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(H1000 & H1001)

Client

Client Document No.

Job Number

IPS Document No.

Switchboard Ref.

1B0130

Blower 415V Main Switchboard

MBSB - Installation Section 2

BILLS OF MATERIALS

Queensland Urban Utilities

1B0115-02-S-001
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Location Schematic Drawing No. Drive Type. Drive Description Rating

1F-03 486/5/5-0205-106 63A DB MBSB-ESB1-DB DISRIBUTION BOARD 63A
2F-03 486/5/5-0205-099 400A ATS ESB1 / MBSB AUTO CHANGEOVER SWITCH 400A
2F-16 SPARE SPARE SPACE
2F-19 486/5/5-0205-101 63A FEEDER BLOWER SWITCHROOM PLC POWER 63A
2F-22 486/5/5-0205-102 160A FEEDER ESB2 - ESSENTIAL SWITCHBOARD FEEDER 160A
2F-25 486/5/5-0205-104 250A FEEDER OXIDATION DITCH No.2 FEEDER (FUTURE) 250A
2F-28 486/5/5-0205-103 20A FEEDER PLANT BYPASS VALVE FEEDER 20A
2F-31 486/5/5-0205-100 63A FEEDER BE1 - BLOWER ROOM L&P DB FEEDER 63A
3F-03 486/5/5-0205-086 630A VSD FEEDER BLO04 - BLOWER 4 630A
3F-20 486/5/5-0205-089 630A VSD FEEDER BLO06 - BLOWER 6  (FUTURE) 630A
4F 486/5/5-0205-075 2500A INCOMER INCOMER 1 - BUSBAR SECTION 1 2500A
5F-03 486/5/5-0205-090 630 FEEDER ASB3 BUS-1 FEEDER 630A
5F-20 SPARE SPARE SPACE
6F 486/5/5-0205-078 2500A BUSTIE BUSTIE 1 - BUSBAR SECTION 1-2 2500A
7F-03 SPACE FOR FUTURE I/O RACK
7F-16 486/5/5-0205-092 1600 FEEDER FUTURE FEEDER 1600A

BOM Contents
Queensland Urban Utilities

Blower 415V Main Switchboard

MBSB - Installation Section 2
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Type: 63A DB 1F-03 486/5/5-0205-106

1 250A 4 POLE BUSPLUG KENTAN UP4250i

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450

1 3P NSX100 50kA TM63D (44-63A) SCHNEIDER LV429842

1 LINE SIDE SHROUD 3P SHORT SCHNEIDER LV429515

1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV429338

1 4P EARTH LEAKAGE MODULE NSX100/160 SCHNEIDER LV429211

1 36 POLE CHASSIS RWB 250A 25kA f o r  0.1 sec SCHNEIDER C325363

2 16A 3P MCB 10kA C CURVE iC60H SCHNEIDER A9F54316

2 4 POLE VIGI BLOCK 30m A SCHNEIDER A9V02763

7 16A 1P RCBO 10kA 30m A iC60H SCHNEIDER A9D11816

2 16A 1P MCB 10kA C CURVE iC60H SCHNEIDER A9F54116

1 10A 1P MCB 10kA C CURVE iC60H SCHNEIDER A9F54110

2 3 POLE 25A AC3 CONTACTOR 240Vac SCHNEIDER LCID25U7

1 AUTO / OFF / BYPASS LIGHTING SWITCH KRAUS & NAIMER CA10

2 UT4 TERMINAL PHOENIX CONTACT XPC3044102

1 END PLATE PHOENIX CONTACT XPC3047028

1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076

1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183

6 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

MBSB-ESB1-DB DISRIBUTION BOARD

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 400A ATS 2F-03 486/5/5-0205-099

2 400A 4 POLE BUSPLUG KENTAN UP4400i

8 LINE SIDE FLEXIBARS 400A KUM HOI CUSTOM

1 4 POLE 400A BASIC TRANSFER SWITCH +  IVE SCHNEIDER BLV432694/32694

1 ACP +  UA CONTROL UNIT 240Vac SCHNEIDER 29472

ESB1 / MBSB AUTO CHANGEOVER SWITCH

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: SPARE 2F-16 0

SPARE SPACE

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 63A FEEDER 2F-19 486/5/5-0205-101

1 250A 4 POLE BUSPLUG KENTAN UP4250i

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450

1 3P NSX100 50kA TM63D (44-63A) SCHNEIDER LV429842

1 LINE SIDE SHROUD 3P SHORT SCHNEIDER LV429515

1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV429338

1 4P EARTH LEAKAGE MODULE NSX100/160 SCHNEIDER LV429211

5 UT4 TERMINAL PHOENIX CONTACT XPC3044102

1 END PLATE PHOENIX CONTACT XPC3047028

1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076

1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183

2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

BLOWER SWITCHROOM PLC POWER

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 160A FEEDER 2F-22 486/5/5-0205-102

1 250A 4 POLE BUSPLUG KENTAN UP4250i

4 LINE SIDE FLEXIBARS 250A KUM HOI CUSTOM

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450

1 3P NSX160 50kA TM160D (112-160A) SCHNEIDER LV430840

1 LINE SIDE SHROUD 3P SHORT SCHNEIDER LV429515

1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV429338

5 UT4 TERMINAL PHOENIX CONTACT XPC3044102

1 END PLATE PHOENIX CONTACT XPC3047028

1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076

1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183

2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

ESB2 - ESSENTIAL SWITCHBOARD FEEDER

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 250A FEEDER 2F-25 486/5/5-0205-104

1 250A 4 POLE BUSPLUG KENTAN UP4250i

4 LINE SIDE FLEXIBARS 250A KUM HOI CUSTOM

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450

1 3P NSX250 50kA TM250D (175-250A) SCHNEIDER LV431830

1 LINE SIDE SHROUD 3P SHORT SCHNEIDER LV429515

1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV429338

5 UT4 TERMINAL PHOENIX CONTACT XPC3044102

1 END PLATE PHOENIX CONTACT XPC3047028

1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076

1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183

2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

OXIDATION DITCH No.2 FEEDER (FUTURE)

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 20A FEEDER 2F-28 486/5/5-0205-103

1 250A 4 POLE BUSPLUG KENTAN UP4250i

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450

1 3P NSX100 50kA TM25D (17-25A) SCHNEIDER LV429846

1 LINE SIDE SHROUD 3P SHORT SCHNEIDER LV429515

1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV429338

1 PILOT LIGHT RED 24Vd c SCHNEIDER XB4BVB4

1 PILOT LIGHT GREEN 24Vd c SCHNEIDER XB4BVB3

1 PILOT LIGHT ORANGE 24Vd c SCHNEIDER XB4BVB5

4 RELAY BASE 2 x C/O SCHNEIDER RXZE2S108M

4 RELAY 2 x C/O 24Vd c COIL SCHNEIDER RXM2AB2BD

4 PLASTIC MAINTAING CLIP SCHNEIDER RXZR335

21 UT4 TERMINAL PHOENIX CONTACT XPC3044102

1 2 WAY CROSS CONNECT PHOENIX CONTACT XPC3030161

1 END PLATE PHOENIX CONTACT XPC3047028

3 GROUP TAG MARKER PHOENIX CONTACT XPC1004076

3 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183

1 TERMINAL NUMBER 11-20 HORIZONTAL PHOENIX CONTACT 804183

6 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

1 20A FUSE HOLDER SAFECLIP IPD SC20H

1 2A FUSE NS IPD NS2

1 NEUTRAL LINK HOLDER IPD SC20HWH

1 NEUTRAL LINK IPD SSCLINK

1 AUTO/MANUAL SELECTOR SWITCH KRAUS & NAIMER CA10

PLANT BYPASS VALVE FEEDER

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 63A FEEDER 2F-31 486/5/5-0205-100

1 250A 4 POLE BUSPLUG KENTAN UP4250i

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450

1 3P NSX100 50kA TM63D (44-63A) SCHNEIDER LV429842

1 LINE SIDE SHROUD 3P SHORT SCHNEIDER LV429515

1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV429338

1 4P EARTH LEAKAGE MODULE NSX100/160 SCHNEIDER LV429211

1 3P CONTACTOR 65A AC3 240Vac SCHNEIDER LCID65AU7

1 20A FUSE HOLDER SAFECLIP IPD SC20H

1 2A FUSE NS IPD NS2

1 NEUTRAL LINK HOLDER IPD SC20HWH

1 NEUTRAL LINK IPD SSCLINK

10 UT4 TERMINAL PHOENIX CONTACT XPC3044102

1 END PLATE PHOENIX CONTACT XPC3047028

1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076

1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183

2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

BE1 - BLOWER ROOM L&P DB FEEDER

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 630A VSD FEEDER 3F-03 486/5/5-0205-086

1 630A 3 POLE BUSPLUG SCHNEIDER BP3630

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450

1 3P NSX630N 50kA BASIC FRAME SCHNEIDER LV432803

1 TRIP UNIT M icr o lo g ic 5.3E 252-630A SCHNEIDER LV432096

1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV432598

1 NSX COMMUNICATION MODULE SCHNEIDER LV434202

1 FDM121 DISPLAY MODULE SCHNEIDER TRV00121

1 MODBUS INTERFACE MODULE SCHNEIDER TRV00210

7 UT4 TERMINAL PHOENIX CONTACT XPC3044102

1 END PLATE PHOENIX CONTACT XPC3047028

1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076

1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183

2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

1 3P SPREADER BARS 70m m  NSX630 SCHNEIDER LV432492

BLO04 - BLOWER 4

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 630A VSD FEEDER 3F-20 486/5/5-0205-089

1 630A 3 POLE BUSPLUG SCHNEIDER BP3630

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450

1 3P NSX630 50kA MICRO 2.3M (250-630A) 250kW SCHNEIDER LV432976

1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV432598

5 UT4 TERMINAL PHOENIX CONTACT XPC3044102

1 END PLATE PHOENIX CONTACT XPC3047028

1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076

1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183

2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

BLO06 - BLOWER 6  (FUTURE)

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 2500A INCOMER 4F 486/5/5-0205-075

1 2500A 3P NW32 MICROLOGIC 6.0A SCHNEIDER NW32 6.0A

1 NEUTRAL CT SCHNEIDER

1 IP54 BUBBLE SCHNEIDER

1 CASTEL LOCK CODED A IKON ENGINEERING

1 PM5350 POWER METER SCHNEIDER METSEPM5350

2 CT TEST LINKS SCHNEIDER NSYTRCTSB 

1 RELAY BASE 2 x C/O SCHNEIDER RXZE2S108M

1 RELAY 2 x C/O 240Vac COIL SCHNEIDER RXM2AB1P7

1 PLASTIC MAINTAING CLIP SCHNEIDER RXZR335

1 PHASE FAILURE RELAY DPB-01 NHP DPB-01-C-M48W4

3 2500/5A CT Class 1 50VA NHP TAS127B25005A

3 LINE SIDE FUSE HOLDERS 20A 1 STUD IPD RS20PH

3 20A FUSE NIT IPD NIT20

1 WHITE NEUTRAL LINK HOLDER IPD RS20HWH

1 NEUTRAL LINK IPD RS20CLINK

2 38x10 FUSE HOLDER IPD CMS101

2 500m A FUSE 38x10 IPD 10G005

7 20A FUSE HOLDER SAFECLIP IPD SC20H

3 2A FUSE NS IPD NS2

4 1A FUSE IPD NS1

2 NEUTRAL LINK HOLDER IPD SC20HWH

2 NEUTRAL LINK IPD SSCLINK

3 2500/5A PROTECTION CT Class 5P20 7.5VA STEMAR BCT220/135ID 

12 UT4 TERMINAL PHOENIX CONTACT XPC3044102

2 END PLATE PHOENIX CONTACT XPC3047028

2 GROUP TAG MARKER PHOENIX CONTACT XPC1004076

2 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183

8 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

INCOMER 1 - BUSBAR SECTION 1

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 630 FEEDER 5F-03 486/5/5-0205-090

1 630A 4 POLE BUSPLUG SCHNEIDER BP4630

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450

1 3P NSX630 50kA MICRO 2.3 (252-630A) SCHNEIDER LV432893

1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV432598

5 UT4 TERMINAL PHOENIX CONTACT XPC3044102

1 END PLATE PHOENIX CONTACT XPC3047028

1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076

1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183

2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

ASB3 BUS-1 FEEDER

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: SPARE 5F-20 0

SPARE SPACE

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 2500A BUSTIE 6F 486/5/5-0205-078

1 2500A 3P NW32 NON AUTO SCHNEIDER NW32NA

1 IP54 BUBBLE SCHNEIDER

1 CASTEL LOCK CODED AB IKON ENGINEERING

BUSTIE 1 - BUSBAR SECTION 1-2

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 7F-03 0

SPACE FOR FUTURE I/O RACK

QTY DESCRIPTION SUPPLIER PART NUMBER
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Type: 1600 FEEDER 7F-16 486/5/5-0205-092

1 1600A 3P NW16 MICROLOGIC 2.0A SCHNEIDER NW16 2.0A

1 IP54 BUBBLE SCHNEIDER

FUTURE FEEDER

QTY DESCRIPTION SUPPLIER PART NUMBER
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ALL

1 CASTEL LOCK CODED A IKON ENGINEERING

1 CASTEL LOCK CODED AB IKON ENGINEERING

2 500m A FUSE 38x10 IPD 10G005

2 38x10 FUSE HOLDER IPD CMS101

3 20A FUSE NIT IPD NIT20

4 1A FUSE IPD NS1

5 2A FUSE NS IPD NS2

1 NEUTRAL LINK IPD RS20CLINK

1 WHITE NEUTRAL LINK HOLDER IPD RS20HWH

3 LINE SIDE FUSE HOLDERS 20A 1 STUD IPD RS20PH

9 20A FUSE HOLDER SAFECLIP IPD SC20H

4 NEUTRAL LINK HOLDER IPD SC20HWH

4 NEUTRAL LINK IPD SSCLINK

6 250A 4 POLE BUSPLUG KENTAN UP4250i

2 400A 4 POLE BUSPLUG KENTAN UP4400i

2 AUTO / OFF / BYPASS LIGHTING SWITCH KRAUS & NAIMER CA10

16 LINE SIDE FLEXIBARS 400A KUM HOI CUSTOM

1 PHASE FAILURE RELAY DPB-01 NHP DPB-01-C-M48W4

3 2500/5A CT Class 1 50VA NHP TAS127B25005A

14 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183

34 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

13 GROUP TAG MARKER PHOENIX CONTACT XPC1004076

1 2 WAY CROSS CONNECT PHOENIX CONTACT XPC3030161

77 UT4 TERMINAL PHOENIX CONTACT XPC3044102

11 END PLATE PHOENIX CONTACT XPC3047028

18 AUXILIARY CONTACTS NSX SCHNEIDER 29450

1 ACP +  UA CONTROL UNIT 240Vac SCHNEIDER 29472

3 IP54 BUBBLE SCHNEIDER

1 NEUTRAL CT SCHNEIDER

7 16A 1P RCBO 10kA 30m A iC60H SCHNEIDER A9D11816

1 10A 1P MCB 10kA C CURVE iC60H SCHNEIDER A9F54110

2 16A 1P MCB 10kA C CURVE iC60H SCHNEIDER A9F54116

2 16A 3P MCB 10kA C CURVE iC60H SCHNEIDER A9F54316

2 4 POLE VIGI BLOCK 30m A SCHNEIDER A9V02763

1 4 POLE 400A BASIC TRANSFER SWITCH +  IVE SCHNEIDER BLV432694/32694

2 630A 3 POLE BUSPLUG SCHNEIDER BP3630

1 630A 4 POLE BUSPLUG SCHNEIDER BP4630

1 36 POLE CHASSIS RWB 250A 25kA f o r  0.1 sec SCHNEIDER C325363

2 3 POLE 25A AC3 CONTACTOR 240Vac SCHNEIDER LCID25U7

1 3P CONTACTOR 65A AC3 240Vac SCHNEIDER LCID65AU7

3 4P EARTH LEAKAGE MODULE NSX100/160 SCHNEIDER LV429211

6 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV429338

6 LINE SIDE SHROUD 3P SHORT SCHNEIDER LV429515

3 3P NSX100 50kA TM63D (44-63A) SCHNEIDER LV429842

1 3P NSX100 50kA TM25D (17-25A) SCHNEIDER LV429846

1 3P NSX160 50kA TM160D (112-160A) SCHNEIDER LV430840

1 3P NSX250 50kA TM250D (175-250A) SCHNEIDER LV431830

1 TRIP UNIT Micr o lo g ic 5.3E 252-630A SCHNEIDER LV432096

1 3P SPREADER BARS 70m m  NSX630 SCHNEIDER LV432492

3 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV432598

1 3P NSX630N 50kA BASIC FRAME SCHNEIDER LV432803

1 3P NSX630 50kA MICRO 2.3 (252-630A) SCHNEIDER LV432893

1 3P NSX630 50kA MICRO 2.3M (250-630A) 250kW SCHNEIDER LV432976

1 NSX COMMUNICATION MODULE SCHNEIDER LV434202

1 PM5350 POWER METER SCHNEIDER METSEPM5350

2 CT TEST LINKS SCHNEIDER NSYTRCTSB

1 1600A 3P NW16 MICROLOGIC 2.0A SCHNEIDER NW16 2.0A

1 2500A 3P NW32 MICROLOGIC 6.0A SCHNEIDER NW32 6.0A

1 2500A 3P NW32 NON AUTO SCHNEIDER NW32NA

1 RELAY 2 x C/O 240Vac COIL SCHNEIDER RXM2AB1P7

4 RELAY 2 x C/O 24Vd c COIL SCHNEIDER RXM2AB2BD

5 RELAY BASE 2 x C/O SCHNEIDER RXZE2S108M

5 PLASTIC MAINTAING CLIP SCHNEIDER RXZR335

1 FDM121 DISPLAY MODULE SCHNEIDER TRV00121

1 MODBUS INTERFACE MODULE SCHNEIDER TRV00210

1 PILOT LIGHT GREEN 24Vd c SCHNEIDER XB4BVB3

1 PILOT LIGHT RED 24Vd c SCHNEIDER XB4BVB4

1 PILOT LIGHT ORANGE 24Vd c SCHNEIDER XB4BVB5

3 2500/5A PROTECTION CT Class 5P20 7.5VA STEMAR BCT220/135ID

QTY DESCRIPTION SUPPLIER PART NUMBER
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(H1000 & H1001)

Client
Client Document No.
Job Number
IPS Document No.
Switchboard Ref.

1B0130

Blower 415V Main Switchboard
MBSB - Installation Section 1

BILLS OF MATERIALS
Queensland Urban Utilities

1B0130-01-S-001
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Location Schematic Drawing No. Drive Type. Drive Description Rating

8F-03 879540-84-DWG-0054 400 FEEDER SPARE FEEDER 400A
8F-09 879540-84-DWG-0055 250A FEEDER B1- BLOWER ROOM L&P DB FEEDER 250A
8F-12 879540-84-DWG-0056 16A FEEDER GRIT CHANNEL AIR FLOW ACTUATOR FEEDER 16A
8F-15 879540-84-DWG-0057 160A FEEDER GRIT DREDGER FEEDER 160A
8F-18 879540-84-DWG-0059 125A FEEDER OXIDATION DITCH FEEDER (FUTURE) 125A
8F-21 879540-84-DWG-0058 400A FEEDER FINAL SETTLING TANK FEEDER 400A
8F-27 tba tba SPARE SPACE tba
8F-30 tba tba SPARE SPACE tba
9F 879540-84-DWG-0041 2500A INCOMER INCOMER 2 - BUSBAR SECTION 2 2500A
10F-03 879540-84-DWG-0046 630A VSD FEEDER BLO02 - BLOWER 2 630A
10F-20 879540-84-DWG-0049 630A VSD FEEDER BLO05 - BLOWER 5 (FUTURE) 630A
11F 879540-84-DWG-0044 2500A BUSTIE BUSTIE 2 - BUSBAR SECTION 2-3 2500A
12F 879540-84-DWG-0042 2500A INCOMER INCOMER 3 - BUSBAR SECTION 3 2500A
13F-03 879540-84-DWG-0052 630 FEEDER ASB3 BUS-2 FEEDER 630A
13F-20 tba tba SPARE SPACE tba
14F-03 879540-84-DWG-0045 630A VSD FEEDER BLO01 - BLOWER 1 630A
14F-20 879540-84-DWG-0047 630A VSD FEEDER BLO03 - BLOWER 3 630A

BOM Contents

Queensland Urban Utilities

Blower 415V Main Switchboard
MBSB - Installation Section 1
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8F-03

Type: 400 FEEDER 8F-03 879540-84-DWG-0054

1 400A 4 POLE BUSPLUG KENTAN UP4400i

4 LINE SIDE FLEXIBARS 400A KUM HOI CUSTOM
1 NEUTRAL BAR KUM HOI CUSTOM
2 INSULATING BOBBINS KUM HOI

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450
1 3P NSX400 50kA MICRO 2.3 (160-400A) SCHNEIDER LV432693
1 LINE SIDE SHROUD 3P 45mm SCHNEIDER LV432591
1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV432598

5 UT4 TERMINAL PHOENIX CONTACT XPC3044102
1 END PLATE PHOENIX CONTACT XPC3047028
1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

SPARE FEEDER

QTY DESCRIPTION SUPPLIER PART NUMBER

1B0130-01-S-001.xls

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 30 of 3354



8F-09

Type: 250A FEEDER 8F-09 879540-84-DWG-0055

1 250A 4 POLE BUSPLUG KENTAN UP4250i

4 LINE SIDE FLEXIBARS 250A KUM HOI CUSTOM

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450
1 3P NSX250 50kA TM250D (175-250A) SCHNEIDER LV431830
1 LINE SIDE SHROUD 3P SHORT SCHNEIDER LV429515
1 4 POLE EARTH LEAKAGE MODULE (0.03-10A) SCHNEIDER LV431536
1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV429338

5 UT4 TERMINAL PHOENIX CONTACT XPC3044102
1 END PLATE PHOENIX CONTACT XPC3047028
1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

B1- BLOWER ROOM L&P DB FEEDER

QTY DESCRIPTION SUPPLIER PART NUMBER
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8F-12

Type: 16A FEEDER 8F-12 879540-84-DWG-0056

1 250A 4 POLE BUSPLUG KENTAN UP4250i

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450
1 3P NSX100 50kA TM16D (11-16A) SCHNEIDER LV429847
1 LINE SIDE SHROUD 3P SHORT SCHNEIDER LV429515
1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV429338

1 PILOT LIGHT RED 24Vdc SCHNEIDER XB4BVB4
1 PILOT LIGHT GREEN 24Vdc SCHNEIDER XB4BVB3
1 PILOT LIGHT ORANGE 24Vdc SCHNEIDER XB4BVB5
4 RELAY BASE 2 x C/O SCHNEIDER RXZE2S108M
4 RELAY 2 x C/O 24Vdc COIL SCHNEIDER RXM2AB2BD
4 PLASTIC MAINTAING CLIP SCHNEIDER RXZR335

27 UT4 TERMINAL PHOENIX CONTACT XPC3044102
1 2 WAY CROSS CONNECT PHOENIX CONTACT XPC3030161
1 END PLATE PHOENIX CONTACT XPC3047028
3 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
3 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
1 TERMINAL NUMBER 11-20 HORIZONTAL PHOENIX CONTACT 804183
6 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

1 20A FUSE HOLDER SAFECLIP IPD SC20H
1 2A FUSE NS IPD NS2
1 NEUTRAL LINK HOLDER IPD SC20HWH
1 NEUTRAL LINK IPD SSCLINK

1 AUTO/MANUAL SELECTOR SWITCH KRAUS & NAIMER CA10 A720-FT2AUS0003

GRIT CHANNEL AIR FLOW ACTUATOR FEEDER

QTY DESCRIPTION SUPPLIER PART NUMBER
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8F-15

Type: 160A FEEDER 8F-15 879540-84-DWG-0057

1 250A 4 POLE BUSPLUG KENTAN UP4250i

4 LINE SIDE FLEXIBARS 250A KUM HOI CUSTOM
1 NEUTRAL BAR KUM HOI CUSTOM
2 INSULATING BOBBINS KUM HOI

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450
1 3P NSX160 50kA TM160D (112-160A) SCHNEIDER LV430840
1 LINE SIDE SHROUD 3P SHORT SCHNEIDER LV429515
1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV429338

5 UT4 TERMINAL PHOENIX CONTACT XPC3044102
1 END PLATE PHOENIX CONTACT XPC3047028
1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

GRIT DREDGER FEEDER

QTY DESCRIPTION SUPPLIER PART NUMBER
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8F-18

Type: 125A FEEDER 8F-18 879540-84-DWG-0059

1 250A 4 POLE BUSPLUG KENTAN UP4250i

4 LINE SIDE FLEXIBARS 250A KUM HOI CUSTOM
1 NEUTRAL BAR KUM HOI CUSTOM
2 INSULATING BOBBINS KUM HOI

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450
1 3P NSX160 50kA TM125D (87-125A) SCHNEIDER LV430841
1 LINE SIDE SHROUD 3P SHORT SCHNEIDER LV429515
1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV429338

5 UT4 TERMINAL PHOENIX CONTACT XPC3044102
1 END PLATE PHOENIX CONTACT XPC3047028
1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

OXIDATION DITCH FEEDER (FUTURE)

QTY DESCRIPTION SUPPLIER PART NUMBER
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8F-21

Type: 400A FEEDER 8F-21 879540-84-DWG-0058

1 400A 4 POLE BUSPLUG KENTAN UP4400i

4 LINE SIDE FLEXIBARS 400A KUM HOI CUSTOM
1 NEUTRAL BAR KUM HOI CUSTOM
2 INSULATING BOBBINS KUM HOI

2 AUXILIARY CONTACTS NSX SCHNEIDER 29450
1 3P NSX400 50kA MICRO 2.3 (160-400A) SCHNEIDER LV432693
1 LINE SIDE SHROUD 3P 45mm SCHNEIDER LV432591
1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV432598

5 UT4 TERMINAL PHOENIX CONTACT XPC3044102
1 END PLATE PHOENIX CONTACT XPC3047028
1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

FINAL SETTLING TANK FEEDER

QTY DESCRIPTION SUPPLIER PART NUMBER
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8F-27

Type: tba 8F-27 tba

SPARE SPACE

QTY DESCRIPTION SUPPLIER PART NUMBER
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8F-30

Type: tba 8F-30 tba

SPARE SPACE

QTY DESCRIPTION SUPPLIER PART NUMBER
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9F

Type: 2500A INCOMER 9F 879540-84-DWG-0041

1 2500A 3P NW32 MICROLOGIC 6.0A SCHNEIDER NW32 6.0A
1 NEUTRAL CT SCHNEIDER
1 IP54 BUBBLE SCHNEIDER

1 CASTEL LOCK CODED B IKON ENGINEERING CLIN-MC090-MG
1 LOW PROFILE KEY CODED B IKON ENGINEERING CLK-LP-SB

1 PM5350 POWER METER SCHNEIDER METSEPM5350
2 CT TEST LINKS SCHNEIDER NSYTRCTSB 
1 RELAY BASE 2 x C/O SCHNEIDER RXZE2S108M
1 RELAY 2 x C/O 240Vac COIL SCHNEIDER RXM2AB1P7
1 PLASTIC MAINTAING CLIP SCHNEIDER RXZR335

1 PHASE FAILURE RELAY DPB-01 NHP DPB-01-C-M48W4
3 2500/5A CT Class 1 50VA NHP TAS127B25005A

3 LINE SIDE FUSE HOLDERS 20A 1 STUD IPD RS20PH
3 20A FUSE NIT IPD NIT20
1 WHITE NEUTRAL LINK HOLDER IPD RS20HWH
1 NEUTRAL LINK IPD RS20CLINK
2 38x10 FUSE HOLDER IPD CMS101
2 500mA FUSE 38x10 IPD 10G005
7 20A FUSE HOLDER SAFECLIP IPD SC20H
3 2A FUSE NS IPD NS2
4 1A FUSE IPD NS1
2 NEUTRAL LINK HOLDER IPD SC20HWH
2 NEUTRAL LINK IPD SSCLINK

3 2500/5A PROTECTION CT Class 5P20 7.5VA STEMAR BCT220/135ID 

12 UT4 TERMINAL PHOENIX CONTACT XPC3044102
2 END PLATE PHOENIX CONTACT XPC3047028
2 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
2 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
8 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

INCOMER 2 - BUSBAR SECTION 2

QTY DESCRIPTION SUPPLIER PART NUMBER
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10F-03

Type: 630A VSD FEEDER 10F-03 879540-84-DWG-0046

1 630A 3 POLE BUSPLUG SCHNEIDER BP3630
2 AUXILIARY CONTACTS NSX SCHNEIDER 29450
1 3P NSX630N 50kA BASIC FRAME SCHNEIDER LV432803
1 TRIP UNIT Micrologic 5.3E 252-630A SCHNEIDER LV432096
1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV432598
1 NSX COMMUNICATION MODULE SCHNEIDER LV434202
1 FDM121 DISPLAY MODULE SCHNEIDER TRV00121
1 MODBUS INTERFACE MODULE SCHNEIDER TRV00210

7 UT4 TERMINAL PHOENIX CONTACT XPC3044102
1 END PLATE PHOENIX CONTACT XPC3047028
1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

1 3P SPREADER BARS 70mm NSX630 SCHNEIDER LV432492

BLO02 - BLOWER 2 

QTY DESCRIPTION SUPPLIER PART NUMBER
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10F-20

Type: 630A VSD FEEDER 10F-20 879540-84-DWG-0049

1 630A 3 POLE BUSPLUG SCHNEIDER BP3630
2 AUXILIARY CONTACTS NSX SCHNEIDER 29450
1 3P NSX630 50kA MICRO 2.3M (250-630A) 250kW SCHNEIDER LV432976
1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV432598

5 UT4 TERMINAL PHOENIX CONTACT XPC3044102
1 END PLATE PHOENIX CONTACT XPC3047028
1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

1 3P SPREADER BARS 70mm NSX630 SCHNEIDER LV432492

BLO05 - BLOWER 5 (FUTURE)

QTY DESCRIPTION SUPPLIER PART NUMBER
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11F

Type: 2500A BUSTIE 11F 879540-84-DWG-0044

1 2500A 3P NW32 NON AUTO SCHNEIDER NW32NA
1 IP54 BUBBLE SCHNEIDER

1 CASTEL LOCK CODED BC IKON ENGINEERING MLIN-MA090_MG

BUSTIE 2 - BUSBAR SECTION 2-3

QTY DESCRIPTION SUPPLIER PART NUMBER
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12F

Type: 2500A INCOMER 12F 879540-84-DWG-0042

1 2500A 3P NW32 MICROLOGIC 6.0A SCHNEIDER NW32 6.0A
1 NEUTRAL CT SCHNEIDER
1 IP54 BUBBLE SCHNEIDER

1 CASTEL LOCK CODED C IKON ENGINEERING CLIN-MC090-MG
1 LOW PROFILE KEY CODED C IKON ENGINEERING CLK-LP-SB

1 PM5350 POWER METER SCHNEIDER METSEPM5350
2 CT TEST LINKS SCHNEIDER NSYTRCTSB 
1 RELAY BASE 2 x C/O SCHNEIDER RXZE2S108M
1 RELAY 2 x C/O 240Vac COIL SCHNEIDER RXM2AB1P7
1 PLASTIC MAINTAING CLIP SCHNEIDER RXZR335

1 PHASE FAILURE RELAY DPB-01 NHP DPB-01-C-M48W4
3 2500/5A CT Class 1 50VA NHP TAS127B25005A

3 LINE SIDE FUSE HOLDERS 20A 1 STUD IPD RS20PH
3 20A FUSE NIT IPD NIT20
1 WHITE NEUTRAL LINK HOLDER IPD RS20HWH
1 NEUTRAL LINK IPD RS20CLINK
2 38x10 FUSE HOLDER IPD CMS101
2 500mA FUSE 38x10 IPD 10G005
7 20A FUSE HOLDER SAFECLIP IPD SC20H
3 2A FUSE NS IPD NS2
4 1A FUSE IPD NS1
2 NEUTRAL LINK HOLDER IPD SC20HWH
2 NEUTRAL LINK IPD SSCLINK

3 2500/5A PROTECTION CT Class 5P20 7.5VA STEMAR BCT220/135ID 

12 UT4 TERMINAL PHOENIX CONTACT XPC3044102
2 END PLATE PHOENIX CONTACT XPC3047028
2 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
2 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
8 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

INCOMER 3 - BUSBAR SECTION 3

QTY DESCRIPTION SUPPLIER PART NUMBER
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13F-03

Type: 630 FEEDER 13F-03 879540-84-DWG-0052

1 630A 4 POLE BUSPLUG SCHNEIDER BP4630
2 AUXILIARY CONTACTS NSX SCHNEIDER 29450
1 3P NSX630 50kA MICRO 2.3 (252-630A) SCHNEIDER LV432893
1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV432598

5 UT4 TERMINAL PHOENIX CONTACT XPC3044102
1 END PLATE PHOENIX CONTACT XPC3047028
1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

1 3P SPREADER BARS 70mm NSX630 SCHNEIDER LV432492
1 NEUTRAL TAKE OFF BAR KUM HOI CUSTOM

ASB3 BUS-2 FEEDER

QTY DESCRIPTION SUPPLIER PART NUMBER
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13F-20

Type: tba 13F-20 tba

SPARE SPACE

QTY DESCRIPTION SUPPLIER PART NUMBER
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14F-03

Type: 630A VSD FEEDER 14F-03 879540-84-DWG-0045

1 630A 3 POLE BUSPLUG SCHNEIDER BP3630
2 AUXILIARY CONTACTS NSX SCHNEIDER 29450
1 3P NSX630N 50kA BASIC FRAME SCHNEIDER LV432803
1 TRIP UNIT Micrologic 5.3E 252-630A SCHNEIDER LV432096
1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV432598
1 NSX COMMUNICATION MODULE SCHNEIDER LV434202
1 FDM121 DISPLAY MODULE SCHNEIDER TRV00121
1 MODBUS INTERFACE MODULE SCHNEIDER TRV00210

7 UT4 TERMINAL PHOENIX CONTACT XPC3044102
1 END PLATE PHOENIX CONTACT XPC3047028
1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

1 3P SPREADER BARS 70mm NSX630 SCHNEIDER LV432492

BLO01 - BLOWER 1 

QTY DESCRIPTION SUPPLIER PART NUMBER
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14F-20

Type: 630A VSD FEEDER 14F-20 879540-84-DWG-0047

1 630A 3 POLE BUSPLUG SCHNEIDER BP3630
2 AUXILIARY CONTACTS NSX SCHNEIDER 29450
1 3P NSX630N 50kA BASIC FRAME SCHNEIDER LV432803
1 TRIP UNIT Micrologic 5.3E 252-630A SCHNEIDER LV432096
1 EXTENDED ROTARTY HANDLE IP55 SCHNEIDER LV432598
1 NSX COMMUNICATION MODULE SCHNEIDER LV434202
1 FDM121 DISPLAY MODULE SCHNEIDER TRV00121
1 MODBUS INTERFACE MODULE SCHNEIDER TRV00210

7 UT4 TERMINAL PHOENIX CONTACT XPC3044102
1 END PLATE PHOENIX CONTACT XPC3047028
1 GROUP TAG MARKER PHOENIX CONTACT XPC1004076
1 TERMINAL NUMBER 1-10 HORIZONTAL PHOENIX CONTACT 804183
2 DIN RAIL END STOPS PHOENIX CONTACT XPC0800886

1 3P SPREADER BARS 70mm NSX630 SCHNEIDER LV432492

BLO03 - BLOWER 3 

QTY DESCRIPTION SUPPLIER PART NUMBER

1B0130-01-S-001.xls
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3.1.2 Castell 
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Incomer and Busbar Interlocking 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Operation 
 
This system requires five locks and three keys. In the normal operation the keys are 
trapped in the incomers in the closed position and both bus couplers are open. 
 
The symbol sequence will allow appropriate incomers to be open allowing the key to 
be released, transferred and inserted and trapped to the associated bus coupler 
allowing it to be closed. 
 
The symbols used here are AA, AB and BB for the Incomers and A BLANK and 
BLANK B for the bus couplers. 
 
 
 

 

  
  

  
  

  
  

      
        

        

      A_ 
      _B 

 Incomer 1 Incomer 2 Incomer 3 

 Bus 1 Bus 2 

AA AB   BB 
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Operation
The key is inserted and turned, turning the spindle
projecting from  the basic lock. The key is freed in
the 12 o’clock and 6 o’clock  position. Spindle
movement  is 90 Degrees clockwise.

Keys
Keys are manufactured in full
Stainless Steel.  Please note
keys are ordered separately.

Options

• Stainless Steel Dustcover
• Standard or special low profile key (pictured)
• ML - Master series lock version

Product Data Sheet

Description
The Breaker Lock is the latest addition to the
Fortress ‘CL’ lock range, specifically designed for
use with Merlin Gerin circuit breakers.  A  robust
radial disc tumbler lock, offering in excess of 200,000
non-masterable combinations.  A  spring-loaded
stainless steel dustcover is available as an optional
extra.

A  limited number of masterable locks are
available to suit certain applications.

Features and Benefits
• Ease of operation

-Dual orientation key entry leading to easy
operation.
-Smooth and effortless rotation.
-Standard clockwise operation to provide
consistency (Anti-clockwise available upon
request).

• 1,000,000 operations  tested.
• All contact surfaces made of stainless steel.
• Over 200,000 lock combinations.
• Suitable for high frequency applications.
• Heavy Duty.
• High Integrity.
• Standard key cannot be mastered.
• A Low profile key is available to fit
   under covers etc
• Wide temperature range -40° + 150°C.
• Master  series available.

Application
When mounted on front of the circuit breaker, this
lock can be used to allow or prevent the switching of
power.  Please note that to fit this lock to a circuit
breaker requires a fixing kit, available from Merlin
Gerin.

Fortress Interlocks Ltd reserves the right to alter product
specification and introduce improvements without prior notice.

For further product information visit our website:

www.fortressinterlocks.com
May 2003
Revision oct 2003

page 1 of 3

Breaker Lock
Merlin Gerin

Rear view of Lock
c/w Low Profile Key.
Note, Keys are ordered
separately

Part number for Breaker Lock:
CLIN-MC090MG
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 page 2 of 3

Fortress Interlocks Ltd reserves the right to alter product
specification and introduce improvements without prior notice.

For further product information visit our website:
www.fortressinterlocks.com

May 2003

Breaker with CL Key

Breaker with Low Profile Key

    Technical Data Sheet
Breaker Lock

Merlin Gerin

Note: Keys are ordered separately

Note: Keys are ordered separately
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Fortress Interlocks Ltd reserves the right to alter product
specification and introduce improvements without prior notice.

For further product information visit our website:
www.fortressinterlocks.com

May 2003

page 3 of 3

Technical Data Sheet
Breaker Lock

Merlin Gerin
Low Profile Key

Note: Keys are ordered separatelyCL  Key

Part number: CLK-LP-S

Part number: CLK-SUS

Note: Keys are ordered separately
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3.1.3 IPD 
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Bolt-in BS88 T-type Fuses
Clip-in BS88 Fuses
DIN type NH Fuses
Class L Power Fuses

Low Voltage
Industrial Fuse Links
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IPD INDUSTRIAL PRODUCTS            Phone: 1300 556 601            www.ipdgroup.com.au

»» IPD Distributes the following brands:»»»»

IPD Group Ltd. © Copyright 2007

IPD Industrial Products is an Australian owned 
distributor of a wide variety of low voltage electrical
and automation products for the Australian Industry.

IPD Industrial Products traces its beginnings to the
General Electric Company Ltd of England, founded in
1889. Over the years, the company integrated the
major electrical businesses of GEC, English Electric,
Marconi, Henley and A.E.I to comprise one of the
most extensive and diverse electrical engineering
and manufacturing organisation in the world.

In 1956, English Electric opened its operation at
Regents Park in Sydney, and has provided
employment and training to thousands of 
people in the Australian electrical industry.
Today it remains as a much changed and
diverse organisation, IPD Industrial Products,
a 100% Australian owned, managed and
operated company.

IPD Industrial Products delivers strong
brand names and leading-edge 
developments, providing world class
manufacturers a powerful presence in
Australia. IPD Industrial Products is
committed to offering the customer a
technically compliant solutions based
offering.

IPD Industrial Products designs and 
manufactures a large range of products
specifically suited to the local environment.
An in-house engineering team is employed
to develop and test equipment, ensuring 
conformity to Australian Standards and the
highest customer satisfaction.
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3»» CONTENTS:»»»»
4

BOLT-IN BS88 TYPE-T FUSES

20
CLIP-IN BS88 FUSES

22
DIN TYPE NH FUSES

25
CLASS L POWER FUSES

IPD INDUSTRIAL PRODUCTS            Phone: 1300 556 601            www.ipdgroup.com.au

4

20

22

25

»» IPD Fuse partners:»»»»
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INTRODUCTION - BS88 TYPE T FUSE LINKS

4

The contents of BS88:Part 2:1988 (and the associated

IEC269-2 and AS2005.21.2) were taken into consideration

by the designers when the complete range of type ‘T’

fuse links were re-designed some time ago. 

There are therefore no changes in the electrical characteristics

of the fuse links detailed in this publication an important

point to note for those users who have approved equipment

or engineered installations based on their use. 

Type ‘T’ fuse links meet all the requirements of BS88:

Part 2:1988 and this publication details changes

in terminology and practice resulting from the issue of

that standard. 

All references made refer to GEC, English Electric and

GE Red Spot fuse links.

AC Performance 
ASTA 20 certified at 80kA from 415V to 660V, to BS88: 

Part 2:1988. 

DC Performance 
Up to 460V to BS88:Part 2:1988. 

Protection of PVC insulated Cables 
Class ‘gG’ ratings provide complete protection, and enable

cables to be fully rated.

Discrimination
Type ‘T’ fuse links will discriminate with each other at fault 

levels up to 80kA, 415V when the ratio between ‘major’ and

‘minor’ current ratings is 1.6:1.

Motor Starting Ability
All type ‘T’ fuse links are suitable for use in motor circuits and

have superior motor starting ability.

The availability of class ‘gM’ fuse links enhances this capability.

Motor Circuit Protection
Type ‘T’ fuse links combined with the contactors and relays of

leading manufacturers, provide effective short circuit protection.

Energy Conservation
All type ‘T’ fuse links have low power loss values, well within the

limits specified in BS88:Part 2:1988.

Approvals
Approved by leading authorities, including Lloyds,

CEBG, and Ministry of Defence, as being made to

recognise standards of quality assurance 

(including BS5750:Part 1:1987 and AS3902-1987).
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PERFORMANCE DATA

5

Notes:

‘ASTA20 Certified’ endorsement on a low voltage fuse link indicates that the design has been proved and

Certified by ASTA to the relevant British Standard and that the fuse links are examined periodically under the

ASTA surveillance scheme.

Type Ratings Utilisation BS88-2 Maximum Voltage Rating
Amp Category Dimension AC DC

Reference
415V Range

NIT..L 2-20 gG A1 415 250

TIA..L 2-32 gG A2 415 250

TIA..L 32M35-32M63 gM A2 415 250

TIS..L 35-63 gG A3 415 250

TCP..L 80, 100 gG A4 415 250

TC..L 80, 100 gG B1 415 250

TF..L 125-200 gG B2 415 250

TKF..L 250, 315 gG B3 415 250

TM..L 355, 400 gG C1 415 250

TTM..L 450-630 gG C2 415 250

TLM..L 670-800 gG C3 415 250

660V Range
NIT 2-20 gG A1 550 250

NIT 25, 32 gG A1 440 250

NIT 20M25, 20M32 gM A1 440 -

TIA 2-32 gG A2 660 460

TIA 32M35 - 32M63 gM A2 660 460

TIS 35-63 gG A3 660 460

TIS 63M80, 63M100 gM A3 660 -

TCP 80, 100 gG A4 660 350

TCP 100M125 - 100M200 gM A4 660 350

TFP 125-200 gG - 660 350

TB 2-63 gG - 660 460

TBC 2-63 gG - 660 460

TC 80, 100 gG B1 660 350

TF 125-200 gG B2 660 350

TF 200M250 gM B2 660 460

TF 200M315 gM B2 550 -

TKF 250, 315 gG B3 660 460

TKF 315M355 gM B3 660 460

TKM 250, 315 gG - 660 460

TMF 355, 400 gG B4 660 460

TMF 400M450 gM B4 660 460

TM 355, 400 gG C1 660 460

TM 400M450 gM C1 660 460

TMT 355-400 gG - 660 460

TTM 450-630 gG C2 660 450

TTM 630M670 gM C2 660 450

TT 450-630 gG - 660 450

TLM 670-800 gG C3 660 350

TLT 670-800 gG - 660 350

TLU 560-800 gG - 660 350

TXU 1000, 1250 gG D1 660 300
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LIST NUMBERS & DIMENSIONS

6

Off-set Tags 2-hole Fixing
Type Rating List Dimensions in mm

Amp Numbers A B D E F G* H K
NIT 2-32A 2 NIT2 L 36.50 13.90 55.00 10.90 0.80 44.50* 4.70 14.30

4 NIT4 L BS88: 1988 Dimensional Ref. A1 *Fixing Centres

6 NIT6 L

10 NIT10 L

16 NIT16 L

20 NIT20 L

25 NIT25

32 NIT32

20M25 NIT20M25

20M32 NIT20M32

Off-set Tags 2-hole Fixing
Type Rating List Dimensions in mm

Amp Numbers A B D E F G* H J K
TIA 2-32A 2 TIA2 L 55.00 23.00 84.00 8.70 1.20 73.00* 5.20 7.10 23.80

4 TIA4 L BS88: 1988 Dimensional Ref. A2 *Fixing Centres

6 TIA6 L

10 TIA10 L

16 TIA16 L

20 TIA20 L

25 TIA25 L

32 TIA32 L

32M35 TIA32M35 L

32M40 TIA32M40 L

32M50 TIA32M50 L

32M63 TIA32M63 L

TIS 35-63A 35 TIS35 L 55.00 23.00 84.00 8.70 1.20 73.00* 5.20 7.10 23.80

40 TIS40 L BS88: 1988 Dimensional Ref. A3 *Fixing Centres

50 TIS50 L

63 TIS63 L

63M80 TIS63M80 58.00 26.20 90.50 12.70 1.20 73.00* 5.20 – 27.80

63M100 TIS63M100

TCP 80 & 100A 80 TCP80 58.00 26.20 111.00 19.10 2.40 93.70 8.70 11.90 27.50

100 TCP100

80 TCP80 L 69.50 34.50 111.00 19.10 2.40 93.70* 8.70 11.90 34.90

100 TCP100 L *Fixing Centres

100M125 TCP100M125

100M160 TCP100M160

100M200 TCP100M200

TFP 125-200A 125 TFP125 70.00 34.50 111.00 19.10 2.40 93.70* 8.70 11.90 34.90

160 TFP160 BS88: 1988 Dimensional Ref. A4 *Fixing Centres

200 TFP200

D

A
G

H

B

F

K

E

D

A

G

H

B

F

K

E

J
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LIST NUMBERS AND DIMENSIONS

7

Central Tags 2-hole Fixing
Type Rating List Dimensions in mm

Amp Numbers A B D E F G* H J M
TB 2-63A 2 TB2 58.00 26.20 111.90 12.70 1.60 96.90* 7.10 10.30 61.90

4 TB4 *Fixing Centres

6 TB6

10 TB10

16 TB16

20 TB20

25 TB25

32 TB32

35 TIB35

40 TB40

50 TB50

63 TB63

TBC 2-63A 2 TBC2 58.00 26.20 128.70 14.30 1.60 111.00* 8.70 11.90 61.90

4 TBC4 *Fixing Centres

6 TBC6

10 TBC10

16 TBC16

20 TBC20

25 TBC25

32 TBC32

35 TBC35

40 TBC40

50 TBC50

63 TBC63

TC 80 & 100A 80 TC80 58.00 26.20 136.50 19.10 3.25 111.00 8.70 11.90 58.80

100 TC100

80 TC80 L 68.50 34.00 136.50 19.10 3.30 111.00* 8.70 11.90 79.40

100 TC100 L BS88: 1988 Dimensional Ref B1 *Fixing Centres

TF 125-200A 125 TF125 70.00 34.90 136.50 19.10 3.20 111.00 8.70 11.90 79.40

160 TF160

200 TF200

125 TF125 L 77.00 40.00 136.50 19.10 3.20 111.00* 8.70 11.90 79.40

160 TF160 L BS88: 1988 Dimensional Ref. B2 *Fixing Centres

200 TF200 L

200M250 TF200M250

200M315 TF200M315

TKF 125-200A 250 TKF250 L 75.50 54.00 138.00 25.40 3.20 111.00* 8.70 11.90 82.00

315 TKF315 L BS88: 1988 Dimensional Ref. B2 *Fixing Centres

315M355 TKF315M355

TKM 250 & 315A 250 TKM250 77.00 54.00 160.20 25.40 3.20 133.40* 10.30 13.50 82.00

315 TKM315 *Fixing Centres

TMF 355 & 400A 355 TMF355 83.00 61.10 136.50 25.40 6.30 111.00* 8.70 11.90 85.80

400 TMF400 BS88: 1988 Dimensional Ref. B4 *Fixing Centres

400M450 TMF400M450
Note:
Where dimensions differ between 415V (L type) & 660V types, both types are listed.

D

M

H

B

F

A

E

J

G

F

TMF
ONLY
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LIST NUMBERS AND DIMENSIONS

8

Central Tags 4-hole Fixing
Type Rating List Dimensions in mm

Amp Numbers A B D E F G* H J L M
TM 355&400A 355 TM355 L 83.00 61.10 211.0 25.40 6.30 133.00* 10.30 11.90 25.40 95.00

Extended Motor 400 TM400 L BS88: 1988 Dimensional Ref. C1 *Fixing Centres

Range 400M450+ 400M450 TM400M450

TMT 355&400A 355 TMT355 83.00 61.10 255.40 25.40 6.30 165.00* 10.30 13.50 31.80 95.00

400 TMT400 *Fixing Centres

TTM 450-630A 450 TTM450 L 81.80 76.20 209.60 25.40 6.30 133.00* 10.30 11.90 25.40 95.00

500 TTM500 L BS88: 1988 Dimensional Ref. C2 *Fixing Centres

560 TTM560 L

630 TTM630 L

TT 450-630A 450 TT450 81.80 76.20 266.70 38.10 6.30 165.00* 10.30 15.10 31.80 108.00

500 TT500 *Fixing Centres

560 TT560

630 TT630

TLM 670-800A 670 TLM670 L 88.10 82.50 209.60 25.40 9.50 133.00* 10.30 15.10 25.40 100.10

710 TLM710 L BS88: 1988 Dimensional Ref. C3 *Fixing Centres

750 TLM750 L

800 TLM800 L

TLT 670-800A 670 TLT670 88.10 82.50 266.70 38.10 7.80 165.00* 10.30 15.10 31.80 114.30

710 TLT710 *Fixing Centres

750 TLT750

800 TLT800

Type Rating List Dimensions in mm

Amp Numbers A B D E F G* H J L M

TLU 560-800A 560 TLU560 90.50 83.30 200.00 63.50 9.50 149.00* 13.50 15.90 31.80 101.60

630 TLU630 *Fixing Centres

670 TLU670

710 TLU710

750 TLU750

800 TLU800

TXU 1000-1250A 1000 TXU1000 88.90 101.60 200.00 63.50 9.50 149.00* 13.50 16.70 31.80 95.00

1250 TXU1250 BS88: 1988 Dimensional Ref. D1 *Fixing Centres

Central Tags 4-hole Fixing

D

A
G

H

B

F

J

E

M

L L

D

A
G

E

B

F

J

K

M
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UTILISATION CATEGORIES ‘gG’ AND ‘gM’

9

Utilisation Categories ‘gG’ and ‘gM’
Some of the fuse link types used in some European

Countries have only partial range breaking capacity

(ie, they interrupt short circuit fault currents, but are

unable to interrupt overload currents safely). To 

distinguish these types from the much more widely

used general purpose fuse links, the concept of 

‘utilisation category ’ has been introduced in the

international standard IEC269.

Since AS2005 & BS88 is based upon IEC269, it

includes the same utilisation classes, each of which is

defined by a two letter code. The first letter indicates

the breaking range of the fuse link, as follows:

‘g’ full range breaking capacity fuse link.

‘a’ partial range breaking capacity fuse link.

The second letter indicates utilisation category, as

follows:

‘G’ Fuse link for general application, including the

protection of motor circuits.

‘M’ Fuse link for protection of motor circuits.

The standards combine these letters to recognise three

classes ie, gG, gM and aM.

All type ‘T’ fuse links are classified as either gG or gM,

and so have a full range breaking capacity.

A class gM fuse link has a dual basis of current rating, the

smaller one of which is its continuous rating (In), whilst

the larger one is its rating with respect to its time/current

characteristics (Ich) and is thus an indication of its ability

to withstand motor starting surges.

The two ratings are separated by an ‘M’ in list 

numbers, eg, 32M63. A class gG fuse link has only

one, continuous rating.

BS88:Part 2:1988 specifies a time/current zone for

each current rating within which its published 

time/current characteristics must lie. The time/ current

zone for a gM type is defined according to its larger

current rating, and thus the characteristics of a 32M63

rating must fall within the same zone as a 63A class

gG rating.

Class gM fuse links exist only to enable economies to

be achieved in the size of equipment used in motor

circuits, eg, 32M63 fuse links can be fitted in 32A fuse

holders in a 15kW, 415V, direct on line motor circuit,

instead of 63A gG fuse links in 63A fuse holders,

because although the motor starting surge required the

use of fuse links with 63A time/current characteristics,

the motor FLC is less than 32A (about 28A).

It should therefore be noted that gM fuse links

complement the standard range of ratings, ie, gG

types are also used in many motor circuits, with gM

ratings applied only when there is an economic 

advantage to be gained from their use.
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CIRCUIT LOADING

10

Short Circuit Energy Limitation
Type ‘T’ fuse links limit the peak current and energy 

let-through to circuit which experience major short

circuit faults. This limitation is so great that equipment

manufacturers exploit it to product economic designs

which, when used in combination with type ‘T’ fuse

links, can withstand very high fault levels. Such users

have to prove their equipment under the worst possible

conditions (ie. at maximum breaking capacity, at 110%

rated voltage, very low power factor , and with faults

initiated at most onerous points on the voltage wave),

and they require relevant data from the fuse link

manufacturer. For type ‘T’ fuse links this is given in the

form of the cut-off current and I2t characteristics shown

on pages 14 to 19 inclusive.

Conductor Maximum current carrying Maximum current rating
cross sectional capacity of copper conductors of Type ‘T’ fuse link

area that can be used
‘Unenclosed’ condition ‘Enclosed’ condition with this conductor

Rating as Column 6 Ratings as Column 8
of AS3008. 1-1989 Table 5 of AS3008. 1-1989 Table 5

mm2 Amp Amp Amp
1 13 11 16

1.5 17 14 20

2.5 23 20 35

4 31 26 50

6 40 34 63

10 56 47 80

16 74 62 125

25 105 87 200

35 120 100 250

50 145 125 355

70 185 155 450

95 220 185 560

120 260 220 710

150 300 250 800

185 345 285 1000

240 405 340 1250
Notes:

(1) Based on formula I2t=K2S2 given in AS3008.1-1989, Clause 5.3 where:

I = current which causes fuse links to operate in 5 seconds

t = 5 seconds

K = constant of 111 for pvc insulated copper conductors of initial temp. 75°C and final temp. 160°C.

S = cross sectional area of conductor in mm2

(2) For motor start fuse links, the larger of the dual current rating is applicable, eg, 160A for TCP100M160.

(3) Fuse links below 16A ignored because conductor cross sectional areas is less than 1mm2.

Circuit Loading
The HRC fuse link selected for any circuit should have a continuous current rating not less than the full

load current of the circuit. 

Complete Cable Protection
A standard rating of type ‘T’ fuse link (classified as type ‘gG’ to BS88:Part 1:1988, and marked

accordingly) will protect an associated pvc insulated cable against both overload and short circuit if its

current rating (In) is equal to, or less than the current rating of the cable (I2). This is in accordance with

rule 2.4.2.1. listed in AS3000-1991.

Protection of Cables against Short Circuit Faults
In some circuits (eg, motor circuits) it is not economical practice to match fuse link and

cable ratings to provide complete cable protection in the manner described above,

because the circuits produce significant over currents during transient conditions. In such

cases the fuse links are chosen to withstand the transient conditions, and provide only

short circuit protection to the associated cables and other circuit components, the

necessary overload protection then being provided by other means. In a motor circuit, for

example the contactor and its overload relays afford overload protection to motor

windings and cable and the fuse links are chosen to protect all the circuit components

against damage when a short circuit fault occurs (see section on motor circuit protection

on page 12). The short circuit protection of cables is covered by Section 5 of 

AS3008.1-1989 and the table shows how Type T fuse links relate to this rule in

protecting pvc insulated copper conductors.
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DISCRIMINATION BETWEEN FUSE LINKS

11

Discrimination Between Fuse Links In service, the short circuit fault conditions encountered are

usually less exacting than those produced in proving tests on fuse links and associated equipment.

AS2005.10-1988 & BS88 Part 1:1988 states that fuse links experience fault currents which produce

pre-arcing times longer than 0.01 second in most cases, and on that basis fuse links complying

with the standard are deemed to discriminate with each other when the ratio between the current

ratings of ‘major’ and ‘minor’ fuse links is 1.6:1 (see Figure 1).

Whilst the AS2005 & BS88 statement is reasonable in relation to 240V applications fault currents in

major installations can be much greater.

However, even in the latter cases conditions are less onerous than those encountered in test stations

(in particular, the circuits are usually three phase with relatively high power factors).

In practice therefore, the I2t values of type ‘T’ fuse links are significantly less the ones listed on

pages 14-17 and they will discriminate with each other at fault levels up to 80kA, 415V, if the 

relationship between ‘major’ and ‘minor’ ratings is as given in the table. In most cases the

discrimination ratio is 1.6:1, or less, and this provides economic benefits in modern installations.

Tests have been taken to prove this level of performance.

The above table also gives details of combinations which will discriminate at 415V, 550V and 660V.

Effect of High Enclosure Temperatures

In accordance with AS2005.10-1988 & BS88:Part1:1988 type ‘T’ fuse links are suitable for use in

ambient air temperatures (Ta) not exceeding 40OC with a mean value measured over 24 hours of

not more than 35OC.

When fuse links are fitted in enclosures, it is the temperature within the enclosure (Te)* which

determines whether it is necessary to derate fuse links. No derating is needed in following cases:

’Minor‘ Minimum rating (Amp) of ‘Major’
fuse link fuse link that will discriminate with

rating the ‘minor‘ fuse link at the voltage
shown at prospective currents 

up to 80kA

Amp 415v 550v 660v
800 1250 – –

750 1250 1250 –

710 1250 1250 1250

670 1250 1250 1250

630 1000 1250 1250

560 800 800 1000

500 750 800 1000

450 670 750 800

400 630 670 750

355 630 630 750

315 500 500 630

250 400 450 500

200 315 400 400

160 250 315 315

125 200 200 250

100 160 200 200

80 125 160 160

63 100 160 160

50 80 100 125

40 63 63 100

35 50 63 80

32 40 50 63

25 40 40 40

20 32 32 35

16 25 25 32

Nominal Maximum load current

Fuse at these fluid environment

Rating temperatures (Te)*

Amp 55° 60° 65° 70° 75°

80 75 70

100 95 90

125 120 110

160 145 135

200 190 180 170

250 235 225 210

315 300 285 270 255

355 350 330 315 295

400 400 380 360 340

450 425 405 380 360

500 475 450 425 400 380

560 540 520 495 465 440

630 600 570 540 510 480

670 650 615 585 550 520

710 700 665 630 595 560

750 750 710 670 630 590

800 760 720 680 640 600

1000 950 900 850 800 750

1250 1140 1070 1020 960 900

* Fluid environment temperature (Te) is the temperature inside

the enclosure containing the fuse link.

Figure 1
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MOTOR CIRCUIT PROTECTION
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All type ‘T’ fuse links have excellent ability to protect motor circuits.

When selected in the manner shown below, they not only withstand

motor starting surges and full load currents without deteriorating, but

also provide superior short circuit protection to associated motor

starter components. Leading manufacturers of motor starters can offer

ASTA certified type ‘c’ co-ordination to Appendix C of BS4941:1979

(IEC292-1) and more recently type 2 co-ordination to IEC 947-4-1, by

using 660V type ‘T’ fuse links in combination with their chosen 

contactors and overload relays. 

Please consult IPD Industrial Products Division for further information

on this subject.

Motor Rating

kW HP 220V 380V 415V 440V 550V 660V

0.37 0.5 2.0 1.15 1.05 1.0 0.8 0.7

0.55 0.75 2.7 1.6 1.5 1.4 1.1 0.9

0.75 1 3.9 2.3 2.0 1.9 1.5 1.3

1.1 1.5 4.7 2.8 2.5 2.4 1.9 1.6

1.5 2 6.5 3.8 3.5 3.3 2.6 2.2

2.2 3 9.3 5.4 5.0 4.7 3.8 3.2

3 4 12 7.1 6.5 6.1 4.9 4.1

4 5.5 15.4 9.0 8.4 7.9 6.4 5.3

5.5 7.5 20.7 11.9 11 10.3 8.2 6.9

7.5 10 28 16.1 14.4 14 11.2 9.3

11 15 39.1 23 21 19.8 15.8 13.2

15 20 52.8 30.5 28 26.4 21.1 17.6

18.5 25 66 38 35 33 26.4 22

22 30 77 45 41 39 31 26

30 40 103 60 55 52 42 35

37 50 128 75 69 65 52 43.3

45 60 151 87 80 75 60 50

55 75 185 107 98 92 74 62

75 100 257 148 136 128 102 85

90 120 308 180 164 154 123 102

110 150 370 214 196 185 148 123

132 175 426 247 226 213 170 142

150 200 500 292 268 252 202 168

160 215 - 300 275 260 207 173

200 270 - 391 358 338 270 225

240 320 - 467 428 404 323 269

280 375 - 533 488 460 368 307

300 400 - 573 525 495 396 330

320 425 - 587 538 507 406 338

Table 1 Full Load Currents of Typical 3-Phase
Induction Motors at Voltages Shown

Selecting HRC Fuse Links to Protect 3-Phase Motor Circuits

1. Table 1 opposite gives motor full load currents at various voltages.

In the absence of specific information obtain the motor FLC from this

table.

2. The motors are assumed to produce the starting conditions shown

on Table 2.

3. Choose the recommended fuse link for the motor FLC and starting

condition from Table 3 (D.O.L. starting) or Table 4 (assisted starting).

4. For certified type C and type 2 co-ordinated motor starters, 550 &

660V fuse links must be specified.

Table 2 Assumed Starting Conditions
Motor rating Direct-on-line starting conditions Assisted start conditions

Up to 1kW 5xFLC for 5 secs 2.5xFLC for 20 secs

1.1 to 7.5kW 6xFLC for 10 secs

7.6 to 75kW 7xFLC for 10 secs 3.5xFLC for 20 secs

Greater than 75kW 6xFLC for 15 secs
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MOTOR CIRCUIT PROTECTION
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Special motor conditions:

Suitable adjustments to the recommended ratings may be necessary if any of the following conditions occur singly or in combination:

a) Starting currents in excess of the assumed ones.

b) Long run up times due to high inertia loads.

c) Larger number of starts per operating cycle (the recommendations below allow for two starts in rapid succession and up to eight starts per hour).

d) High enclosure temperature.

Motor FLC Recommended Alternative

fuse link motor circuit

Type ‘gG rating

Type ‘gM’

Amp

FROM TO AMP

0 0.7 2

0.8 1.4 4

1.5 2.0 6

2.1 3.0 10

3.1 6.1 16

6.2 9.0 20

9.1 11.0 25 20M25+

11.1 14.4 32 20M32+

14.5 15.4 35 32M35

15.5 18.0 40 32M40

18.1 22.0 50 32M50

22.1 28.0 63 32M63

28.1 45 80 63M80

45.1 58 100 63M100

58.1 80 125 100M125

80.1 99 160 100M160

99.1 128 200

128.1 180 250 200M250

180.1 216 315 200M315*

216.1 270 355 315M355

270.1 328 400

328.1 385 450 400M450

385.1 430 500

430.1 500 560

500.1 560 630

560.1 620 670 630M670

Table 4 Assisted starting**
(Star/delta, auto-transformer, etc.)

Motor FLC Recommended Alternative

fuse link motor circuit

Type ‘gG rating

Type ‘gM’

Amp

FROM TO AMP

0 1.4 2

1.5 2.1 4

2.2 3.1 6

3.2 5.5 10

5.6 10 16

10.1 14 20

14.1 18 25 20M25

18.1 22 32

22.1 28 35 32M35

28.1 32 40 32M40

32.1 40 50

40.1 51 63

51.1 80 80

80.1 100 100

100.1 125 125

125.1 160 160

160.1 200 200

200.1 250 250

250.1 315 315

315.1 355 355

355.1 400 400

400.1 450 450

450.1 500 500

500.1 560 560

560.1 630 630
** These recommendations apply for ambient temperatures up to

35°C. At higher ambient temperatures, some fuse links need to be

de-rated as indicated on page 11. The decreased rating then

becomes the maximum motor FLC at that temperature, eg at 50°C

a 630 Amp fuse link is used for motor FLC up to 540 Amps.

Table 3 Direct-on-line starting
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CHARACTERISTICS
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Type NIT Time/Current Characteristics 
(including gM ratings)

Current Pre-Arcing Total I2t

Rating I2t (A2 sec) at

Amp (A2sec) 415V 550V

2 2.2 5.4 31

4 7.2 18 70

6 21 60 400

10 100 280 1,000

16 300 850 2,000

20 540 1,000 2,500

25 & 20M25 900 3,000 -

32 & 20M32 1,100 4,000 -

Type NIT I2t values

Type NIT Cut-off Current Characteristics
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CHARACTERISTICS
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Type ‘T’ Time/Current Characteristics 2-63 Amp 
(including gM ratings)

Current Pre-Arcing Total I2t

Rating I2t (A2 sec)

Amp (A2sec) 415V 550V 660V

2 2.2 5.5 7.4 15

4 7 18.5 23 50

6 21 60 80 150

10 100 280 370 700

16 250 550 740 1,800

20 540 1,100 1,400 2,500

25 850 1,850 2,300 3,700

32 1,600 3,400 5,400 8,700

35 & 32M35 2,700 5,300 8,000 15,000

40 & 32M40 4,000 8,500 11,000 20,500

50 & 32M50 6,300 13,500 18,500 28,000

63 & 32M63 11,000 24,000 36,000 50,000

+ See pages 18 & 19 for cut-off current characteristics.

Type ‘T’ I2t values 2-63 Amp
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CHARACTERISTICS
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Type ‘T’ Time/Current Characteristics 80-450 Amp 
(including gM ratings)

Current Pre-Arcing Total I2t

Rating I2t (A2 sec x 103)

Amp (A2sec x 103) 415V 550V 660V

80 & 63M80 14 40 52 66

100 & 63M100 17 60 80 100

125 & 100M125 25 85 110 140

160 & 100M160 62 160 210 270

200 & 100M200 105 260 330 430

250 & 200M250 200 550 700 870

315 & 200M315 300 800 1,050 1,350

355 & 315M355 500 1,400 1,850 2,250

400 640 1,800 2,500 3,000

450 &400M450 800 2,200 3,000 3,800

Type ‘T’ I2t values 80-450 Amp
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17

CHARACTERISTICS

Type ‘T’ Time/Current Characteristics 500-1250 Amp 
(including gM ratings)

Type ‘T’ I2t values 500-1250 Amp

Current Pre-Arcing Total I2t

Rating I2t (A2 sec x 103)

Amp (A2sec x 103) 415V 550V 660V

500 1,050 3,000 3,800 4,500

560 1,400 3,800 4,250 5,400

630 2,000 5,200 6,000 7,500

670 & 630M670 2,400 6,400 7,400 9,000

710 2,800 7,000 8,000 9,700

750 3,700 7,500 10,000 12,000

800 4,400 9,600 12,500 15,000

1,000 5,300 12,000 14,500 17,500

1,250 10,000 20,000 24,000 29,000
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CHARACTERISTICS

18

Type ‘T’ Cut-off Current Characteristics 2-1250 Amp

To aid reference, alternate ratings have been shown on tables A & B.

*
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CHARACTERISTICS

Type ‘T’ Cut-off Current Characteristics 2-1250 Amp
To aid reference, alternate ratings have been shown on tables A & B.

*
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BS88-1 or 6:1988, IEC 269-1

20

ASTA   20 Certified

Current Part Max voltage
rating Number rating ac

2A SS2 240

4A SS4 240

6A SS6 240

10A SS10 240

16A SS16 240

20A SS20 240

Offset blade tag: Type SS

Current Part Max voltage
rating Number rating ac

2A NS2 415

4A NS4 415

6A NS6 415

10A NS10 415

16A NS16 415

20A NS20 415

25A NS25 415

32A NS32 415

32M40A NS32M40 415

Offset blade tag: Type NS

Current Part Max voltage
rating Number rating ac

40A ES40 440

50A ES50 440

63A ES63 440

63M80A ES63M80 415

Offset blade tag: Type ES

Dimensions in mm

Breaking Capacity (AC)
The standard ratings are ASTA 20 certified to 80kA, 415 Volt*,

to BS 88: Part 1 or Part 6: 1988 (IEC 269-1).

*SS types are certified at 16.5kA, 240 Volt, and the NS32M40,

ES63M80 and XS125 at 80kA, 415 Volt.

A.C. Performance
Current Rating (A) 2-80

Voltage Rating ac (V) up to 440

Breaking Capacity ac (kA) 80

Type Rating A B D E G H
SS 2 - 20 25.00 14.50 51.00 11.00 0.80 3.60

NS 2 - 32M40 35.50 14.50 62.00 11.00 0.80 3.60

ES 40 - 63M80 39.00 17.50 69.00 15.00 1.25 3.60

Offset blade tag: Safeclip

D

A

G

B

H

C

Application Notes

Short circuit energy limitation and discrimination

The designers of electrical equipment such as switches and contactors have to

prove their products under the worst possible conditions (ie. At maximum

breaking capacity, at 110% rated voltage, very low power factor, and with faults

initiated at the most onerous points on the voltage wave), and they require 

relevant data from the fuse link manufacturer. This is given in the cut-off current

characteristics and I2t values on page 21.

However, in service the short circuit fault conditions are usually less exacting than

those produced in proving tests. In particular, the circuits are usually three-phase

with relatively high power factor. In practice, therefore, the I2t 

values of 'SAFECLIP' fuse links are significantly less than those tabulated and they

will discriminate with each other if the ratio between 'major' and 'minor' fuse links

in series is 2:1. Where 'SAFECLIP' fuse links are used as the minor rating in series

with a 'RED SPOT' range fuse link as the major rating then 

discrimination at 415/240 Volts will generally be achieved with a ratio of 1.6:1.

Discrimination
‘SAFECLIP’ fuse links will discriminate with each other at fault levels up to their

rated a.c. performance when the ratio between ‘major’ and ‘minor’ current

ratings is 2:1 (See Application Notes.)
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21

TIME/CURRENT CHARACTERISTICS

Current Pre-Arcing Total I2t
Rating I2t (A2sec)
(Amp) (A2sec) at 240 Volt

2 2 4

4 7.5 15

6 30 85

10 50 150

16 140 1,400

20 300 1,700

Type SS

Current Pre-Arcing Total I2t Total I2t
Rating I2t (A2sec) (A2sec)
(Amp) (A2sec) at 415 Volt at 440 Volt

2 2.2 9.5 11

4 7.2 30 33

6 22 92 100

10 170 650 700

16 200 800 950

20 360 1,200 1,500

25 650 2,500 2,900

32 600 3,500 4,050

40 & 32M40* 2,400 6,400 12,000

50 3,200 11,500 15,000

63 5,400 14,500 25,000

80 & 63M80* 6,000 24,000 38,000

* Maximum rating of 32M40 and 63M80 is 415 Volt.

Type NS & ES
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NH FUSES

22

500V AC gL-gG

Cd/Pb - Free

• Short circuit rating 120kA

• Conducting grip lugs

• Complies with IEC 60269-2, DIN 13620 parts 1 to 4, DIN VDE 0636 part 201

• Rated full range, general purpose for cable and line protection

• Size 4 for screw contact type base (NH4BASE)

• Size 4A fuses available for disconnect type mountings

• Other ratings available

Size Rated Rated Power Part Reference
Current DC voltage Losses Number Number

(A) (V DC) (W)
6 1.6 NHG00-006 D235661

10 1.1 NHG00-010 E235662

16 1.8 NHG00-016 F235663

20 2.4 NHG00-020 G235664

25 2.4 NHG00-025 H235665

000/C00 32 250 2.7 NHG00-032 J235666

35 3.0 NHG00-035 K235667

40 3.4 NHG00-040 L235668

50 3.9 NHG00-050 M235669

63 4.7 NHG00-063 N235670

80 5.7 NHG00-080 P235671

100 6.7 NHG00-100 Q235672

00 125 250 8.4 NHG00-125 R235673

160 10.6 NHG00-160 S235674

63 6.2 NHG1-063 F235962

80 7.1 NHG1-080 B235682

100 440 8.7 NHG1-100 C235683

1 125 11.0 NHG1-125 D235684

160 11.7 NHG1-160 E235685

200 14.5 NHG1-200 F235686

250 19.7 NHG1-250 H235688

125 10.6 NHG2-125 J235689

160 11.9 NHG2-160 K235690

2 200 14.0 NHG2-200 L235691

250 440 19.1 NHG2-250 N235693

315 24.0 NHG2-315 Q235695

355 26.2 NHG2-355 R235696

400 30.2 NHG2-400 S235697

315 22.4 NHG3-315 T235698

355 440 23.5 NHG3-355 V235699

3 400 30.1 NHG3-400 W235700

500 44.0 NHG3-500 Z235703

630 250 47.5 NHG3-630 A235704

500 35.0 NHG4-500 X216542

630 44.0 NHG4-630 W217576

4 800 440 70.0 NHG4-800 E218090

1000 85.0 NHG4-1000 H201694

1250 93.0 NHG4-1250 C213994

250

250

440

440

440

440

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 74 of 3354



IPD INDUSTRIAL PRODUCTS            Phone: 1300 556 601            www.ipdgroup.com.au

23

NH FUSES

Peak let-thru current data
Size 000 to 4/4a, gl-gG, - 500V

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 75 of 3354



IPD INDUSTRIAL PRODUCTS            Phone: 1300 556 601            www.ipdgroup.com.au

NH FUSE DIMENSIONS
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a4

a3

a2

a1

10

b

c1

e4

e2

9.5

e1
h

Standard 500 V gL-gG with voltage-conducting lug

Rated in
Current a1 a2 a3 a4 b c1 e1 e2 e4 h

SIZE 000 2-100A 79.0 52.0 45.5 49.5 15.0 35.0 40.5 20.8 6.0 52.5

SIZE 00 125/160A 79.0 52.8 45.0 50.0 15.0 35.0 47.5 29.5 6.0 59.5

SIZE 1 63-250A 135.0 70.8 63.0 68.0 20.0 40.0 52.5 39.5 6.0 64.5

SIZE 2 125-400A 150.0 72.3 63.0 68.0 26.0 48.0 60.0 51.0 6.0 72.0

SIZE 3 315-630A 150.0 72.3 63.0 68.0 33.0 60.0 74.0 70.0 6.0 86.0

SIZE 4 400-1250A 200.0 85.0 64.0 68.0 33.0 85.0 104.0 89.0 8.0 97.0

SIZE 4a 500-1600A 200.0 98.0 83.5 89.0 50.0 94.0 118.0 96.0 6.0 121.0
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25

CLASS L POWER FUSES

PUT THE HIGHEST
CURRENT-LIMITATION . . .
AT YOUR SERVICE.
Amp-trap 2000® A4BQ fuses are 20% more current limiting than any other Class L fuse on the market.

When correctly coordinated, they bring a superior level of protection to service entrance equipment.

Downstream circuit components have maximum protection against short circuit let-thru current. A4BQ’s

built-in, 4-second time delay characteristic (at 500% of rated current) accommodates harmless inrush 

currents with no nuisance opening.

Features / Benefits
Fastest operation under short circuit conditions: Let-thru currents are typically 20% lower with a 

corresponding let-thru energy (clearing l2t) up to 40% lower than the next fastest Class L fuse.

Time delay for high inrush loads such as motors and transformers, without nuisance opening.

300kA interrupting rating - self-certified, UL witnessed tests.

Most current limiting for lowest peak letthru current; even at fault currents up to 300kA.

Pure silver links ensure lowest let-thru current and longer fuse life.

Easy 2-to-1 selectivity for prevention of nuisance shutdowns and “blackouts:

Rejection-style design prevents replacements errors.

High-visibility orange label gives instant recognition.

Reduced inventory because A4BQ can replace all older types of Class L fuses now in service.

Metal-embossed date and ref number for traceability and lasting identification.

Fibreglass body provides dimensional stability in harsh industrial settings

High-grade silica filler ensures fast arc qenching.

Ratings

AC: 100 to 6000A

600VAC, 200kA I.R. (self certified for 600VAC, 300kA I.R., UL witnessed)

4-second delay at 500% rating

Note: 100-600A ratings are non-listed

DC: 601 to 3000A

500VDC, 100kA I.R.

Applications:
Mains, Feeders

Large Motors

Lighting, Heating & General Loads

Circuit Breaker Back-up

DC Rate: UPS DC Links, Battery Disconnects, Other DC Applications

Approvals:
UL Listed to Standard

248-10 (601-6000A)

DC Listed to UL Standard

198L (601-3000A)

CSA Certified to Standard C22.2 No.

248.10 (601-6000A)

IEC 269-2-1

Highlights:

Time Delay

Industry’s Most

Current-Limiting

Class L Fuse

Pure Silver Elements

AC & DC Rated
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CLASS L POWER FUSES
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Standar Fuse Ampere Ratings
Ampere Catalog Ampere Catalog Ampere Catalog Ampere Catalog
Rating Number Rating Number Rating Number Rating Number

100 A4BQ100 500 A4BQ500 1000 A4BQ1000 2000 A4BQ2000

150 A4BQ150 600 A4BQ600 1200 A4BQ1200 2500 A4BQ2500

200 A4BQ200 601 A4BQ601 1350 A4BQ1350 3000 A4BQ3000

250 A4BQ250 650 A4BQ650 1400 A4BQ1400 3500 A4BQ3500

300 A4BQ300 700 A4BQ700 1500 A4BQ1500 4000 A4BQ4000

350 A4BQ350 750 A4BQ750 1600 A4BQ1600 5000 A4BQ5000

400 A4BQ400 800 A4BQ800 1800 A4BQ1800 6000 A4BQ6000

450 A4BQ450 900 A4BQ900

The current limiting effect of A4BQ Class L fuses is presented in the table above. This table correlates actual fuse peak let-thru currents with equal value
peak currents reached in the first half cycle (worst case) of short circuits in unfused circuits. The let-thru current is expressed as "Apparent RMS
Symmetrical Amperes" in order to be more useful for practical applications. The currents are based on an assumed 15% power factor.
Example: An A4BQ1200, when applied in a circuit with 40,000 RMS symmetrical amperes available, will limit that current during a short circuit, to an
apparent 18,000 RMS symmetrical amperes. Under this condition, any equipment being protected would be subjected to only 18,000 RMS amperes.

A A

A

A A

B
B B

B
B

C C C

C C

D
D

DD
D

E

E E

E

E

E

5 3/4 1/21/2

1 1/8

3 13/16

5/8

3 13/16

5 3/4
1/2

3/4

AMPERE A B C D E
RATING mm mm mm mm mm
100-600* 219 51 8 41 61

601-800 219 63 9 51 61

801-1200 273 63 9 51 88

1201-1600 273 76 11 60 88

1601-2000 273 89 12 70 88

2001-2500 273 114 19 89 88

2501-3000 273 127 19 102 88

3001-4000 273 146 19 121 88

4001-5000 273 159 25 133 88

5001-6000 273 181 25 146 88

Available
Fault 601 800 1000 1200 1600 2000 2500 3000 4000 5000 6000

RMS AMPS RMS Ip RMS Ip RMS Ip RMS Ip RMS Ip RMS Ip RMS Ip RMS Ip RMS Ip RMS Ip RMS Ip
10,000 7.4 17 8.7 20 10 23 10 23 10 23 10 23 10 23 10 23 10 23 10 23 10 23

15,000 8.3 19 10 23 12 27 13 30 15 35 15 35 15 35 15 35 15 35 15 35 15 35

20,000 9.1 21 11 25 13 29 14 33 17 39 20 46 20 46 20 46 20 46 20 46 20 46

25,000 9.8 23 12 27 13 31 15 35 18 42 22 50 25 58 25 58 25 58 25 58 25 58

30,000 10 24 13 29 14 33 16 37 20 45 23 53 29 66 30 69 30 69 30 69 30 69

35,000 11 25 13 30 15 35 17 39 20 47 24 56 30 69 35 81 35 81 35 81 35 81

40,000 12 27 14 32 16 37 18 41 21 49 25 58 31 72 36 83 40 92 40 92 40 92

50,000 13 29 15 34 17 40 19 44 23 53 27 63 34 78 39 89 48 111 50 115 50 115

60,000 13 30 16 36 18 42 20 47 25 57 29 67 36 83 41 94 51 118 60 138 60 138

80,000 14 33 17 40 20 46 23 52 27 62 32 73 40 91 45 104 57 130 67 153 77 176

100,000 16 36 19 43 22 50 24 56 29 67 34 79 43 98 49 112 61 140 72 165 83 190

150,000 18 41 21 49 25 57 28 64 33 77 39 90 49 112 56 128 70 160 82 189 94 217

200,000 20 45 24 54 27 63 31 71 37 84 43 100 53 123 61 141 77 176 90 208 104 239

1 3/8
5/8

1 3/4

5/8

1 1/8

1 3/4 3 1/4

1.5261.385

1 3/4

1.129 766

1 5/8

3/4 1 3/4

1 5/8

1 5/8

Safety Note: Class L fuses are dimensioned

for one-way interchangeability. A Class L fuse

of any lower ampere rating can be substituted

for a give Class L fuse.

*Note UL Listed or CSA Certified
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CLASS L POWER FUSES

Melting time - current data
600V Fuses
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National Customer Support Centre
Telephone:  1300 556 601    Facsimile:  1300 550 187     www.ipdgroup.com.au

Sales & Technical Support
Tel: 1300 556 601
Fax: 1300 550 187
custservice@ipdgroup.com.au

AUCKLAND

CAIRNS
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BRISBANE

NEWCASTLE

SYDNEY

ALBURY

ADELAIDE
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HOBART

PERTH
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Fuse Holders,
Bases & Disconnects
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RSM Fuse Holders & Accessories

Red Spot Fuse Holders & Accessories

Safeclip Fuse Holders & Accessories

Modular Fuse Holders

DIN Fuse Bases & Accessories

DIN Fuse Disconnects – Horizontal

DIN Fuse Disconnects – Vertical

Series 7 Fuse Holders

RSL Fuse Holders
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Red Spot Miniature Fuse Holders

RSM Red Spot Fuse Holders

Rating Type Colour Connection Recommended Associated fuse link
A max. cable size

32A RSM32H Black Front wired 10mm2 NIT2-32 (415V, 550V)

63A RSM63H Black Front wired 25mm2 TIA / TIS

100A RSM100H Black Front wired 50mm2 TIS / OS

160A RSM160H Black Front wired 95mm2 TCP / TFP

Accessories

Pad-lockable Inserts

RS20LOCK Suits RSM32

RS32LOCK Suits RSM63

RS63LOCK Suits RSM100

RS100LOCK Suits RSM160

DIN Rail Adaptor

RS20A Suits RSM32

White Fuse Fittings (to match size of RSM black fuse fittings)

Type Associated Black Fuse Fitting Copper Link Type Number

RS20HWH RSM32H RS20CLINK

RS32HWH RSM63H RS32CLINK

RS63HWH RSM100H RS63CLINK

Copper Link Ratings

RS20CLINK=32A           RS32CLINK=63A           RS63CLINK=100A           RS100CLINK=200A

RS
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■ World leading Red Spot quality at the right price
■ Smallest BS88 bolt-in fuse holders available
■ Silver plated as standard
■ Fully shrouded for personal safety
■ Insulating sleeves supplied with front wired versions for extra protection
■ Suitable as current limiters when fitted with fuse links
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Panel Drilling Dimensions (viewed from front of panel)

32A

Rating Amp A B C H J X Y Z

32 27 29 55 15 16 60 6.6 37 mm

63 32 103 70 15 22 7.0 5.6 49 mm

100 35 110 75 15 24 9.5 5.6 54 mm

160 51 140 100 15 28 14 7.2 74 mm

32, 63, 100 & 160 amp Front Connected

RSM
 FUSE HOLDERS & ACCESSORIES

160A

RSM32H RSM63H RSM100H RSM160H

63A 100A

N P U V

mm 6.4 3.2 9.5 11.1

RSM Dimensions
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Red Spot Fuse Fittings

Cut-away view of 63 amp front
connected contact assembly

Type Numbers

Alternative type of connection

Rating amp Front Back Front/Back Back Wired

20 RS20H* RS20P RS20PH RS20BW

32 RS32H RS32P RS32PH RS32BW

63 RS63H RS63P RS63PH RS63BW

100 RS100H RS100P RS100PH RS100BW

200 RS200H RS200P RS200PH

400 RS400H RS400P RS400PH

Illustrations & dimensions shown on pages 8-11 * For Din Rail Mounting order DIN Rail Adaptor Part No: RS20A

Recommended Maximum Cable Sizes

Rating amp H and PH types BW types

20 10mm2 10mm2

32 25mm2 16mm2

63 50mm2 35mm2

100 95mm2 70mm2

200 120mm2 –

400 240mm2 –

Safety Features

■ Full Shrouding for personnel
safety and complete compliance
with the direct contact electric
shock requirements.

■ Insulating sleeves are fitted to
front connected fuse bases to
provide increased protection at
the cable entry point.

■ Separate base contact insulating
shrouds of great strength and
flexibility ensure that no “live”
metal is dangerously exposed
when the fuse  carrier is removed.

■ Anti-vibration features protect
against release of a fuse-carrier
due to vibration in service. In the
400 amp size this includes a safety
catch which automatically locks on
the insertion of the fuse carrier.

Fuse fittings to AS2005.21.2 – 1990, BS88: Part 2: 1988, 660 volts AC/DC.
Approved by leading authorities and used in equipment approved by Lloyds.
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Method of Cabling

Front connected fuse fittings
1. Remove red nylon insulating shroud to release cable sleeve.
2. Remove cable sleeve.
3. Fit cable sleeve over cable.
4. Fit conductor into fuse base terminal and tighten cable clamping screw to

secure. If flexible cables are used, their relatively fine strands may be given
increased protection by the use of thin wall copper ferrules over the conductor.
The following should be taken into account:
a) The inside diameter of the thin wall copper ferrule should match that of the

bared conductor end as closely as possible.
b) The length of the thin wall copper ferrule should match that of the tunnel in

the fuse base terminal.
c) The wall thickness of the ferrule should be thin enough for the ferrule to be

compressed by the tightening of the cable clamping screw. The flexible
conductors will then be consolidated within the deformed ferrule.

5. Replace red nylon shroud taking care that it holds the cable sleeve in position
by locating the shroud in the groove in the sleeves.

Front connected 63 amp fuse fitting

Application Data

Extended range of Type ‘T’ to BS.88:Part 2: AS2005.21.2 for motor circuit protection (660V AC)

Fuse Fitting Rating Type ‘T’ to BS.88:Part 2 & AS2005.21.2 List No. Current Rating Rating for
Amp 550/660V 415V AC 550/660V 415V AC Amp Motor Starting Amp

NIT2-20A
NIT20M25

20 2520
(550 volts a.c.)

NIT2L-20L NIT20M32
20 32(415 volts a.c.)

TIA32M35 TIA32M35L 32 35

32 TIA2-32A TIA2L-32L
TIA32M50 TIA32M40L 32 40
TIA32M50 TIA32M50L 32 50
TIA32M63 TIA32M63L 32 63

63
TIA2-32A TIA2L-32L TIS63M80 63 80
TIS35-63A TIS35L-63L TIS63M100 63 100

TIA2-32A† TIA2L-32L† TCP100M125 100 125
100 TIS35-63A† TIS35L-63L† TCP100M160 100 160

TCP80 & 100A TCP80L&100L TCP100M200 100 200

TBC2-63A
TC80L & 100L TF200M250 200 250200 TC80 & 100A
TF125L-200L TF200M315 200 315TF125-200A

TBC2-63A#
TC80 & 100#

TC80L & 100L#
400

TF125-200#
TKF250L&315L# TM400M450 400 450TKF250 & 315#
TM355L&400LTKM250 & 315A

TM355 & 400A

† Adaptor plate required Type ‘A’ 5BB9306-010 # Adaptor plate required Type ‘B’ 5BB9307-010

HRC Fuse Links Accomodated

REDSPOT FUSE HOLDERS & ACCESSORI ES
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Dimensions

A B C1 C2 D E F G H J K L X Y Y2 Z

mm 27.0 79.0 54.0 55.0 63 58.8 M6 13.5 15.0 16 10.10 29 6.0 5.6 6.6 37

20A Red Spot Fuse Fittings

Panel Drilling Dimensions (viewed from front of panel)

Front Connected Front/Back Connected Back Connected – Surface
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Dimensions

N P Q R S T U V W

mm 6.4 3.2 36.5 41.3 52.4 51.6 9.5 11.1 46.8

32, 63 & 100 amp Red Spot Fuse Fittings

Rating Amp A B C D E F G H J K L X Y Z

32 32 103 70 81.0 73 M6 17.5 15 22 15 29 6.2 5.6 49 mm

63 35 110 75 84.0 78 M8 17.5 15 24 16 29 9.5 5.6 54 mm

100 51 140 100 87 94 M10 22 15 28 23 32 14 7.2 74 mm

Panel Drilling Dimensions (viewed from front of panel)

Front Connected Front/Back Connected Back Connected – Surface

REDSPOT FUSE HOLDERS & ACCESSORI ES
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Dimensions

200 amp Red Spot Fuse Fittings

Rating Amp A B C D E F G H J K L M X Y Z

200 70 216 136.5 95 171.5 M12 25 22 32 22 32 100.0 16 9.5 84 mm

400 98 254.0 192 114 140 M16 32 32 36.5 57 38 151 21 32 130 mm

400 amp Red Spot Fuse Fittings

Panel Drilling Dimensions (viewed from front of panel)

N P Q

mm 19.1 28.6 85.7

P Q

mm 27.0 69.9

Front Connected Front/Back Connected Back Connected – Surface

RS200H RS200P & RS200PH
RS400H RS400P & RS400PH
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Dimensions

Red Spot Fuse Fittings Back Wired Panel Mounted

Type Rating Amp A B C D E F G H J K L X Max. Cable
All dimensions in mm DIA Size mm2

RS20BW 20 27 80 54 6 30 30 – – 8 To suit M5 37 5.3 10

RS32BW 32 32 103 70 6 40 40 3.2 6.4 8 M5 49 5.4 16

RS63BW 63 35 110 75 6 40 46 3.2 6.4 8 M5 54 8.7 35

RS100BW 100 51 140 100 7 52.6 52.6 11 9.5 16 M6 74 12.7 50

REDSPOT FUSE HOLDERS & ACCESSORI ES
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Accessories

Padlockable Insert

When ordering please quote
the following number:

Current Rating Amp Type *

20 RS20Lock

32 RS32Lock

63 RS63Lock

100 RS100Lock

• Because of the variety of suitable locks available,
and customers individual preferences, these
devices are supplied without padlocks.

DIN Rail Adaptor

RS20A for the RS20 range of fittings

Bolted Neutral Links

Fitting Type Model

20 RS20CLINK

32 RS32CLINK

63 RS63CLINK

100 RS100CLINK

Adaptors to fit Semiconductor Fuse
Links into Red Spot Fuse Fittings

Type To fit fuses Fuse Fitting

GSA-1 GSA5 to GSA20 RS32

GSA-2 GSA25 to GSA75 RS100

GSB-2 GSB25 to GSB75 RS100

GSGB16 to GSGB63 RS100

Adaptors to fit small Fuse Links
into larger Red Spot Fuse Fittings

Type To fit fuses Fuse Fitting

AA TIA, TIS RS100

BA TBC, TC, TF, TKF RS400
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Safeclip Fuse Fittings

Features & Benefits

■ NEW  easy to remove fuse carrier.
■ Self cleaning, self aligning base contacts.
■ Fuse carriers moulded from tough flame retardant material.
■ No screws or tools required to fit fuse.
■ Made from flame retardant thermoplastic or phenolic.
■ Integral DIN rail mounting feature.
■ Full shrouding and complete compliance with the direct contact

electric shock requirements.

Rating Amp Type of Connection List Number Colour Associated HRC Fuse Lines

20 Front SC20H Black, White
NS2 – 20
NS20M25 & 32

Front SC32H Black, White

Back SC32P Black, White
NS2 – 32

Busbar/Front SC32BH Black
NS20M25 & 32

Busbar/Front SC32BHA+ Black

Back Wired SC32BW Black

Front SC63H-D Black, White NS2 – 32*

63 Back SC63P Black ES40, 50 & 63

Busbar/Front SC63BH Black ES63M80

* SCA63NS carrier required
Note: All fuse fittings provided with DIN rail facility except: SC32 & 63BH; SC63P
+ Long stud version

Accessories

Rating List Number

Adaptor carrier for fitting Type NS 32 SCA63NS
fuse links into SC63 fuse holder

Copper links 20/32 SC20/32LINK

63 ESCLINK

Recommended Maximum Cable Sizes

Rating amp H and PH types BW types

20 16mm2 –

32 16mm2 16mm2

63 25mm2 –

20, 32 & 63A
415/550V AC.

Complying fully with
AS2005.29 – 1990,
BS88 : Part 6 : 1988.

SAFECLIP FUSE HOLDERS & ACCESSORI ES
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SAFECLIP Fuse Fitting Dimensions

Front Connected

Back Connected

Rating A B C D E F G H J Kamp

20 & 32 26.5 75.5 54 16 4 2 – – 6 M5

63 30 96 58 24 5 6 8 5 8 M5

Rating A B C D E F G H J K Lamp

32 26.5 75.5 54 16 5 40 29 M6 2 M5 14

63 30 96 53 16 5 51 32 M8 5 M5 17

20A & 32A 63A 20 to 63A 20 to 63A

Panel drilling viewed
from front of panel

20 & 32A; 63A

63A

Panel drilling viewed from front of panel

32A
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SAFECLIP Fuse Fitting Dimensions

Busbar/Front Connected

Back Wired

Rating A B C D E F G H J K L M Namp

32 25 81 47 18 5 1 12 29 6 2 M5 M5 4

32/A* 26.5 75.5 54 16 – 1 40 29 6 2 M6 M5 2

63 30 96 53 20 5 1 12 33 8 6 M6 M5 6

* Long stud version

Panel drilling viewed from front of panel32 & 63 amp

32 amp

SAFECLIP FUSE HOLDERS & ACCESSORI ES
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Modular Fuse Holders

Modular Fuse Holder Holders

Amp List No. Type Fuse Size Fuse Ratings Type

FMC101 1 Pole, Compact

32 FMC101S 1 Pole, Compact + Indication
10 x 38 0.5A - 32A 10G

FMC103 3 Pole

CMS141 1 Pole

50
CMS141S 1 Pole + Indication

14 x 58 2A - 50A 14G
CMS141M 1 Pole + Microswitch

CMS141SM 1 Pole + Indication + Microswitch

CMS221 1 Pole

125
CMS221S 1 Pole + Indication

22 x 58 4A - 125A 22G
CMS221M 1 Pole + Microswitch

CMS221SM 1 Pole + Indication + Microswitch

Indication refers to fuse blown indication (neon globe built into fuseholder).
Microswitch = 3 pin (NC, NO, C) indicates no fuse, holder open, blown fuse (striker fuses only).

Accessories

List No. Type

FMP3 Connector pin for multi-pole FMC type holders

MPOLE14 Multi-pole kit for CMS141 – connects up to 10 poles

MPOLE22 Multi-pole kit for CMS221 – connects up to 10 poles

■ Available in 32A, 50A & 125A ratings.
■ DIN rail mountable.
■ Made from highly temperature resistant polyamide material.
■ Available with integral neon fuse blown indicators.
■ All models (except FMC) are sealable in the closed position.
■ 50A & 125A versions padlockable “open” for maintenance safety.
■ 50A & 125A versions available with a microswitch for remote indication.
■ Conform to IEC269-2.

CMS221

CMS221M

FMC101
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Maximum Fuse Recommended Torque
Rating Ulmp Fuse Current Operating Current (A) Copper Wire  Maxi
UN(V) (kV) Rating IN(A) gG aM gRC UR SIze (mm2) N.m.

0.25 0.25 0.25

0.5

1

2

4

6

8

CMS141 690 8 10 10 10 3.5

12 12 12

16 16 16 2.5

20 20 20 2.5

25 25 20 4

32 32 25 6

40 40 40 30 30 6

50 50 50 38 35 10

1 1

2

4

6

8

10

12

16

CMS221 690 8 20 20 20 4 4

25 25 25 6

32 32 42 10

40 40 40 6

50 50 50 10

63 51 63 16

80 64 60 25

100 100 74 70 35

125 100 35

M
ODULAR FUSE HOLDERS

Technical Features – CMS

FMC101S

CMS141M

CMS221
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Modular Fuse Holders and Fuse Links

A B C D E F

32 Amp 59 78 45 17.5 78 43

50 Amp 76.5 100.5 45 26.5 107 50.5

125 Amp 76.5 103 45 35 126.5 50.5

■ The fuse holders can be fully
rated provided that the fuse link
does not exceed the holders rated
power acceptance:

FMC101 3W power acceptance

CMS141 4.7W power acceptance

CMS221 9.0W power acceptance

■ Maximum cable size for the
fuse holders:

10mm compact holder cable up to 25mm2

14mm holder cable up to 35mm2

22mm holder cable up to 35mm2

■ De-rating for mounting in
close proximity is as follows:

up to 3 poles Derating factor = 1

between 4-6 poles Derating factor = 0.8

between 7-9 poles Derating factor = 0.7

above 10 poles Derating factor = 0.6

Dimensions (mm)

Cross Section of Typical Modular Fuse Base

■ Voltage limits for blown fuse
indicator operation:

Neon just glowing 65vac/60vdc

Neon glowing strong 100vac/100vdc
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Material

Base: Polyamide
Handle: Thermal Polyester
Self extinguishable
Contacts: Silver Plated
Protection Index – IP20
Live parts are inaccessible

1 Base
2 Contact
3 Slide
4 Handle
5 Fuse-link
6 Bolt

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 97 of 3354



18

DIN Fuse Bases & Accessories

DIN FUSE BASES & ACCESSORIES Style Legend OB Open base
FS Fully shrouded IP20
OB2D Open base plus 2 dividers

Spares and Accessories

Size Dividers
Terminal Fuse Base DIN
Shrouds Covers Separators Rail Clip

00 NH00GDIV NH00TS NH00FC NH00DRC

1 NH1GDIV NH1TS NH1FC NH1SEP NH123DRC

2 NH1GDIV NH2TS NH1FC NH1SEP NH123DRC

3 NH3GDIV NH3TS NH3FC NH3SEP NH123DRC

Extractor Handle

Size Rating Amp No of poles Style Type No

1 OB NH00GBASE

00 160
1 FS K-NH00GSHB

3 OB2D K-NH00G3PB2D

3 FS NH003PSHB

1 OB NH1GBASE

1 250
1 FS K-NH1GSHB

3 OB2D K-NH1G3PB2D

3 FS K-NH1G3PSHB

1 OB NH2GBASE

2 400
1 FS K-NH2GSHB

3 OB2D K-NH2G3PB2D

3 FS K-NH2G3PSHB

1 OB NH3GBASE

3 630
1 FS K-NH3GSHB

3 OB2D K-NH3G3PB2D

3 FS K-NH3G3PSHB

4 1250 1 OB NH4BASE

1 Terminal Shields
2 NH Fuse Base
3 Separator
4 Insulating Dividers
5 Fuse Shield
6 DIN Rail Clip (optional)

Complies with
DIN43620
IEC269-2-1
690VAC

1

2

3

5

4

6

 NH-HANDLE Sizes 000 – 4
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NH Base Dimensions
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Dimensions
Size 00

Dimensions
Sizes 1, 2, 3 & 4

A B C D E F G H I J K L M N O P Q R

32 20 117 100 8 2 14 25 145 21,5 8 56 52 85 84 34 1 104

A B C D E F G H I J K L M N O P Q R S

NH1- 60 32 209 176 10,5 30 20,5 25 250 35 M10 81 71 122,5 146 65,5 125,5 191 256,5

NH2- 60 35 225 201 10,5 30 20,5 25 250 35 M10 81 89 122,5 146 65,5 125,5 191 256,5

NH3- 60 40 241 210 10,5 30 20,5 25 270 35 M12 81 103 142,5 146 81,5 141,5 223 304,5

NH4- 80 45 312 262 11 45 – 30 – 45 M16 111 145 – 192 – – – –

G

N

M

L O I

K

J P

R

C

QA

B

F F

EHD

A

B

HDC
G

E

F

LI

K

J

M

N

O

P

Q

R

S
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DIN Disconnects (horizontal)

IEC 947-3     EN 60947     VDE 0660

DIN Fuse Switch-Disconnectors 690V

■ Sizes 00 and 1 can be interlocked and sealed.
■ Single pole versions available.
■ DIN fuse switch-disconnectors for 1250 A and 1600 A available in single pole

and three pole versions for size 4a fuse links (800 – 1600A). Details on request.
■ Type DIND00BB (00/160A)  for direct mounting on 60mm busbar systems.
■ Optimal protection against accidental contact and over reaching.
■ High short-circuit making capacity and rated breaking capacity provided by

semi-independent manual operation of contacts.

Type Rating Poles Connection

DIND003S 160 A 3 STUD

DIND00BB 160 A 3 BUSBAR/STUD

DIND013S 250 A 3 STUD

DIND023S 400 A 3 STUD

DIND033S 630 A 3 STUD

1 Protection against overreaching at the top (GO) prevents
accidental contact with the upper terminal area.

2 Multifunctional front cover.

3 Optional interlocking and sealing facility.

4 Empty space for company logo.

5 Empty space, e.g. for labelling of circuits.

6 Lock slide for test holes.

7 Test holes to contact blades.

8 Disconnector casing with universal connection.

9 Protection against overreaching at the bottom (GU)
prevents accidental contact with the upper terminal area.

10 Divided shrouding with integrated protection
against overreaching.

11 Busbar adapter for 60mm busbar system.

DIN FUSE DISCONNECTS – HORIZONTAL
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Line and Load
Shroud Sets

Cable Clamp Sets

For Disconnector Type Terminal Range
Size Min. - Max. mm

00 CLAMP00 1.5 - 70 *

1 CLAMP1 25 - 150 *

2 CLAMP2 25 - 240 *

* Clamp Terminals for Copper
and Aluminium Conductors

Accessories for DIN Disconnectors Series 9

Busbar Adaptors
For 60mm busbar system. Sizes 1 & 2

Electronic Fuse Monitoring
Device: EMDS42TA1

Size Type

1 BBA01

2 BBA02

Require Clamps

Direct Busbar Mounting
160A Disconnector

Type DIND00BB (00/160A) for direct
mounting on 60mm busbar systems.

To fit: 60mm busbar systems
(centre to centre)

30mm wide busbar

5-10mm thick busbar
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Size Side Type

00
Top GO-LTL00-3

Bottom GU-LTL00-3

1
Top GO-LTL1-3

Bottom GU-LTL1-3

2
Top GO-LTL2-3

Bottom GU-LTL2-3
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Technical Data

NH Fuse Switch-Disconnector Series 9 Size 00 Size 1 Size 2 Size 3

Rated operational current le A 160 250 400 630

Thermal current with solid links A 210 325 520 820

Thermal current with fuse-links A 185 290 460 725

Rated voltage Ue V 690 690 690 690

Rated insulation voltage Ui V 750 750 750 750

Rated frequency Hz 40 – 60

Test voltage kVeff 8

Maximum DIN NH gG fuse link rating A 160 250 400 630

Maximum DIN semiconductor fuse rating                               Call ALSTOM for advice

Insulation group ll to VDE 0110 CTI 400 - 600

Rated making and breaking capacity

    at  ~400V; cos ϕ = 0,35 A 1250 2500 3800 3800

    at  ~500V; cos ϕ = 0,35 A 800 1500 2400 3800

    at  ~690V; cos ϕ = 0,35 A 480 1000 1600 2000

    at  ...220V; L/R    = 15ms A 240 375 600 950

Short-time withstand current 1s kAeff 15 27 32 38

Short-circuit rating with protection by means of fuses kAeff 120 120 120 120

Short-circuit making capacity with solid links (peak value) kÂ 24 36 48 70

Mechanical lifespan (operations) >1000

Permissable ambient temperature °C -25 bis + 55

Climatic proofing DIN 50016 FW24 (23°C/83% - 40°C/92%)
DIN 50017 SFW - 30 cycles

DIN 50018 SFW 0,2 S - 2 cycles

Shock-proof for use on railways according to VDE 0115 2g / 5g

Altitude (without restriction) 3000m

Seismic withstand capability to DIN 40046/8 0,8g / 16 Hz - 35 Hz

Rated heat dissipation of contacts 3x2.3W 3x4.3W 3x9.0W 3x17.3W

DIN FUSE DISCONNECTS – HORIZONTAL
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Type A B C D E F R G L N O S

DIND003 105.5 149 83.5 151 43 25 198 79 120 17 M8 33

DIND013 184 230 113 220 64 43.75 295 114 177 24.5 M10 58

DIND023 210 256 127 244 78.5 69.75 332 128 205 24.5 M10 66

DIND033 254 270 142 244 93.5 80 345 135 219.5 30.5 M10 82

* Dimension C1: 132mm with electronic fuse monitoring device fitted

Dimensions

Fixing Dimensions

Size 00 Size 1 Size 2 Size 3
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DIN Disconnects (vertical)

Strip Fuseaways sizes 1 - 3
for Flush and Surface Mounting
by JEAN MÜLLER 1-pole switchable

DIN Size Rated Current Type Weight kg

1 250 SL1-3x 5,8

2 400 SL2-3x 6,1

3 630 SL3-3x 6,8

3-pole switchable

DIN Size Rated Current Type Weight kg

1 250 SL1-3x3 5,8

2 400 SL2-3x3 6,1

3 630 SL3-3x3 7,5

Specials available on request (sizes 00/160A - 4/1250A & 1800A size 3 isolators, pictured)

Connection possibilities

Screw Connection               Standard design               Size1: M10               Size 2 and 3: M12

New Delta Contact

■ 4 separately spring loaded contact lines for
low contact resistances.

■ 50% greater surface area for low contact
temperatures.

■ Optimum arc control while switching loads.
■ Connection to short circuit (50kA) possible without

switching aids.
■ High dynamic strength during switching operations.

Special strip features

■ Suitable for busbar mounting with 185mm spacing between busbar centres.
■ Cable connection at the top or bottom can be achieved by simply turning

the base moulding of the contacts upside down, while the panel aperture
remains unchanged.

■ Removable fuse carrier allows easy mounting.
■ Equal mounting conditions allow combination with size 00 strip fuseaways.
■ Complete protection against electric shock in on- and off-position in

accordance with German accident prevention legislation (VBG4).
■ Connection of conductors by means of cable lugs or direct connecting terminals.
■ The hinged cover holding the fuse-link is “parked” in the off-position – this means

visible disconnection.
■ Latch-in elements for fixing to the panel.
■ All 3 phases of the 3-pole switchable strip fusaways are switched simultaneously.
■ Hinged cover of 3-pole switchable version can be barred and locked.

NH Load-disconnect strip fuseaways DIN sizes 1 – 3 for flush and surface mounting.

DIN FUSE DISCONNECTS – VERTICAL
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DIN Disconnects (vertical) Dimensions

Dimensions

Accessories

Size 1 Size 2 Size 3

Hinged cover for test purposes
MS-SL1 MS-SL2 MS-SL3Suitable for insertion of K-series metering fuses

Hinged cover for earthing purposes1 E-SL123

Hinged cover for piggy-back fuse-links HP-SL123 (suitable for sizes 1, 2 and 3)

Extended shroud in the connection area HA-SL123

1 only for SL1, 2 and 3x3

18
5

195

Sliding
DistanceRest Position: ~335

Operating position ~467

SL... -3x3/...
3-pol. switching

195

303

52

154

24

66
2

14
x3

2
14

50

30

8.
5x

16
14

10
0

18
5

18
5

15
0

99.5

SL... -3x/...
1-pol. switching

DI
N 

FU
SE

 D
IS

CO
NN

EC
TS

 –
 V

ER
TI

CA
L

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 105 of 3354



26

Technical Data

NH Load-disconnect Strip Fuseaways for Flush and Surface Mounting DIN Size 1 Size 2 Size 3

Rated current A 250 400 630

Uninterrupted A 325 520 820

Uninterrupted current with solid links A 290 460 725

Rated voltage -V 660 660 660

Rated frequency Hz 40 - 60

Test voltage V 2500

Insulation class to VDE 0110
C

which corresponds to degree 3 contamination
in accordance with VDE 0109

Rated making - and breaking capacity to VDE 0660 Part 107

at 400V; cos = 0,35 A 2500 3800 3800

at 500V; cos = 0,35 A 1500 2400 3200

at 690V; cos = 0,35 A 1000 1600 2000

at —220V; L/R = 15ms 375 600 950

Rated short-time with withstand current 1 sec. kA 20 22 25

Short-circuit protection by fuses (current-carrying capacity) kA 120 120 120

Rated conditional short-circuit current with protection by fuses kA 50 50 50

Rated conditional short-circuit current with solid links and protection
kA 36 48 70by fuses (peak value) 500 V; lp = 120 kA

Rated short-circuit making capacity with NH fuse-links kA 105 105 105

Heat dissipation of main current path W 23 49 110

Mechanical lifespan (operations) >1000

Permissable ambient temperature °C -25 to + 55

Climatic proofing DIN 50016 FW* 24 (23°C/83% – 40°C/92%)
DIN 50017 SFW** 30 cycles

DIN 50018 SFW 0.25; 2 cycles

Shockproof for railway systems to VDE 0115 2g / 5g

Altitude above sea level (without restriction) 3000m

Resistant to earthquakes in accordance with DIN 40046/8 0.8g / 16 Hz - 35 Hz

Tested to VDE 0660 Part 107,  VDE 0636 Part 21

* Damp alternating atmosphere          ** Damp heat alternating atmosphere

DIN Disconnects (vertical)

DIN FUSE DISCONNECTS – VERTICAL
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Series 7 Insulated House Service Cutouts

General Features

■ Thermoplastic moulding giving improved mechanical strength and durability.
■ Easy fuse replacement – fuse link self locating in fuse clip.
■ High pressure point contacts – wiping action ensures low resistance with silver

plated base contacts.
■ Carrier assembled by means of captive screw.
■ Base moulding in one-piece, increased mechanical strength – eliminates tracking.
■ All phase terminals shrouded by fixed shield which is part of moulding.
■ Plain brass terminals with silver plated contact surface for dependable operation.
■ Tin plated fuse clips.
■ Suitable for cable conductors 2.5 sq.mm to 50 sq.mm.
■ Anti-intrusion plate with double hole sealing facility, 100% tamperproof,

allows base to be sealed independently of the handle.
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Series 7

Type No. Rating Amps Fuse Link

S71002AFWS 100 Type 2a,  RHF30-100

Front Wire Fittings S71002BFW 100 Type 2b,  RHLF60-100

S71002BFWAI 100 Type 2b,  RHLF60-100

S71002ABWS 100 Type 2a,  RHF30-100

Back Wire Fittings S71002BBW 100 Type 2b,  RHLF60-100

S71002BBWAI 100 Type 2b,  RHLF60-100

AI suffix = fitting fitted with anti-intrusion plate

Dimensions

Front Wire & Back Wire

Type Numbers

SERIES 7 FUSE HOLDERS

Base

■ Cable entry holes (backwire)

Single Hole Fixing

(1 x 6.35mm diameter hole)

Rear View

83mm

88mm

88mm

42mm

66mm

47mm
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RSL63

Features and Benefits

■ Fully Shrouded – Ensures complete personnel safety against live metal contact.
■ Insulated Terminal Shrouds – Are fitted to front connected fuse bases to

provide increased protection at the cable entry point.
■ Insulated Base Contacts Shrouds – Enables an outgoing circuit to be cabled

with complete safety to personnel and with continuity of supply to other circuits.
■ Large Contact Area – Solid brass contacts ensure lasting contact pressure.
■ Patented Non-twist Cable Clamping Screws – Ensures cable strands are

firmly clamped into position without damaging the cable strands.

Selection Table

TYPE CONNECTION VOLTAGE AC VOLTAGE DC ASSOCIATED T-C HRC FUSE LINK

RSL63H Front 1200 750

RSL 63PH Front/Rear Stud 1200 750
TAC 2, 4, 6, 10, 15, 20, 25 & 30

RSL 63P Rear Stud 1200 750
TSC 35, 50 & 63

Applications

Short circuit and overload protection when used with T-C HRC fuse links.
■ 1000VAC heating and lighting circuits (mining).
■ Capacitor circuits.
■ A.C. and D.C. motor circuits.
■ Cable overload protection. T-C fuses with minimum fusing currents of

1.5-1-6In will protect cables (PVC insulated copper) when the fuse fitted is
equal to or less than the cable rating.

■ Short circuit cable protection offered to PVC insulated copper cables
i.e. I2t=K2S2, where I = current which causes fuse to operate in 5 seconds,
t = 5 seconds, K = 115, S = conductor cross sectional area in mm2.
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Dimensions

RSL FUSE HOLDERS
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Fuse Link Selection Chart

20 ●

32 ●

63 H ●

20 ●

32 ● E

63 ● ●

100 A A ● F G G

200 ● ● ●

400 B B B B ● ●

32 ●

63 ● ●

100 ● ● ●

160 A A ● ●

100 C C ● ●

200 C C ● ● ●

400 B B B B ● ●

630 B B B B ● ● ●

800 B B B B ● ● ● ●
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Type Number Prefix Letters & Current Range

J

K L

“G” – Use GSB-2 Adaptor
“H” – Use SCA63 Carrier
“J” – Except TIS63M80-63M100
“K” – Except OS100M125
“L” – Max Assisted Start Motor = 45kW

“A” – Use AA Adaptor
“B” – Use BA Adaptor
“C” – Use CA Adaptor
“E” – Use GSA-1 Adaptor
“F” – Use GSA-2 Adaptor
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INDUSTRIAL PRODUCTS
25 Princes Road   Regents Park   NSW   2143

Tel: 1300 556 601   Fax: 1300 550 187   www.ip.alstom.com.au
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Heyco Products, Inc. “ T h e  F i r s t  N a m e  i n  W i r e  P r o t e c t i o n ”

6-19 1-800-526-4182 • 732-286-1800 (NJ) • FAX: 732-244-8843 • Web site: www.heyco.com

MOUNTING PANEL THICKNESS PART NO. DESCRIPTION PART DIMENSIONS
HOLE Minimum Maximum A B C D

DIAMETER   Black  White Length Head Head Base
Height   Diameter Diameter

in. mm. in.   mm. in.  mm. in. mm. in. mm. in. mm. in. mm.
.039 1,0 .079 2,0 9020 9021 PR 106-039 .126 3,2

.106 2,7
.082 2,1 .118 3,0 9022 9023 PR 106-082 .165 4,2

.055 1,4 .197 5,0 .102 2,6
.106 2,7 .141 3,6 9024 9025 PR 106-106 .189 4,8
.134 3,4 .169 4,3 9026 9027 PR 106-134 .217 5,5
.039 1,0 .079 2,0 9028 9029 PR 122-039 .138 3,5
.079 2,0 .118 3,0 9030 9031 PR 122-079 .177 4,5

.122 3,1 .118 3,0 .157 4,0 9032 9033 PR 122-118 .217 5,5 .063 1,6 .252 6,4 .118 3,0
.157 4,0 .197 5,0 9034 9035 PR 122-157 .256 6,5
.217 5,5 .256 6,5 9038 9039 PR 122-217 .315 8,0
.086 2,2 .122 3,1 9046 9047 PR 142-086 .177 4,5

.142 3,6
.106 2,7 .142 3,6 9048 9049 PR 142-106 .197 5,0

.063 1,6 .252 6,4 .138 4,0
.126 3,2 .161 4,1 9050 9051 PR 142-126 .217 5,5
.185 4,7 .220 5,6 9054 9055 PR 142-185 .276 7,0
.098 2,5 .138 3,5 9058 9059 PR 161-098 .197 5,0
.138 3,5 .177 4,5 9060 9061 PR 161-138 .236 6,0

.161 4,1 .177 4,5 .217 5,5 9062 9063 PR 161-177 .276 7,0 .071 1,8 .315 8,0 .157 4,0
.217 5,5 .256 6,5 9064 9065 PR 161-217 .315 8,0
.295 7,5 .335 8,5 9068 9069 PR 161-295 .394 10,0
.059 1,5 .098 2,5 9070 9071 PR 201-059 .177 4,5
.098 2,5 .138 3,5 9072 9073 PR 201-098 .217 5,5
.138 3,5 .177 4,5 9074 9075 PR 201-138 .256 6,5

.201 5,1 .177 4,5 .217 5,5 9076 9077 PR 201-177 .295 7,5 .087 2,2 .354 9,0 .197 5,0
.217 5,5 .256 6,5 9078 9079 PR 201-217 .335 8,5
.256 6,5 .295 7,5 9080 9081 PR 201-256 .374 9,5
.295 7,5 .335 8,5 9082 9083 PR 201-295 .413 10,5

Standard color black or white.

Heyco® Nylon Push Rivets
• 6/6 Nylon with a 94V-2 

flammability rating; temperature 
index 257°F (105°C).

• Snaps into mounting holes with 
fingertip pressure–no tools required.

• Rivet legs expand to securely lock 
components into place.

• Pull head up to release and 
disassemble.

MOUNTING PANEL THICKNESS PART DESCRIPTION HEAD PART DIMENSIONS
HOLE Minimum Maximum NO. STYLE A B C D

DIAMETER   Black Length Head Head Base
Height   Diameter Diameter

in.   mm. in.  mm. in.  mm. in. mm. in. mm. in. mm. in. mm.
.122 3,1 .118 3,0 .157 4,0 2576 DR 122-118 Binder .217 5,5 .079 2,0 .220 5,6 .118 3,0
.161 4,1 .079 2,0 .118 3,0 2578 DR 161-079 Round .177 4,5 .118 3,0 .315 8,0 .157 4,0

.079 2,0 .118 3,0 2580 DR 201-079 Truss .197 5,0

.118 3,0 .157 4,0 2582 DR 201-118 Binder .236 6,0
.201 5,1 .157 4,0 .197 5,0 2584 DR 201-157 Binder .276 7,0 .110 2,8 .374 9,5 .197 5,0

.197 5,0 .236 6,0 2586 DR 201-197 Binder .315 8,0

.236 6,0 .276 7,0 2588 DR 201-236 Binder .354 9,0

Standard color black.

Heyco® Nylon Drive Rivets
• 6/6 Nylon with a 94V-2 

flammability rating; temperature 
index 257°F (105°C).

• Upon installation, the drive pin 
expands the rivet legs to lock 
components permanently and 
securely into place.

• Installation can be made “blind” 
from one side of the assembly.

• Resists vibration and corrosion.
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technical standard

technical note Mechanical components
Washers

Serrated conical spring washers
CS type

French key words rondelle, élément de fixation

Document for internal use, but may be distributed externally for technical or
commercial reasons.

author : JP. Caffarel

Reproduction forbidden
Schneider Electric Industries SA

FT30 913(E) ind. AC
January 2000

1/4
Caution - Printed copy only for consultation : please check the release index before use.

Purpose This note provides technical data and dimensions for serrated
conical spring washers made of carbon steel and stainless steel. It
defines Schneider’s requirements for CS type washers.

Experts to consult Standardization and Technical Coordination

Modifications In comparaison with previous version:
- modified tableau 2: added hardness for stainless steel,
- modified table 4: added (d14).
This note cancels and replaces:
- FI-38 877 (Telemecanique standard, SMÉ)

Content 1. Scope and purpose ....................................................................2
2. Standards ...................................................................................2
3. Description .................................................................................2
4. Dimensions and tolerances ........................................................2
5. Properties ...................................................................................2
6. Coating .......................................................................................4
7. Packaging and packing ..............................................................4
8. Delivery inspection and compliance ...........................................4
9. Identification of the supply..........................................................4
10. Supplying..................................................................................4
11. Reference.................................................................................4
12. Appendix: consultation of databases........................................4

12.1. Schneider Electric Database ...................................................... 4
12.2. Former databases....................................................................... 4
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FT30 913(E) ind. AC
2/4

Serrated conical spring washers
CS type

Caution - Printed copy only for consultation : please check the release index before use.

1. Scope and purpose

The present technical note is based on the NF E 25-511
standard. It provides data (mechanical, dimensional, etc.)
for serrated conical spring washers (symbol: CS).
This type of washer:
- ensures an optimal distribution of force on the piece that is

to be tightened (provided that it is placed flat when being
mounted),

- prevents the unscrewing of the screw or nut,
- allows, thanks to its resilient reaction, compressions in the

material to be eliminated with a minimum of loss under
tension.

Carbon steel washers are used with grade A, quality
class 6.8 and 8.8 machine screws and with nuts from
corresponding classes.
So as to obtain good resistance to corrosion, stainless steel
assembly elements that include a CS washer must be of the
same grade.

2. Standards
Table 1

Symbol France International

CS NF E 25-511 -

3. Description

Example of a serrated conical spring washer, type CS,
made of carbon steel, for M6 screws, with an external
diameter of 14, a thickness of 1.3, zinc plated, bichromated.
- washer CS, 6 x 14 x 1.3, steel, ZNC.

4. Dimensions and tolerances

Dimensions and tolerances are given in table 4.

5. Properties

Technical data (mechanical, tolerances, etc.) are given in
tables 2 and 3.

Table 2
Technical Data Materials

Carbon steel Stainless steel Non-ferrous metals

Mechanical data hardness 420 ≤ HV ≤510 or
42 ≤ HRC ≤50

270 ≤ HV ≤ 335 (3)

grade (2) C60 as in EN 10083 X5CrNi18-10(1.4301)
X5CrNiMo17-12-2(1.4401)
X6CrNiMoTi17-12-2 (1.4571)
As in  EN 10088

Tolerances Refer to table 4

Inspections (1) FT30 860 (3) (3)

Finish Coating ZnC (4) (3) (3)

Aspect Washers are delivered free calamine and burrs.
(1)  Testing programmes (approval and acceptance) are given in technical sheet FT30 860.
(2)  Carbon steel: former designation : XC60

Stainless steel : former designations Z6CN18-09, Z6CNDT17-12.
(3)  When choosing material other than carbon steel, an exact definition, possible treatment and desired data, must be provided. This

information must be included in the specifications or be specified when ordering and with agreement from the supplier.
(4)  Two treatment procedures have been approved: see paragraph 6: Coating

- mechanical zinc plating: Zn12M, type 2 (yellow) according to NF A 91-203,
- zinc electroplating: Zn8C.

Resistance to salt spray: 200 H.
In the case of electroplating, the effectiveness of the degassing operation is verified during the entrance inspection by a deferred breaking
test as in NF E 25-511, testing data is given in table 3.

Table 3: Testing data

Screw
diameter

d2
nominal

s
nom.

Test
load

Deflection
after

testing
min. (1)

Tightening
torque

Screw
diameter

d2
nominal

s
nom.

Test
load

Deflection
after

testing
min. (1)

Tightening
torque

mm mm mm N mm Nm mm mm mm N mm Nm

3

4

5

6

6
8

10
8

10
14
10
12
16
12
14
18

0.5
0.6
0.6
0.8
0.9
1.0
1.0
1.1
1.2
1.2
1.3
1.4

2 400
2 400
2 400
4 200
4 200
4 200
6 800
6 800
6 800
9 500
9 500
9 500

0.10
0.15
0.25
0.12
0.15
0.30
0.15
0.20
0.35
0.20
0.25
0.40

1.3
1.3
1.3
3.1
3.1
3.1
6.2
6.2
6.2
10.6
10.6
10.6

8

10

12

16
20

16
18
22
20
22
27
24
27
32
32
40

1.4
1.4
1.6
1.6
1.6
1.8
1.8
1.8
2.0
2.8
3.2

17 500
17 500
17 500
27 500
27 500
27 500
40 000
40 000
40 000
75 000
100 000

0.25
0.35
0.50
0.35
0.45
0.70
0.40
0.60
0.90
0.65
0.70

26
26
26
51
51
51
88
88
88

215
410

(1) The deflection is conventionally equal to the difference between the height h and the real thickness s of the washer.
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Serrated conical spring washers
CS type

FT30 913(E) ind. AC
3/4

Caution - Printed copy only for consultation : please check the release index before use.

nn Dimensions and tolerances

- Table of dimensions and tolerances

Table 4

Screw nominal
diameter

d1
IT 14

d2
js 15
(1)

s h
before first
tightening

b
2 IT 12
(2)

Number
of striae

d3

(3)

d4

min. max. nom. tol. nom. tol. min. max. min. min. min. max.

mm mm mm mm mm mm mm mm mm mm mm mm mm

3 3.1 3.35 6 ± 0.24 0.5 ± 0.03 0.70 0.90 0.24 28 5.5 3.6 4.1

8 ± 0.29 0.6 ± 0.03 0.80 1.00 0.30 28 5.5 3.6 4.1

10 ± 0.29 0.6 ± 0.03 0.95 1.20 0.30 28 5.5 3.6 4.1

4 4.1 4.40 8 ± 0.29 0.8 ± 0.03 1.00 1.20 0.30 32 7 4.7 5.2

10 ± 0.29 0.9 ± 0.04 1.15 1.40 0.30 32 7 4.7 5.2

14 ± 0.35 1.0 ± 0.04 1.40 1.80 0.36 32 7 4.7 5.2

5 5.1 5.40 10 ± 0.29 1.0 ± 0.04 1.25 1.50 0.30 36 8 5.7 6.2

12 ± 0.35 1.1 ± 0.04 1.45 1.80 0.36 36 8 5.7 6.2

16 ± 0.35 1.2 ± 0.04 1.70 2.10 0.36 36 8 5.7 6.2

6 6.1 6.40 12 ± 0.35 1.2 ± 0.04 1.55 1.85 0.36 45 10 6.8 7.4

14 ± 0.35 1.3 ± 0.04 1.75 2.10 0.36 45 10 6.8 7.4

18 ± 0.35 1.4 ± 0.04 2.10 2.50 0.36 45 10 6.8 7.4

8 8.2 8.56 16 ± 0.35 1.4 ± 0.04 1.80 2.20 0.36 45 13 9.2 9.8

18 ± 0.35 1.4 ± 0.04 1.90 2.35 0.36 45 13 9.2 9.8

22 ± 0.42 1.6 ± 0.05 2.20 2.70 0.42 45 13 9.2 9.8

10 10.2 10.56 20 ± 0.42 1.6 ± 0.05 2.10 2.60 0.42 45 16 11.2 11.9

22 ± 0.42 1.6 ± 0.05 2.25 2.75 0.42 45 16 11.2 11.9

27 ± 0.42 1.8 ± 0.05 2.60 3.10 0.42 45 16 11.2 11.9

12 12.4 12.83 24 ± 0.42 1.8 ± 0.05 2.40 2.90 0.42 45 18 13.7 14.4

27 ± 0.42 1.8 ± 0.05 2.60 3.10 0.42 45 18 13.7 14.4

32 ± 0.50 2.0 ± 0.05 3.10 3.60 0.50 45 18 13.7 14.4

(14) (4) 14.4 14.83 30 ± 0.42 2,4 ±0.06 3.2 3.7 0.42 45 21 15.7 16.4

16 16.4 16.83 32 ± 0.50 2.8 ± 0.06 3.60 4.10 0.50 60 24 17.7 18.4

20 20.5 21.02 40 ± 0.50 3.2 ± 0.06 4.30 4.90 0.50 60 30 23.1 22.8

(1)  Preferential diameters d2 are given in bold.
(2)  Tolerance b refers to dimension d2.
(3)  d3 min. was chosen equal to dw max. of machine screws with hexagon head caps, i.e. width across flats s max.
(4)  Do not used the 14 mm diameter.
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FT30 913(E) ind. AC
4/4

Serrated conical spring washers
CS type

Caution - Printed copy only for consultation : please check the release index before use.

6. Coating

Washers that were mechanically coated should not present
any amalgams of zinc in the striae; the latter should be
adequately marked to conserve their functional role
(thickness: 10 to 20 microns).
It is normal that they appear to be rougher and not as
glossy in comparison to electrolytically coated ones.

7. Packaging and packing

Packaging data (number, weight, etc.) are given in a
specification sheet.
Each container only contains items with the same
description and from the same manufacturing batch.

8. Delivery inspection and compliance

Each delivery is inspected according to the conditions of the
inspection specification FT30 860.

9. Identification of the supply

A label on the package identifies its contents and must at
least include the following elements:
- manufacturer identification,
- the item’s complete description,
- the manufacturing batch number,
- the number of parts.

10. Supplying

List of elements to be specified when ordering:
- quantity of parts,
- the term “washer”,
- the term “serrated conical” or the CS symbol,
- screw nominal diameter (mm),
- outside diameter (mm),
- thickness (mm),
- material,
- coating, if any,
- packaging.

Example:

10 000 washers, CS 12 x 27 x 1.8, steel, Zn8C, as in
FT30 913 and any specific documents that exist,
packaging, etc.

11. Reference

- NF E 25-511 - 1984: Serrated conical spring washers.
Symbol CS.

12. Appendix: consultation of databases

12.1. Schneider Electric Database

(ConStanSe and ConStanSe.Net)

- type of component: washer
- description or term: ROND CS

12.2. Former databases

- Ramses Oracle (Telemecanique)
Technological lines 222304, 222305, 222306, 222307.
- Oasis (Merlin Gerin)
Specifications 212342, 212346.
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Papillon  POWDER COATINGS 

Papillon Powder Manufacturers Sdn. Bhd. (179101K) 
Lot 11A, Jalan 23/5, Section 23, Kawasan MIEL, 40000 Shah Alam, Selangor Darul Ehsan, Malaysia. 

Telephone: +603-5548 6188   Fax: +603-542 6122    e-mail: sales@papillon.com.my 
“An ISO Certified Company” 

                           PPM/KE/24K1/Page 1of 2 
 

POLYESTER EPOXY 
HB65039 – THORN WHITE 

 
SPECIFICATION AND TECHNICAL DATA SHEET 
 
 
PRODUCT DESCRIPTION 
 
Polyester Epoxy powder coatings are hybrid thermosetting powders.  They are fast curing 
whilst retaining good flow and gloss properties combined with good adhesion to a variety of 
substrates.  They are not suitable for exterior use where the coated articles are exposed to 
continuous sunlight.   
 
TYPICAL APPLICATION 
 
Polyester Epoxy powder coat products find use in interior applications such as office 
furniture, steel cabinets, household furniture, shelving and articles where exposure to sunlight 
is minimal. 
 
POWDER APPLICATION 
 
SUBSTRATE 
 
Suitable for a wide range of substrates including steel, aluminium and zinc coated steel. 
 
PRETREATMENT 
 
To maximize film properties like adhesion, corrosion resistance and impact resistance, the 
substrates must be properly cleaned and surface conversion. 
 
APPLICATION 
 
Papillon’s Polyester epoxy powder can be formulated for use with corona or tribo charge 
spray equipment. 
 
FILM THICKNESS 
 
The recommended film thickness in the range of 60-80 microns. 
 
STOVING SCHEDULE 
 
 

Metal Temperature Time 

180 0C 10 minutes 
 
 
 
 
 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 120 of 3354



Papillon  POWDER COATINGS 

Papillon Powder Manufacturers Sdn. Bhd. (179101K) 
Lot 11A, Jalan 23/5, Section 23, Kawasan MIEL, 40000 Shah Alam, Selangor Darul Ehsan, Malaysia. 

Telephone: +603-5548 6188   Fax: +603-542 6122    e-mail: sales@papillon.com.my 
“An ISO Certified Company” 

                           PPM/KE/24K1/Page 2of 2 
 

 
PHYSICAL CHARACTERISTIC 
 
Specific Gravity  : 1.70 ± 0.05 
Theoretical Coverage  : 9 - 10 m2/kg at 60 micron        
     Depending on specific gravity, metal profile and production 

size (assuming 100% utilisation) 
Softening Point   : 60-800C 
Melting Point   : 85-1000C 
 
SUPPLY AND STORAGE 
 
Package   : 20kg in plastic lined carton. 
Storage    : Store in a dry area at temperature below 250C. 
Shelf Life   : 12 months if stored in above condition. 
 
FILM CHARACTERISTIC 
 
Application   : Electrostatic Spray 
Substrate   : Cold rolled steel (0.8mm x 50 x 150)  
     + Zinc - Phosphate 
Baking Schedule  : 180 0C for 10 mins (metal temp.) 
Film Thickness   : 60  ~ 80 µm 
 

No Item Testing Method Specification 

1 Appearance Compared with standard Pass 

2 Colour Compared with standard Pass 

 
3 

 
Gloss 

 
600 Specular Gloss 
(JIS K5600 4.7) 

 
> 90 

 
4 

 
Hardness 
 

 
Pencil (Mitsubishi UNI) 
(JIS K5600 5.4) 

 
H Min 

 
5 

 
Adhesion 

 
Cross Hatch 
(JIS K5600 5.6) 
(1mm square, 100 pieces) 

 
100/100 

 
6 

 
Impact 

 
DuPont Impact Tester 
(JIS K5600 5.3) 
(1/2" Ø, 500g) 

 
50cm min. 

 
7 

 
Flexibility 

 
Erichsen Cupping Tester 
(JIS K5600 5.2) 

 
7mm min. 

All the information given in this data sheet is the result of our research work and experience. It is given in good 
faith and with every belief in its accuracy but cannot be considered as a formal warranty. This technical data is 
subject to change without notice. 
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As PPG has no direct control over application, o warranty, express or implied, is given for products improperly used. 

 
 

PPG Coatings (M) Sdn Bhd (491916-T) 
Jalan 205, P O Box 388, 46700 Petaling Jaya, Selangor Darul Ehsan, Malaysia 

Tel: (603) 77877888  Fax: (603)77816410 
 
 

TECHNICAL INFORMATION SHEET 
 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

No. Property Test Method Value 
 

1 
 
Colour 

 
Visual Check 

 
No restrictions 

 
2 

 
Gloss 

 
ASTM D-523-94 

 
25-90 

 
3 

 
Conical Mandrel 

 
ASTM D-522-93 

 
3mm  
No cracking 

 
4 

 
Adhesion 

 
ASTM D-3359-95 

 
100/100 

 
5 

 
Hardness 

 
ASTM D-3363-92 

 
H-2H 

 
6 

 
Salt Spray Resistance 

 
ASTM-B-117 

 
1000 hrs – Pass 
<1/8” Scribe Creep 
No Blisters 

 
7 

 
Humidity Resistance 

 
ASTM D-2247-94 

 
1000 hrs – Pass 
<1/16” Scribe Creep 
No Blisters 

 
8 

 
Impact resistance 

 
ASTM D-2794-93 

 
120lbin – direct 
120lbin – reverse 

 
Film properties were determined using 60-80 microns powder film over 0.5mm iron phosphated cold rolled 
steel test panels 

Type Electrostatic Spray 
 
Curing (metal temp) 

 
200 deg C @ 10 min 

 
Shelf life  

 
27 deg C – 6 months 

APPLICATION DATA 

 

 

ENVIROCRON PCTM 

POLYESTER TGIC 

TECHNICAL PROPERTIES 

HIGHLIGHTS 

 
     PPG’s Enviracryl® and 
Envirocron ® powder coatings 
are aesthetically pleasing, 
produce a durable uniform 
finish and can be custom 
formulated with finishes from 
high gloss to low gloss, and in a 
variety of textures.  
 
     PPG’s “World Class” 
Polyester Powder Coatings 
provide a combination of good 
physical and chemical 
resistance properties. This 
extensive line of Polyester 
Powders is antiseptically 
manufactured to meet the 
increasing requirement 
demands of the Architectural 
and industrial markets. These 
sophisticated Polyester are the 
solution to your smoothness, 
low-bake, durability and 
physical property requirements. 
An unsurpassed application 
development program enables 
consistently friendly use on a 
variety of substrates. 
 
 

PRODUCT FEATURES 

 

 This product contains no 
heavy metals 

 Available in a wide range 
of colours and glosses 

 Low cure capabilities 
possible 

 Good chemical resistance 
 VOC’s are essentially zero 
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3.1.5 Kraus & Naimer 
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Catalog 100                02/2015

Control and Load Switches for higher Capacities

CAD, CA and C type up to 315 A
L type up to 2400 A
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Kraus & Naimer
The development of the Blue Line rotary switch, contactor and motor 

starter product ranges is based on more than hundred years 

experience by Kraus & Naimer in the design and manufacture of

electrical switchgear. Kraus & Naimer pioneered the  introduction of 

the cam operated rotary switch and continues to be recognized as 

the world leader in that product field.

BLUE LINE
Blue Line products are protected by numerous patents through-

out the industrial world. They are built to national and international 

standards and designed to withstand adverse temperatures and 

climates.

Blue Line products are accepted and universally recognized for their 

quality and workmanship. They are supported by a worldwide sales 

and service organization.

The Kraus & Naimer Registered Trademark

WORLDWIDE SYMBOL
FOR QUALITY SWITCHGEAR
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Disconnectors and Main Switches acc. to IEC 60947-3 see Catalog 500
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4

Construction Data

The load switches of the C, CA and CAD-series offer a solution for most 
cam switch applications. Different contact designs, contact materials and 
terminals allow for their use as control switches, instrumentation switches 
and motor control switches, as well as in electronic circuitry and in 
aggressive environments according to IEC 60947-3 and 
VDE 0660 part 107.

The stage is the basis for all switches and can be supplied with a maxi-
mum of 2 contacts. The terminals are accessible from the side. CA and 
CAD switches are supplied with open terminals to facilitate wiring and 
are protected against accidental finger contact according to EN 50274, 
VDE 0660 part 514 and BGV A3. Switches up to type CA25B are 
supplied with captive screws with clamping plates. The switch types 
CA40-CA63 are supplied with box terminals. Captive plus-minus terminal 
screws and integrated screwdriver guides facilitate wiring.

If a positive manual operation or a higher DC rating is required, many of 
these switches can be fitted with a snap action latching mechanism - 
suffix „S“ - to the switch type.

The cam-operated switches of the L-series are continuous current rated 
for off-load switching. They may be used to switch resistive or low induc-
tive loads.

Special Contact Systems

CA4/CA4-1 CAD4-1/CAD11/CAD12

High contact reliability by multiple 
cross-point contacts, electronic 
compatible, CA4 with 1 µ and 
CA4-1 with 35 µ gold plating.

High contact reliability by H-bridge design 
with “cross-wire“ contacts. The contact 
system with gold-plated contacts (CAD12 
with silver contact) allows for low voltages, 
electronic compatible.

Type

CA4, CA4-1, CAD4-1
CA10-CA25
CA10S-CA25S
CAD11, CAD12
CA10B-CA25B
C26, C32, C42
C26S, C32S, C42S
CA40, CA50, CA63
C43, C80, C125, C200-4
C315
L350, L351, L630, L631
L1000, L1001, L1250, L1051
L400, L600, L800,
L1200, L1600, L2000

S00
S0
S0
S0
S1
S1
S1
S1
S2
S3
S2

S3

 9
 12
on request
 12
 12
 12
on request
 12
 12
 12
 12

 12

30°, 45°, 60°, 90°
30°, 45°, 60°, 90°

 60°, 90° 
30°, 45°, 60°, 90°
30°, 45°, 60°, 90°

20°, 30°, 45°, 60°, 90°
 60° 

30°, 45°, 60°, 90°
20°, 30°, 45°, 60°, 90°
20°, 30°, 45°, 60°, 90°

30°, 45°, 60°, 90°

30°, 45°, 60°, 90°

Size Possible Switching 
Angles

Max. No. of 
Stages

Above illustrates the standard terminal 
positions.

L Switches

C Switches

CA and CAD Switches (CA4-CA25B)

CA Switches (CA40-CA63)

Latching mechanism determines
the switch positon 20, 30, 45, 60, 90 Degree

Four-hole mounting . . . . . . . . . . . . . . . E
or single -hole mounting 22 mm dia . . . FT
or base mount . . . . . . . . . . . . . . . . . . . .VE
or DIN rail mounting . . . . . . . . . . . . . .VE1

Stages
Up to 12

Face Plate

Handle

Frame

Shaft

< 
ba

ck
 to

 ta
bl

e 
of

 c
on

te
nt

s 
>
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5

 Nominal Ratings

1Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems 
on request. 2Ambient temperature 35 °C max. 3Additional switch functions on request.

S00

S0

S1

S2

S3

 Insulation 
 Voltage1

 Ui
 V

 440
 440
 440
 

 690
 690
 690
 690
 600
 600
 
 690
 690
 690
 690
 690
 690
 690
 690
 690
 690

 690
 690
 690
 690
 690
 690
 690
 690
 690
 690
 690
 690

 690
 1000
 690
 690
 690
 690
 690
 690

 Thermal
 Current
 Iu/Ith
 A

 10
 10
   5
 

 20
 20
 25
 32
 6
 6
 
 20
 20
 25
 32
 32
 50
 63
 40
 50
 63

 63
 115
 150
 200
 350
 350
 6302

 6302

 10002

 10002

 12502

 12502

 315
 315
 500
 8002

 11002

 14502

 19002

 24002

Motor Rating
3 x 380 V-440 V
AC-23 AC-3 

kW kW
3  2,2
3  2,2
-  -
  

7,5  5,5
7,5  5,5
11  7,5
15  11
-  -
-  -

7,5  5,5
7,5  5,5
11  7,5
15  11
15  11
22  15
30  18,5
18,5 15
22  18,5
30  18,5

30  18,5
45  30
75  37
75  37
90  37
90  37
90  37
90  37
90  37
90  37
90  37
90  37

132 55
132 55
132 55
132 55
132 55
132 55
132 55
132 55

Switch Size Type

CA4
CA4-1
CAD4-1

CA10
CA11
CA20
CA25
CAD11
CAD12

CA10B
CA11B
CA20B
CA25B
C26
C32
C42
CA40
CA50
CA63

C43
C80
C125
C200-4
L350
L351
L630
L631
L1000
L1001
L1250
L1251

C315
C3163

L400
L600
L800
L1200
L1600
L2000

According to IEC 60947-3/VDE 0660 part 107

For further technical details, refer to pages 44-47.
To furnish with gold contacts and quick connects see page 6.
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6

1Technical data on request.   2Additional length for switches with B, C, S, amendments refer page 54.

How to order
Disconnectors and Main Switches according to IEC 60947-3 see Catalog 500

Three types of data (shown below) are required for ordering Blue Line cam-operated switches. Code numbers for ordering are 
shown in this catalog.

1. Type of Switch

The type of switch required may be 
easily selected by referring to the table 
on page 5 which shows the thermal 
current, power rating and dimensions 
of each switch. For further technical 
details, refer to pages 44-47. Variations 
of contacts and terminals are shown 
below.

2. Switch Function

The code numbers for standard switches 
shown on pages 8-32 indicate the switch 
function, face plate, handle and any 
optional extras.

Additional coding to modify type and 
color of handle and face plate is explai-
ned below.

3. Type of Mounting

Types of mounting are shown on pages 
33-39. Catalog 101 describes enclosu-
res and optional extras.

Specify the mounting code to indicate 
required mounting.

 CA10 A202-600 VE

Modification of Switches

The part number for switch function and options may be modified in cases where items are required other than standard. The 
modification may involve the face plate inscription, color combination of face plate and handle, type of face plate and handle or the 
optional extra.

Other colour combinations available on request.

Switch Size

S00, S0, S1, S2, S3

S00, S0, S1, S2, S3

Dash 
Number

-600

-700

Escutcheon 
Plate Frame

black

black

Handle

black

black

Escutcheon 
Plate Backing

brushed alu

black

Escutcheon 
Plate Lettering

black

mat silver

Type of Switch

Extending the switch type coding the following combinations will define:

Amendment Definition For switch types

-1 with gold contacts1 CA10-1, CA11-1, CA10B-1, CA11B-1
-4 with quick connects CA4-4
B2 S0 switches with latching mechanism size S1 CAD11B, CAD12B
C2 S1 switches with latching mechanism size S2 CA40C, CA50C, CA63C
L with lockout-relay w/o manual release for std. sw. CA10L, C26L, CA40L, CA50L, CA63L
M with lockout-relay with manual release for std. sw. CA10M, C26M, C42M, CA40M, CA50M, CA63M
X with power failure release CA10X, CA11X, CA20X, CA25X, C26X, C32X, 
  C42X, CA40X, CA50X, CA63X
Y with power failure release and trip-free release CA10Y, CA11Y, CA20Y
S2 with snap action CA10S, CA11S, CA20S, CA25S 
  with 60° or 90° switching
  C26S, C32S, C42S, CA40S, CA50S, CA63S
  with 60° switching
R with spring return latching mechanism CA10R

Example: Coding for switch type CA10 with gold contacts is CA10-1.
< 

ba
ck

 to
 ta

bl
e 

of
 c

on
te

nt
s 

>

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 133 of 3354



7

How to order

Example: The complete coding for switch type CA10 with a 3 pole ON/OFF switch function with electro-gray face plate frame, 
square face plate without lettering, brushed aluminum plate backing and electro-gray handle reads as follows:     
CA10 A202-103 E.

Handles, Face Plates and Optional Extras

The handles for standard switches shown on pages 8-32 are suitable for mounting units with four hole mounting. Alternative 
types of handles available are illustrated on page 42, and mounting units on pages 31-37.
When a handle, face plate or optional extra is required but not covered by the dash number, the code number for the selected 
component should be entered separately. A comprehensive range of available standard face plates is illustrated on pages 40 
and 41. Non-standard or special face plate engravings are available at extra cost.
The large number of optional extras and enclosures is covered in Catalog 101.

Switch Size

Blue Line switches are available in sizes S00, S0, S1, S2 and S3. These size codes indicate the dimensions of the mounting, the 
face plate and the handle, as well as the size of optional devices and enclosures.
Page 5 lists these sizes and the various switch types they include.

Ordering of Special Switches and Face Plates 

When ordering special switches and face plates 
it is advisable to use our order form, as illustra-
ted. The customer’s requirements are shown in 
blue as an example.

For technical reasons, it may not be possible to 
follow the sequence of contacts requested by 
the customer. The final contact development 
which is sent with every switch will show the 
customer’s original terminal markings.

Order forms are available on request.

Modification of Switches

Color combinations of face plate and handle

The standard switch consists of a transparent face plate with brushed aluminum backing and black inscription. The face plate 
frame is black as well as the handle. Page 6 shows further color combinations of face plate and handle which are available. The 
appropriate dash number must be substituted in the switch function coding to specify other color 
combinations as required.

Example: The complete coding for switch type CA10 with a 3 pole ON/OFF switch function, electro-gray handle and electro-gray 
face plate frame with brushed aluminum backing and black inscription which reads 0-1 is as follows: CA10 A202-100 E.

The following is a list of special programs for face plate and handle combinations. They may be obtained by specifying any one 
of the following two (2) digit dash numbers as a part of the overall dash number. It is still necessary to prefix these two digit 
numbers with the first digit which represents the color combination desired.

Special programs for face plate and handle combinations

C
A

20

1 2 3 4 5 7 9

x

G
001

V
E

M
004 /02 1A 0 60

MOTOR 1

O

H

A

O

H

A

R K S

x

x

x x

x

x x

x

x x

-000 = without face plate, without handle
- .01 = without face plate
- .02 = without handle
- .03 = with square face plate without lettering
- .04 = with rectangular face plate without lettering
- .05 = with square face plate without lettering and
 without handle
- .06 = with rectangular face plate without lettering
 and without handle
- .07 = standard face plate, without lettering
 on rectangular section
- .08 = with F-handle

- .09 = with P-handle
- .10 = face plate frame and fixation ring only
 (if using switches with single hole mounting: - .16)
- .11 = without face plate, but with handle
 bearing plate
- .12 = with yellow face plate backing and
 red handle
- .14 = with B-handle
- .16 = face plate frame and fixation ring only,
 if using switches with single hole mounting
- .17 = standard face plate and rectangular add-on
 face plate, if using switches with single   
hole mounting FT2
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Type/Handle
CA4 CAD..  CA40
CA4-1 CA10- CA10B- C26-
CAD4-1 CA25 CA25B C315

A200-600
A201-600
A202-600
A202-626 
A203-600
WAA653 
WAA341
A342-600
A343-600 
A344-600
WAA654
WAA345 
A346-600
WAA347
A348-600

A200-620
A201-620
A202-620
A203-620
WAA653
WAA341
A342-620
A343-600
A344-620
WAA654
WAA345 
A346-620
WAA347
A348-620

A200-621
A201-621
A202-621
A203-621
WAA653
WAA341
A342-621

A200-622
A201-622
A202-622
A203-622
WAA653
WAA341
A342-622

A200-623
A201-623
A202-623
A203-623
WAA653
WAA341
A342-623

A200-624
A201-624
A202-624
A203-624
WAA653
WAA341
A342-624

A200-625
A201-625
A202-625
A203-625
WAA653
WAA341
A342-625

Code

8

Switch Function and Configuration C, CA, CAD Switches

ON/OFF Switches with 60° Switching

1for use in a three phase four-wire system with switched neutral

Function Escutch.
Plate

Connection Diagram

 1 pole
 2 pole
 3 pole
 3 pole with red handle
 4 pole
 4 pole 1 pole preclose 6°1

 5 pole
 6 pole
 7 pole
 8 pole
 8 pole 2 pole preclose 6°1

 9 pole
 10 pole
 11 pole
 12 pole

 1 pole
 2 pole
 3 pole
 4 pole
 4 pole 1 pole preclose 6°1

 5 pole
 6 pole
 7 pole
 8 pole
 8 pole 2 pole preclose 6°1

 9 pole 
 10 pole
 11 pole
 12 pole

 1 pole
 2 pole
 3 pole
 4 pole
 4 pole 1 pole preclose 6°1

 5 pole
 6 pole

 1 pole
 2 pole
 3 pole
 4 pole
 4 pole 1 pole preclose 6°1

 5 pole
 6 pole

 1 pole
 2 pole
 3 pole
 4 pole
 4 pole 1 pole preclose 6°1

 5 pole
 6 pole

 1 pole
 2 pole
 3 pole
 4 pole
 4 pole 1 pole preclose 6°1

 5 pole
 6 pole

 1 pole
 2 pole
 3 pole
 4 pole
 4 pole 1 pole preclose 6°1

 5 pole
 6 pole

1
1
2
2
2
2
3
3
4
4
4
5
5
6
6

1
1
2
2
2
3
3
4
4
4
5
5
6
6

1
1
2
2
2
3
3

1
1
2
2
2
3
3

1
1
2
2
2
3
3

1
1
2
2
2
3
3

1
1
2
2
2
3
3

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
K
K

I
I
I
I
I
I
I
I
I
I
I
I
P
P

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
K
K

I
I
I
I
I
I
I
I
I
I
I
I
P
P

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

I
I
I
I
I
I
I

4 pole 1 pole preclose 6°

8 pole 2 pole preclose 6°

1-12 pole

Stages
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A290-600
A291-600
A292-600
A324-600
A293-600 
WAA327
WAA325
A326-600

A290-620
A291-620
A292-620
A324-620
A293-620 
WAA327
WAA325
A326-620

WAA208

WAA208

WAA386

WAA100
WAA101
WAA102
WAA103

A204-600
A205-600 
WAA206
WAA207

A204-620
A205-620 
WAA206
WAA207 

Code
Type/Handle

CA4 CAD..  CA40
CA4-1 CA10- CA10B- C26-
CAD4-1 CA25 CA25B C315

9

Switch Function and Configuration C, CA, CAD Switches

ON/OFF Switches with 90° Switching

1for use in a three phase four-wire system with switched neutral    2not available for switch type CA25    3not available for switch type C315

Function Escutch.
Plate

Stages Connection Diagram

 1 pole contacts
 2 pole preclose 30°
 3 pole
 4 pole
 4 pole 1 pole preclose 60°1

 4 pole 3 pole preclose 30°
 5 pole contacts
 6 pole preclose 30°

 1 pole contacts
 2 pole preclose 30°
 3 pole
 4 pole
 4 pole 1 pole preclose 60°1

 4 pole 3 pole preclose 30°
 5 pole contacts
 6 pole preclose 30°

 3 pole 360° rotation

 3 pole for foot operation

1
1
2
2
2
2
3
3

1
1
2
2
2
2
3
3

2

2

2

ON/OFF Switches with 30° Switching

 1 pole
 2 pole
 3 pole
 4 pole

 1 pole with spring return
 2 pole with spring return
 3 pole with spring return
 4 pole with spring return

 1 pole with spring return
 2 pole with spring return
 3 pole with spring return
 4 pole with spring return

CA40-
CA63

1
1
2
2

1
1
2
2

1
1
2
2

1, 2, 3, 4, 5 and 6 pole

4 pole 1 pole preclose 60°

4 pole 3 pole preclose 30°

1-4 pole

1-4 pole

I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I

I

I

I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I

I

I

I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I

I

I

A

I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I

I

I

A

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I

 I2

I
I
I

 I2

I
I
I
I

I
I
I
I

I3

I3

I3
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WAA120
WAA121
WAA122
WAA123
 
A295-600
A296-600
WAA297

A295-620
A296-620
WAA297

A720-600
A721-600
A722-600
A723-600
WAA973

 
A795-600  

A220-600
A221-600
A222-600
A223-600
WAA673
A369-600 
A370-600 
A371-600
A372-600
WAA972
WAA373
WAA374
WAA375
WAA376 

Code
Type/Handle

CA4 CAD..  CA40
CA4-1 CA10- CA10B- C26-
CAD4-1 CA25 CA25B C315

10

Switch Function and Configuration C, CA, CAD Switches

Double-throw Switches without „OFF“ 60° Switching

1not available for switch type CA25    2for use in a three phase four-wire system with switched neutral

Function Escutch.
Plate

Stages Connection Diagram

 1 pole
 2 pole
 3 pole
 4 pole
 4 pole 1 pole preclose 6°2

 5 pole
 6 pole
 7 pole
 8 pole
 8 pole 2 pole preclose 6°2

 9 pole
 10 pole
 11 pole
 12 pole

Double-throw Switches without „OFF“ with electrically isolated contacts

Double-throw Switches without „OFF“ 30° Switching

1
2
3
4
4
5
6
7
8
8
9
10
11
12

I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I 

I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

 1 pole
 2 pole
 3 pole
 4 pole
 4 pole 1 pole preclose 6°2

 1 pole with spring return

1
2
3
4
4

1

I
I
I
I
I

I

I
I
I
I
I

I

I
I
I
I
I

I

I
I
I
I
I

 1 pole
 2 pole
 3 pole
 4 pole

 1 pole with spring return
 2 pole with spring return
 3 pole with spring return

 1 pole with spring return
 2 pole with spring return
 3 pole with spring return

1
2
3
4

1
2
3

1
2
3

I
I
I

I
I
I

I
I
I
I

I
I
 I1

P
P

 P1

I
I
I

P
P
P

1-4 pole 4 pole 1 pole preclose 6°

6 and 7 pole

8 and 9 pole

10 and 11 pole

12 pole

1-4 pole

1 pole with spring return

1-4 pole

1-3 pole

4 pole 1 pole 
preclose 6°

8 pole 2 pole preclose 6°

5 pole
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A710-600
A711-600
A712-600
A713-600
WAA963

A714-600
A715-600  

A218-600
A219-600
WAA299
WAA294

A218-620
A219-620 
WAA299
WAA294 

A210-600
A211-600
A212-600
A213-600
WAA913
A361-600
A362-600 
WAA363
WAA364
WAA664

A210-620
A211-620
A212-620
A213-620
WAA913
A361-620
A362-620 
WAA363
WAA364
WAA664
 
A210-621
A211-621
A212-621

A210-622
A211-622
A212-622

A210-623
A211-623
A212-623

A210-624
A211-624
A212-624
A213-624
WAA913

Code
Type/Handle

CA4 CAD..
CA4-1 CA10- CA10B- C80-
CAD4-1 CA25 CA63 C315

11

Switch Function and Configuration C, CA, CAD Switches

Double-throw Switches with Center „OFF“ 60° Switching

1switch type C315 with  K handle    2not available for switch type C315    3for use in a three phase four-wire system with switched neutral

Function Escutch.
Plate

Stages Connection Diagram

1
2
3
4
4
5
6
7
8
8

1
2
3
4
4
5
6
7
8
8

1
2
3

1
2
3

1
2
3

1
2
3
4
4

I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I
I
I

I
I
I
I
I
I
I
I
K
K

I
I
I
I
I
I
I
I
K
K
 
I
I
I

I
I
I

I
I
I

I
I
I
I
I

I
I
I
I
I
I
K
K
K
K

I
I
I
I
I
I
K
K
K
K
 
I
I
I

I
I
I

I
I
I

I
I
I
I
I

Double-throw Switches with Center „OFF“ 90° Switching

 1 pole
 2 pole
 3 pole
 4 pole 1 pole preclose 60°

 1 pole
 2 pole
 3 pole
 4 pole 1 pole preclose 60°

1
2
3
4

1
2
3
4

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I

I
I
I
I

I
I
 I1

 I1

I
I
 I1

 I1

Double-throw Switches with Center „OFF“ and electrically isolated contacts

 1 pole
 2 pole
 3 pole
 4 pole
 4 pole 1 pole preclose 6°3

 1 pole with spring return
 2 pole to center

1
2
3
4
4

1
2

I
I
I
I
I

I
I

I
I
I
I
I

I
I

I
I
I
I
I

I
I

I
I
I
I
I

 I2

4 pole 1 pole preclose 6°

5 pole

6 and 7 pole

8 pole

1-4 pole

1-4 pole

1 and 2 pole

1-4 pole

8 pole 2 pole preclose 6°

 1 pole
 2 pole
 3 pole
 4 pole
 4 pole 1 pole preclose 6°3

 5 pole
 6 pole
 7 pole
 8 pole
 8 pole 2 pole preclose 6°3

 1 pole
 2 pole
 3 pole
 4 pole
 4 pole 1 pole preclose 6°3

 5 pole
 6 pole
 7 pole
 8 pole
 8 pole 2 pole preclose 6°3

 1 pole
 2 pole
 3 pole

 1 pole
 2 pole
 3 pole

 1 pole
 2 pole
 3 pole

 1 pole
 2 pole
 3 pole
 4 pole
 4 pole 1 pole preclose 6°3

4 pole 1 pole 
preclose 6°
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A310-600
A312-600
WAA314

 
A310-620
A312-620
WAA314  

A311-600
WAA313
WAA315

 
A311-620
WAA313
WAA315

WAA330
WAA331
WAA332

 
WAA330
WAA331
WAA332

WAA339

WAA339

Code
Type/Handle

CA4 CAD..  CA40
CA4-1 CA10- CA10B- C26-
CAD4-1 CA25 CA25B C315

12

Switch Function and Configuration C, CA, CAD Switches

Double-throw Switches with Spring Return to Center

1not available for switch type CA25    2not available for switch type C315    3available only up to switch type CA63

A214-600
A215-600
A216-600

A214-620 
A215-620 
A216-620

A320-600
A321-600
A322-600

A320-621
A321-621
A322-621

 1 pole with spring return
 2 pole to center
 3 pole

 1 pole
 2 pole
 3 pole

 1 pole with spring return
 2 pole from left to center
 3 pole

 1 pole
 2 pole
 3 pole

1
2
3

1
2
3

1
2
3

1
2
3

General Application Switches

 1 pole 2 Gang
 2 pole Switching sequence:
 3 pole 0, A, A+B

 1 pole
 2 pole
 3 pole

 1 pole 3 Gang
 2 pole Switching sequence:
 3 pole 0, A, A+B, A+B+C

 1 pole
 2 pole
 3 pole

 1 pole 2 Gang
 2 pole Series switching
 3 pole Switching sequence:
  0, A, B, A+B

 1 pole
 2 pole
 3 pole

 2 pole 2 Gang
  Series-parallel
  Switching

  Switching sequence:
  0, A+B series, A,
  A+B parallel

1
2
3

1
2
3

2
3
5

2
3
5

1
2
3

1
2
3

2

2

1-3 pole

1-3 pole

1 pole 2 pole

3 pole

1 pole 2 pole

3 pole

1 pole 2 pole

3 pole

Function Escutch.
Plate

Stages Connection Diagram

I
I
I

I
I
I

I
I
I

I
I
I

I
I
 I1

P
P

 P1

I
I
 I1

I
I
 I1

I
I
I

P
P
P

I
I
I

I
I
I

 I2

 I3

 

 P 2

 P 3

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I

I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I

I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I

I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I

I
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A540-600

 
WAA541

WAA542

A550-600

WAA551

WAA552

A543-600

WAA545

Code
Type/Handle

CA4 CA10  CA40
CA4-1 CA11 CA10B- C26-
CAD4-1 CA12 CA25B C315

13

Switch Function and Configuration C, CA, CAD Switches

Coding Switches/Binary Code

Function Escutch.
Plate

Stages Connection Diagram

 0 - 7
 360° rotation

 0 - 7 complement
 360° rotation

 0 - 7 + complement
 360° rotation

 0 - 9

 0 - 9 complement

 0 - 9 + complement

 0 - 11
 360° rotation

 0 - 11 + complement
 360° rotation

2

2

3

2

2

4

2

4

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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A230-600
A250-600
A270-600
A476-600 
WAA484 
WAA489

A231-600
A251-600
A271-600
A477-600 
WAA485 
WAA490

A232-600
A252-600
WAA272
WAA478

A233-600
WAA253
WAA273

WAA234
WAA254
WAA274

WAA235
WAA255
WAA275

WAA236

WAA237

WAA238

WAA239
WAA639

Code
Type/Handle

CA4 CAD..
CA4-1 CA10- CA10B- C80-
CAD4-1 CA25 CA63 C315

14

Switch Function and Configuration C, CA, CAD Switches

Multi-step Switches without „OFF“

1switch type C315 with  K handle    2not available for switch type CA11B

Function Escutch.
Plate

Stages Connection Diagram

 1 pole 3 Step
 2 pole
 3 pole
 4 pole
 5 pole
 6 pole

 1 pole 4 Step
 2 pole
 3 pole
 4 pole
 5 pole
 6 pole

 1 pole 5 Step
 2 pole
 3 pole
 4 pole

 1 pole 6 Step
 2 pole
 3 pole

 1 pole 7 Step
 2 pole
 3 pole

 1 pole 8 Step
 2 pole
 3 pole

 1 pole 9 Step

 1 pole 10 Step

 1 pole 11 Step

 1 pole 12 Step
 1 pole 360° rotation

2
3
5
6
8
9

2
4
6
8
10
12

3
5
8
10

3
6
9

4
7
11

4
8
12

5

5

6

6
6

1 pole

3 pole

4- and 5 pole

6 pole

2 pole

1-3 pole

4-6 pole

1-4 pole

1 and 2 pole

3 pole

1-3 pole

1-3 pole

I
I
I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I

I

I

I

I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I

I

I

I

I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I

I

I

I

I
 I2

I
I
I
K
K
K

I
I
K
K
K
K

I
K
K
K

I
K
K

I
K
K

I
K
K

I

I

I

 I1

 I1
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A240-600
A260-600
A280-600
WAA480
WAA486
WAA491 

A240-620
A260-620
A280-620
WAA480
WAA486
WAA491

A241-600
A261-600
A281-600
WAA481
WAA487

A241-620
A261-620
A281-620
WAA481
WAA487

A241-621
A261-621

Code
Type/Handle

CA4 CAD..
CA4-1 CA10- CA10B- C80-
CAD4-1 CA25 CA63 C315

15

Switch Function and Configuration C, CA, CAD Switches

Multi-step Switches without „OFF“ with electrically isolated contacts

Function Escutch.
Plate

Stages Connection Diagram

A730-600

A750-600

A731-600

A751-600

 1 pole 3 Step

 2 pole

 1 pole 4 Step

 2 pole

2

3

2

4

Multi-step Switches with „OFF“

 1 pole 2 Step
 2 pole
 3 pole
 4 pole
 5 pole
 6 pole

 1 pole
 2 pole
 3 pole
 4 pole
 5 pole
 6 pole

 1 pole 3 Step
 2 pole
 3 pole
 4 pole
 5 pole

 1 pole
 2 pole
 3 pole
 4 pole
 5 pole

 1 pole
 2 pole

1
2
3
4
5
6

1
2
3
4
5
6

2
3
5
6
8

2
3
5
6
8

2
3

1 pole

2 pole

1 pole

2 pole

1-6 pole

1 and 2 pole

3 pole

4 pole

5 pole

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I

I
I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I

I
I

I
I
I
I
I
I

I
I
I
I
I
I

I
I
I
I
I

I
I
I
I
I

I
I

I
I
I
I
I
K

I
I
I
I
I
K

I
I
I
K
K

I
I
I
K
K

I
I
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A242-600
WAA262
WAA282
WAA482 

A242-620
WAA262
WAA282
WAA482 

A243-600
WAA263
WAA283 

A243-620
WAA263
WAA283

A244-600
WAA264
WAA284 

A244-620
WAA264
WAA284

WAA245
WAA265

WAA245
WAA265

WAA246

WAA246

WAA247

WAA247

WAA248

WAA248

WAA249
WAA649

WAA249
WAA649

Code
Type/Handle

CA4 CAD..
CA4-1 CA10- CA10B- C80-
CAD4-1 CA25 CA63 C315

16

Switch Function and Configuration C, CA, CAD Switches

Multi-step Switches with „OFF“

Function Escutch.
Plate

Stages Connection Diagram

 1 pole 4 Step
 2 pole
 3 pole
 4 pole

 1 pole
 2 pole
 3 pole
 4 pole

 1 pole 5 Step
 2 pole
 3 pole

 1 pole
 2 pole
 3 pole

 1 pole 6 Step
 2 pole
 3 pole

 1 pole
 2 pole
 3 pole

 1 pole 7 Step
 2 pole

 1 pole
 2 pole

 1 pole 8 Step

 1 pole

 1 pole 9 Step

 1 pole

 1 pole 10 Step

 1 pole

 1 pole 11 Step
 1 pole 360° rotation

 1 pole
 1 pole 360° rotation

2
4
6
8

2
4
6
8

3
5
8

3
5
8

3
6
9

3
6
9

4
7

4
7

4

4

5

5

5

5

6
6

6
6

1-4 pole

1-3 pole

1-3 pole

1 pole 2 pole

I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I

I
I

I

I

I

I

I

I

I

I

I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I

I
I

I

I

I

I

I

I

I

I

I
I
I
I

I
I
I
I

I
I
I

I
I
I

I
I
I

I
I
I

I
I

I
I

I

I

I

I

I

I

I

I

I
I
I
K

I
I
I
K

I
I
I

I
I
I

I
I
I

I
I
I

I
I

I
I

I

I

I

I

I

I

I

I
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WAA002

 
A004-600

A004-620

A004-621

A004-622

A004-623

A004-624

WAA011

Code
Type/Handle

CA4   
CA4-1 CA10-   CA10B-
CAD4-1 CA25 CAD.. CA25B

17

Switch Function and Configuration C, CA, CAD Switches

Voltmeter Switches without „OFF“

Function Escutch.
Plate

Stages Connection Diagram

A023-600

 
A023-620

A025-600

A025-620

 3 phase 3 wire

 3 phase 3 wire
 3 phase to phase and
 phase to neutral

2

2

3

3

Voltmeter Switches with „OFF“

 2 pole
 360° rotation

 3 phase 3 wire

1

2

2

2

2

2

2

2

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

S

I

S

S

I

I

I

S

S

I

S

S

I

I

I

S

S

I

S

S

I

I

I

S
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WAA005

WAA005

WAA005

WAA005

WAA005

A007-600

A007-620

A007-621

A007-622

A007-623

A007-624

WAA008

WAA008

WAA008

WAA008

Code
Type/Handle

CA4   
CA4-1 CA10-   CA10B-
CAD4-1 CA25 CAD.. CA25B

18

Switch Function and Configuration C, CA, CAD Switches

Voltmeter Switches with „OFF“

Function Escutch.
Plate

Stages Connection Diagram

 3 phase to neutral

 3 phase to phase and
 3 phase to neutral

 2 separate 3 phase
 with center „OFF“

2

2

2

2

2

3

3

3

3

3

3

4

4

4

4

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

S

S

I

I

I

S

S

I

I

I

I

S

S

I

I

S

S

I

I

I

S

S

I

I

I

I

S

S

I

I

S

S

I

I

I

S

S

I

I

I

I

S

S

I
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WAA046

 
WAA046

WAA046

A017-600

A017-620

A048-600

A048-620

A048-621

A048-622

A048-623

WAA010

 
WAA010

WAA010

WAA010

Code
Type/Handle

CA4 CAD.. CA10B- 
CA4-1 CA10- CA63 C43-
CAD4-1 CA25 C32 C125

19

Switch Function and Configuration C, CA, CAD Switches

Voltmeter Switches with „OFF“

1available only up to switch type CA25B

 3 phase and
 1 phase to neutral

3

3

3

3

I

I

I

I

I

S

S

I

 I1

 S1

 S1

 I1

Ammeter Switches

 Single pole with one
 current transformer

 Single pole with 3 current
 transformers without „OFF“

 Single pole with 3 current
 transformers with „OFF“
 360° rotation

1

1

1

3

3

3

3

3

3

3

I

I

I

I

I

I

 I

I

I

I

I

S

S

S

S

I

S

I

I

S

I

S

S

S

S

I

S

I

I

S

I

I

I

Function Escutch.
Plate

Stages Connection Diagram
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A021-600

A021-620

WAA036

WAA036

WAA037

WAA037

WAA037

WAA019

WAA019

A038-600

A038-620

A038-621

WAA039

WAA039

Code
Type/Handle

CA4 CAD.. CA10B-
CA4-1 CA10- CA63- C43-
CAD4-1 CA25 C42 C125

20

Switch Function and Configuration C, CA, CAD Switches

Ammeter Switches

1available only up to switch type CA25B

Function Escutch.
Plate

Stages Connection Diagram

 Single pole with 2 current
 transformers (3 readings)

 Single pole with
 4 current transformers

 2 pole
 2 current transformers

 2 pole
 3 current transformers

 2 pole
 4 current transformers

2

2

4

4

3

3

3

5

5

5

5

5

6

6

I

I

I

I

I

I

I

I

I

I

I

I

I

I

S

S

I

S

I

S

S

S

S

I

S

I

I

S

 S1

 S1

I

S

I

S

S

 S1

 S1

I

S

I

I

S

I

I

I

I

I

I

I

I
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WAA174

 
A175-600

A176-600

WAA183

A178-600

A178-620

WAA177

WAA177

WAA027

 

WAA028

WAA033

WAA035

Code
Type/Handle   C26-

CA4 CAD..  C43
CA4-1 CA10- CA10B- CA40-
CAD4-1 CA25 CA25B CA63

21

Switch Function and Configuration C, CA, CAD Switches

Volt-ammeter Switches

1available only up to switch type CA25B

Function Escutch.
Plate

Stages Connection Diagram

 3 phase - phase to phase
 3 current

 3 phase voltage
 3 phase current
 4 wire

 3 phase voltage
 3 phase current
 3 wire

6

7

5

5

I

I

I

I

I

I

S

S

I

I

S

S

 I1

 S1

 S1

Control Switches

 Stop switch

 Start switch

 Stop start switch
 single pole

 Stop start switch
 2 pole

 Stop start switch with
 spring return from start
 to run

 Stop start switch with
 spring return to run for
 2 units

1

1

1

2

1

1

2

2

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

 I1

 I1

 I1

I

I

I

 I1

 I1
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WAA190

WAA192

A789-600

A791-600

WAA790

WAA179

WAA179

WAA537

WAA182

WAA182

WAA150

Code
Type/Handle   C26-

CA4 CAD..  C43
CA4-1 CA10- CA10B- CA40-
CAD4-1 CA25 CA25B CA63

22

Switch Function and Configuration C, CA, CAD Switches

Control Switches

1Advise the indicator device, described in Catalog 101, page 9.    2not available for switch types CA25 and CA25B    3incl. slip clutch 
4available only up to switch type CA40

Function Escutch.
Plate

Stages Connection Diagram

 Stop start switch with
 spring return to run with
 contactor interlock
 contactors for 2 units

 Motor voltage control
 switch

2

2

2

Control Switches with electrically isolated contacts

 Stop start switch
 single pole

 Stop start switch with
 spring return to 1

 Stop start switch with
 spring return to run for
 2 units

 Contactor control with
 spring return to „OFF“

 Circuit breaker control

1

1

2

2

2

2

Control and Alarm Switches1

 With slip clutch and
 without indicator device

 Without indicator device

53

2

I

I

I

I

I

P

I

I

P

I

I

I

I

I

I

I

I

I

I

I

I

I

P

I

I

I

I

I

P

 I4

 I4

 I4

I

I

 B 2

 B 2

 B 2
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WAA451

 
WAA451

WAA457

WAA457

A400-600

 
A400-620

A400-621

A401-600

A401-620

A401-621

A228-600

A228-620

WAA402

Code
Type/Handle

CA4 CAD.. CA..B 
CA4-1 CA10- C26- C43 C80-
CAD4-1 CA25 CA40-CA63 C315

23

Switch Function and Configuration C, CA, CAD Switches

Motor Reversing Switches

1not available for switch type CA25    2not available for switch types C26-C43, CA40-CA63    3available only up to switch type CA50

Function Escutch.
Plate

Stages Connection Diagram

 2 pole

 3 pole

 3 pole with spring return
 to „OFF“

 3 pole for use with
 reversing contactors

2

2

2

3

3

3

3

3

4

Motor Control Switches

 2 speed
 2 winding
 0-A-B s or d

 3 speed
 2 winding
 0-Ad-B s -A ss

3

3

6

6

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

 I1

 I1

I

I

I

I

I

I

I

 I2

 I2

 I3

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

K

K
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A440-600

A440-620

A466-600

A441-600

A441-620

A442

A442

WAA444

WAA444

WAA468

WAA468

Code
Type/Handle

CA4 CAD..  CA40
CA4-1 CA10- CA10B- C26-
CAD4-1 CA25 CA25B C315

24

Switch Function and Configuration C, CA, CAD Switches

Motor Control Switches

1incl. slip clutch 

Function Escutch.
Plate

Stages Connection Diagram

 2 speed single winding

 2 speed single winding
 without „OFF“

 2 speed single winding
 with center „OFF“

 2 speed single winding
 reversing

 2 speed single winding
 for use with contactors

 2 speed reversing for
 2 way operation with slip
 clutch for „OFF“ load use

4

4

4

4

4

6

6

5

5

101

101

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I
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A425-600

 
A425-620

WAA426

WAA426

WAA622

A410-600

 
A410-620

WAA413

WAA416

A419-600

Code
Type/Handle

CA4 CAD.. CA..B 
CA4-1 CA10- C26-C43 C80-
CAD4-1 CA25 CA40-CA63 C315

25

Switch Function and Configuration C, CA, CAD Switches

Star-delta Switches

1not available for switch type CA25

Function Escutch.
Plate

Stages Connection Diagram

 OFF-star-delta

 Reversing

 With auxiliary contact
 closed in „OFF“ position

 For use with reversing
 contactors

4

4

5

5

4

Start and Run Switches

 Split-phase start

 Split-phase start
 reversing

 Split-phase reversing
 auto cutout of start
 field winding

2

2

3

3

3

Split-phase

Start FLD

Split-phase

Start FLD

Split-phase

Start FLD

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

K

I

I

I

I

I

 I1

 I1

I

I

I

I

I

I I
L1

1

R

3

N O

2

R1

4

R2

10

S1

6

S2
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Function/Type Escutch.
Plate

Handle Code Stages
Double 
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

26

Switch Function and Configuration L Switches

26
Additional length for switches size S2 for mounting E/EF = 27 mm
Additional length for switches size S3 for mounting E/EF = 31,5 mm and mounting ER/VE = 20,1 mm

ON/OFF Switches with 60° Switching

1 pole L350/
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA200-600
WAA201-600
WAA202-600
WAA203-600

1
2
3
4

1-4 pole

1 pole  L351
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA200-600
WAA201-600
WAA202-600
WAA203-600

1
2
3
4

1-4 pole

1 pole L400
 2 pole
 3 pole
 4 pole

 3 pole with lugs suitable
  for protective cover 

 1 pole
 2 pole
 3 pole
 4 pole

K
K
K
K

K

K
K
K
K

WAA200-600
WAA201-600
WAA202-600
WAA203-600

WAA302-600

WAA200-600
WAA201-600
WAA202-600 
WAA203-600

2
2
4
4

3

2
2
4
4

1-4 pole

A302

 1 pole L600
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA200-600
WAA201-600
WAA202-600
WAA203-600

3
3
6
6

1-4 pole

1 pole L630
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA200-600
WAA201-600
WAA202-600
WAA203-600

2
4
6
8

1-4 pole

1 pole L631
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA200-600
WAA201-600
WAA202-600
WAA203-600

2
4
6
8

1-4 pole

1 pole L800
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA200-600
WAA201-600
WAA202-600
WAA203-600

2
4
6
8

1-4 pole

1 pole L1000
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA200-600
WAA201-600
WAA202-600
WAA203-600

3
6
9
12

1-4 pole

1 pole L1001
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA200-600
WAA201-600
WAA202-600
WAA203-600

3
6
9
12

1-4 pole

1 pole L1200
 2 pole
 3 pole

K
K
K

WAA200-600
WAA201-600
WAA202-600

3
6
9 1-3 pole

1 pole L1250
 2 pole
 3 pole

K
K
K

WAA200-600
WAA201-600
WAA202-600 
WAA203-600

4
8
12 1-3 pole
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27

Switch Function and Configuration L Switches

Function/Type Escutch.
Plate

Handle Code Stages
Double 
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

27
Additional length for switches size S2 for mounting E/EF = 27 mm
Additional length for switches size S3 for mounting E/EF = 31,5 mm and mounting ER/VE = 20,1 mm

ON/OFF Switches with 60° Switching

1 pole L1251
 2 pole
 3 pole

K
K
K

WAA200-600
WAA201-600
WAA202-600
WAA203-600

4
8
12 1-3 pole

1 pole L1600
 2 pole
 3 pole

K
K
H

WAA200-600
WAA201-600
WAA202-600

4
8
12 1-3 pole

 1 pole L2000
 2 pole

K
H

WAA200-600
WAA201-600

5
10

1 and 2 pole

 ON/OFF Switches with 90° Switching

 1 pole L350
 2 pole
 3 pole
 4 pole 1 pole preclose 60°

K
K
K
K

WAA290-600
WAA291-600
WAA292-600
WAA293-600

1
2
3
4

 1-4 pole

1 pole L351
 2 pole
 3 pole
 4 pole 1 pole preclose 60°

K
K
K
K

WAA290-600
WAA291-600
WAA292-600
WAA293-600

1
2
3
4

 1-4 pole

 1 pole L400
 2 pole
 3 pole
 4 pole 1 pole preclose 60°

 3 pole with lugs suitable
  for protective cover 
  

 3 pole 360° rotation

K
K
K
K

K

K

WAA290-600
WAA291-600
WAA292-600
WAA293-600

WAA307-600

WAA208-600

2
2
4
4

3

4

 1-3 pole

 A307

 4 pole

 1 pole L600
 2 pole
 3 pole
 4 pole 1 pole preclose 60°

K
K
K
H

WAA290-600
WAA291-600
WAA292-600
WAA293-600

3
3
6
6

 1-3 pole  4 pole

 1 pole L630
 2 pole
 3 pole
 4 pole 1 pole preclose 60°

K
K
K
K

WAA290-600
WAA291-600
WAA292-600
WAA293-600

2
4
6
8

 1-3 pole  4 pole

1 pole L631
 2 pole
 3 pole
 4 pole 1 pole preclose 60°

K
K
K
K

WAA290-600
WAA291-600
WAA292-600
WAA293-600

2
4
6
8

 1-3 pole  4 pole

 1 pole L800
 2 pole
 3 pole
 4 pole 1 pole preclose 60°

K
K
K
H

WAA290-600
WAA291-600
WAA292-600
WAA293-600

2
4
6
8

 1-3 pole  4 pole
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Function/Type Escutch.
Plate

Handle Code Stages
Double 
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

28

Switch Function and Configuration L Switches

28
Additional length for switches size S2 for mounting E/EF = 27 mm
Additional length for switches size S3 for mounting E/EF = 31,5 mm and mounting ER/VE = 20,1 mm

ON/OFF Switches with 90° Switching

 1 pole L1000
 2 pole
 3 pole
 4 pole 1 pole preclose 60°

K
K
K
K

WAA290-600
WAA291-600
WAA292-600
WAA293-600

3
6
9
12

 1-3 pole  4 pole

1 pole L1001
 2 pole
 3 pole
 4 pole 1 pole preclose 60°

K
K
K
K

WAA290-600
WAA291-600
WAA292-600
WAA293-600

3
6
9
12

 1-3 pole  4 pole

 1 pole L1200
 2 pole
 3 pole

K
K
H

WAA290-600
WAA291-600
WAA292-600

3
6
9 1-3 pole

1 pole L1250
 2 pole
 3 pole

K
K
K

WAA290-600
WAA291-600
WAA292-600
WAA293-600

4
8
12 1-3 pole

1 pole L1251
 2 pole
 3 pole

K
K
K

WAA290-600
WAA291-600
WAA292-600
WAA293-600

4
8
12 1-3 pole

 1 pole L1600
 2 pole
 3 pole

K
H
H

WAA290-600
WAA291-600
WAA292-600

4
8
12 1-3 pole

 1 pole L2000
 2 pole

K
H

WAA290-600
WAA291-600

5
10 1- and 2 pole

 Double-throw Switches without „OFF“ 60° Switching

 1 pole L350
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA220-600
WAA221-600
WAA222-600
WAA223-600

2
4
6
8

1-4 pole

1 pole L351
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA220-600
WAA221-600
WAA222-600
WAA223-600

2
4
6
8

1-4 pole

 1 pole L400
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA220-600
WAA221-600
WAA222-600
WAA223-600

2
4
6
8

1-4 pole

 1 pole L600
 2 pole
 3 pole
 4 pole

K
K
K
H

WAA220-600
WAA221-600
WAA222-600
WAA223-600

3
6
9
12

1-4 pole

 1 pole L630
 2 pole
 3 pole

K
K
K

WAA220-600
WAA221-600
WAA222-600

4
8
12 1-3 pole
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29

Switch Function and Configuration L Switches

Function/Type Escutch.
Plate

Handle Code Stages
Double 
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

29
Additional length for switches size S2 for mounting E/EF = 27 mm
Additional length for switches size S3 for mounting E/EF = 31,5 mm and mounting ER/VE = 20,1 mm

Double-throw Switches without „OFF“ 60° Switching

1 pole L631
 2 pole
 3 pole

K
K
K

WAA220-600
WAA221-600
WAA222-600

4
8
12 1-3 pole

 1 pole L800
 2 pole
 3 pole

K
K
K

WAA220-600
WAA221-600
WAA222-600

4
8
12 1-3 pole

 1 pole L1000
 2 pole

K
K

WAA220-600
WAA221-600

6
12

1 and 2 pole

1 pole L1001
 2 pole

K
K

WAA220-600
WAA221-600

6
12

1 and 2 pole

 1 pole L1200 K WAA220-600 6

 1 pole L1250 K WAA220-600 8

1 pole L1251 K WAA220-600 8

 1 pole L1600 K WAA220-600 8

 1 pole L2000 H WAA220-600 10

Double-throw Switches with Center „OFF“

 1 pole L350
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA210-600
WAA211-600
WAA212-600
WAA213-600

2
4
6
8

1-4 pole

1 pole L351
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA210-600
WAA211-600
WAA212-600
WAA213-600

2
4
6
8

1-4 pole

 1 pole L400
 2 pole
 3 pole
 4 pole

K
K
K
K

WAA210-600
WAA211-600
WAA212-600
WAA213-600

2
4
6
8

1-4 pole
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Function/Type Escutch.
Plate

Handle Code Stages
Double 
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

30

Switch Function and Configuration L Switches

Double-throw Switches with Center „OFF“

 1 pole L600
 2 pole
 3 pole
 4 pole

K
K
K
H

WAA210-600
WAA211-600
WAA212-600 
WAA213-600

3
6
9
12

1-4 pole

 1 pole L630
 2 pole
 3 pole

K
K
K

WAA210-600
WAA211-600
WAA212-600

4
8
12

1-3 pole

1 pole L631
 2 pole
 3 pole

K
K
K

WAA210-600
WAA211-600
WAA212-600

4
8
12

1-3 pole

 1 pole L800
 2 pole
 3 pole

K
K
K

WAA210-600
WAA211-600
WAA212-600

4
8
12

1-3 pole

 1 pole L1000
 2 pole

K
K

WAA210-600
WAA211-600

6
12 1 and 2 pole

1 pole L1001
 2 pole

K
K

WAA210-600
WAA211-600

6
12 1 and 2 pole

 1 pole L1200 K WAA210-600 6

 1 pole L1250 K WAA210-600 8

1 pole L1251 K WAA210-600 8

 1 pole L1600 K WAA210-600 8

 1 pole L2000 H WAA210-600 10

Multi-step Switches single pole without „OFF“

 3 Step L350 K WAA230-600 4

3 Step L351 K WAA230-600 4

 3 Step L400 K WAA230-600 4
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Switch Function and Configuration L Switches

Function/Type Escutch.
Plate

Handle Code Stages
Double 
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

Multi-step Switches single pole without „OFF“

4 Step L350 K WAA231-600 4

4 Step L351 K WAA231-600 4

4 Step L400 K WAA231-600 4

5 Step L350 K WAA232-600 6

5 Step L351 K WAA232-600 6

5 Step L400 K WAA232-600 6

6 Step L350 K WAA233-600 6

6 Step L351 K WAA233-600 6

6 Step L400 K WAA233-600 6

7 Step L350 K WAA234-600 8

7 Step L351 K WAA234-600 8

7 Step L400 K WAA234-600 8

8 Step L350 K WAA235-600 8

8 Step L351 K WAA235-600 8

8 Step L400 K WAA235-600 8

Dimensions p. 55
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Function/Type Escutch.
Plate

Handle Code Stages
Double 
Latching

Connection
Diagram

L350
L630
L1000
L1250

L351
L631
L1001
L1251

32

Switch Function and Configuration L Switches

Multi-step Switches single pole without „OFF“

9 Step L350 K WAA236-600 10

9 Step L351 K WAA236-600 10

9 Step L400 K WAA236-600 10

10 Step L350 K WAA237-600 10

10 Step L351 K WAA237-600 10

10 Step L400 K WAA237-600 10

11 Step L350 K WAA238-600 12

11 Step L351 K WAA238-600 12

11 Step L400 K WAA238-600 12

12 Step L350 K WAA239-600 12

12 Step L351 K WAA239-600 12

12 Step L400 K WAA239-600 12
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Mounting CA4, CA4-1, CAD4-1

Code
CA4
CA4-1
CAD4-1

E
E-V

EF
EF-V

E9

E91

E92

E93

E94

Panel Mount

Two hole, Protection IP 40

Two hole
Protection IP 66/67/69k

Two hole with shaft for radio knobs, Protection IP 40
Shaft diam. 6 mm/.24 inch

Shaft diam. 6.35 mm/.25 inch, Protection IP 40

Mosaic Mount

For Siemens-Mosaic 30 mm grid depth, Protection IP 40

For Subklew-, Kreutzenbeck-, Symo-Mosaic, Protection IP 40
 28 mm 25 mm 25 mm grid depth

For Mauell-Mosaic 30 mm grid depth, Protection IP 40

Terminals 
rotated 90°

Two Hole Panel Mount or Mosaic Mount

< 
ba

ck
 to

 ta
bl

e 
of

 c
on

te
nt

s 
>

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 160 of 3354



34

Mounting C, CA, CAD, L Switches

CodeTerminals 
rotated 90°

C315
L400-
L2000
Size S3

C43
C80-
C200-4
L350-
L1251
Size S2

CA10B-
CA63
C42

CAD..
CA10-
CA25

E
E-V

EF
EF-V

E22
E22-V

EG

EGF

ER

ERF

CAD.. 

CA10-

CA25

CAD.. 

CA10-

CA25

CA40- 

CA63

CA40- 

CA63

C80- 

C200-4

C80- 

C200-4

Panel Mount

Four hole, 
Protection IP 40

Four hole,
Protection IP 66/67/69k

Two hole,
Protection IP 66/69k

Panel mount using larger
face plate, handle
and heavy duty stop

Four hole, 
Protection IP 40

Four hole,
Protection IP 66/67/69k

Double End Mount

Four hole, 
Protection IP 40

Four hole,
Protection IP 66/67/69k

Two or Four Hole Panel Mount
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Mounting C, CA, CAD Switches

Panel mount with heavy duty  
latching and metal shaft

Four hole, Protection IP 40
48 x 48 Plate – S0

Four hole, Protection IP 40
64 x 64 Plate – S1

Four hole, Protection IP 40
64 x 64 Plate – S1 complete with 6mm square 
metal shaft

Panel mount with protective cover

Four hole
Protection front IP 40
                  rear IP 30 

Four hole with additional shaft seal
Protection front IP 65
                  rear IP 30
 

Four hole
Protection front IP 40
                  rear IP 42

Four hole with additional shaft seal
Protection front IP 66/67/69k
                  rear IP 42

Two hole
Protection front IP 66/69k
                  rear IP 42

Two or Four Hole Panel Mount Code

C32
C42
CA40
CA50
CA63

C43

CA10B
CA11B
CA20B
CA25B

CAD..
CA10-
CA25

KN2

KN1

KD1

EC

ED

EC1

ED1

ED22

CAD.. 

CA10-

CA25

CAD.. 

CA10-

CA25

CAD.. 

CA10-

CA25
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Single Hole Mount

36

Mounting C, CA, CAD Switches

CodeTerminals 
rotated 90°

CAD..
CA10-
CA25

CA4
CA4-1
CAD4-1

FS1
FS1-V
FT1
FT1-V
FT3
FT3-V

FS2
FS2-V
FT2
FT2-V
FT4
FT4-V

FH3
FH3-V

FS4
FS4-V
FT6
FT6-V

FH4
FH4-V

S00 T170 09

mm

16/22
16/22

16/22
16/22

16/22
16/22

mm

22
22
22/30
22/30

22
22
22/30
22/30

22
22

22
22

22
22

Single Hole Mount complete with lock nut 
and shaft seal  
Bezel mount, 
Protection IP 66/67/69k

Square face plate, Protection IP 66/67/69k

S1 square face plate and heavy 
duty stop, Protection IP 66/67/69k

Rectangular face plate, Protection IP 66/67/69k

S1 rectangular face plate and heavy duty stop, 
Protection IP 66/67/69k

Lock nut spanner
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Mounting C, CA, CAD, L Switches

Base Mount CodeTerminals 
rotated 90°

CA10B-
CA63
C42

CAD..
CA10-
CA25

C43
C80-
L2000

VE
VE-V

VF
VF-V

VE22
VE22V

VF22
VF22V

VE1

Base Mount

Four hole, Protection IP 40

Four hole with integrated simplified door clutch, 
Protection IP 65

Two hole, Protection IP 40

Two hole with integrated simplified door clutch, 
Protection IP 65

Snap-on for DIN Rail EN 60715, 
Protection IP 40

CAD.. 

CA10-

CA25

CAD.. 

CA10-

CA25

CAD.. 

CA10-

CA25

CAD.. 

CA10-

CA25
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Base Mount

38

Mounting C, CA, CAD, L Switches

Code

VE2

VE21

VE21V

DIN Rail Mount

Snap-on for DIN Rail EN 60715 with 
face plate for 45 mm standard knock-out.

Snap-on for DIN Rail EN 60715. With 
face plate for 45 mm standard knock-out.
The handle and plate are adjustable in height.

CAD..
CA10-
CA25

CA4
CA4-1
CAD4-1

CAD.. 

CA10-

CA20

CA25
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Mounting C, CA, CAD Switches

Mounting Plates for Plaster Depth Boxes acc. to DIN 49073 and ÖNORM E8608 Code
CAD..
CA10-
CA25

UE1

UE2

UE3

Plaster depth trim, Protection IP 40

With light, Protection IP 40

With facility for light addition, Protection IP 40
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Face plates

Square and rectangular face plates are available for each size of switch. The face 
plate consists of a frame and a faceplate having the switch positions which is than 
embossed with hot-foil backing. The face plate frame is an essential part of the switch 
and serves as a bearing surface for the handle. If the switch is to be mounted without 
an face plate we would recommend for size S1, S2 and S3 the handle bearing plate 
T100-04.

Standard Letterings Available
(Over 500 standard letterings, special letterings upon request.)

30° switching

45° switching

F022 F141 F158 F703 F023 F137 F142 F159 F701 F704 F152 F709 F026 F035 F153 F169 F024 F143

F160 F221 F222 F224 F025 F034 F036 F037 F038 F039 F139 F144 F147 F149 F150 F151 F219 F258

F259 F273 F280 F329 F384 F708 F053 F161 F297 F298 F306 F307 F001 F040 F052 F229 F355 F018

F019 F029 F030 F154 F155 F165 F166 F183 F184 F301 F302 F321 F332 F333 F334 F335 F374 F711

F712 F002 F021 F033 F041 F055 F305 F319 F054 F003 F042 F138 F255 F299 F308 F353 F350 F351

F004 F014 F017 F020 F027 F028 F031 F032 F043 F049 F135 F156 F157 F162 F167 F168 F187 F189

F303 F304 F336 F337 F347 F348 F710 F713 F714 F734 F005 F044 F136 F140 F702 F006 F010 F045

F015 F050 F007 F011 F046 F008 F012 F047 F016 F051 F009 F013 F048 F748

F782 F783 F784 F785 F786 F787 F788 F799 F111 F210 F211 F284 F285 F296 F322 F727 F740

F739 F741 F419 F789 F790 F791 F794 F795 F110 F106 F116 F294 F317 F414 F415 F416 F417 F418

F775 F776 F777 F778 F779 F780 F781 F796 F797 F798 F105 F108 F112 F113 F117 F118 F293 F429

F217 F267 F289 F330 F375 F376 F383 F408 F409 F410 F411 F412 F413 F426 F427 F430 F729 F752

F747 F295 F742 F743 F215 F216 F738 F744 F746 F792 F793 F107 F109 F114 F115 F212 F213 F214
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Face plates

1INTERRUPTEUR PRINCIPAL, OUVERTURE EN POSITION 0  2INTERRUTTORE GENERALE, APRIRE SOLO CON MANIGLIA SU 0
3INTERRUPTOR PRINCIPAL, ABRIR ARMARIO SOLO EN POS. ’’0’’

60° switching

90° switching

Miscellaneous

F056 F063 F068 F134 F201 F251 F252 F346 F456 F058 F065 F069 F177 F178 F182 F208 F253 F254

F340 F360 F378 F458 F443 F700 F743 F057 F061 F064 F067 F171 F181 F205 F207 F209 F320 F349

F445F437 F715 F719 F059 F060 F062 F066 F170 F172 F173 F174 F175 F176 F179 F180 F186 F188

F202 F204 F206 F250 F265 F266 F286 F318 F327 F338 F339 F425 F716 F717 F718 F726 F733 F751

F755 F756

F070 F087 F088 F089 F133 F197 F198 F232 F243 F247 F263 F268 F310 F311 F323 F328 F352 F367

F379 F380 F470 F754 F072 F163 F164 F192 F193 F196 F230 F231 F234 F244 F257 F262 F264 F282

F288 F291 F313 F382 F441 F705 F721 F722 F750 F757 F758 F075 F076 F098 F220 F223 F356 F357

F377 F723 F071 F073 F080 F081 F085 F086 F090 F091 F092 F093 F094 F104 F194 F235

F371

F237 F239

F240 F241 F249 F260 F269 F274 F281 F290 F292 F312 F314 F315 F316 F324 F331 F344 F354 F358

F359 F364 F370 F373 F381 F385 F442 F469F444 F732 F735 F759 F077 F100 F101 F102 F309

F342 F343 F361 F362 F363 F365 F366 F078 F191 F325 F326 F720 F074 F082 F096 F097 F195 F724

F256 F079 F083 F084 F095 F099 F185 F190 F199 F233 F236 F238 F242 F283 F725 F730 F731 F736

F737

F823 F824 F825 F826 F827 F828 F829 F830 F831 F832 F833 F834 F835 F837

F805 F806 F807 F808 F809 F810 F811 F812 F813 F814 F815 F816 F817 F818

F119 F130 F122 F126 F125 F129 F225 F248 F246 F261 F341 F345 F287 F123 F127 F145 F146 F148

F706 F707 F245 F120 F124 F128 F131 F121 F132 F749 F990 F991

F838 F839 F840 F841
1 2 3

F801 F802 F803 F804

F819 F820 F821 F822
INTERRUPTEUR PRINCIPAL
OUVERTURE EN POSITION 0

INTERRUTTORE GENERALE
APRIRE SOLO CON MANIGLIA SU 0

INTERRUPTOR PRINCIPAL
ABRIR ARMARIO SOLO EN POS. ’’0’’
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Handles

Type CodeColor Size
S00 S0 S1 S2 S3

Type CodeColor Size
S00 S0 S1 S2 S3

R-Handle

F-Handle

S-Handle

P-Handle

Handwheel

black

red

white

electro-
gray

G001
G002
G003
G007

 —    

 —    

 —    

 —    

black

red

white

electro-
gray

G221
G222
G223
G227

     —

     —

     —

     —

black

red

white

electro-
gray

G301
G302
G303
G307

 —   — —

 —   — —

 —   — —

 —   — —

black

red

white

electro-
gray

G211
G212
G213
G217

 —    

 —    

 —    

 —    

black G971  — — — — 

black

red

white

electro-
gray

G251
G252
G253
G257

     

     

     

     

black

red

white

electro-
gray

G521
G522
G523
G527

 —   — —

 —   — —

 —   — —

 —   — —

black

red

white

electro-
gray

G501
G502
G503
G507

 — —  — —

 — —  — —

 — —  — —

 — —  — —

black

red

white

electro-
gray

G411
G412
G413
G417

 — —   

 — —   

 — —   

 — —   

black

red

white

electro-
gray

G321
G322
G323
G327

 — —  — —

 — —  — —

 — —  — —

 — —  — —

I-Handle

B-Handle

L-Handle

K-Handle

O-Handle

S0 S1

S0 S1-S3

S00 S0-S3

Black and Red are standard colours.  White and Electro-Grey available on request.
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International Standards and Approvals

VDE 06604

BS
EN 609474

IEC 609475

Country Authority
Mark or
Standard

USA Underwriters
 Laboratories Inc.

Canada UL investigated
 acc. to CSA

Switzerland Schweizerischer
 Elektrotechnischer
 Verein

Denmark Danmarks Elektriske
 Materiellkontrol

Norway Norges Elektriske
 Materiellkontroll

Sweden Svenska Elektriska
 Materielkontroll-
 anstalten

Finland Sähkötar-
 kastuskeskus

Austria Österreichischer
 Verband für
 Elektrotechnik

Federal Verband Deutscher
Republic Elektrotechniker
of Germany

Great British Standards
Britain Institution

International Electrical
Commission (IEC)
Recommendation

China China Quality
 Certification Centre

Russia Eurasian Conformity
Belarus
Kazakhstan 

Russian Russian Maritime
Federation Register of Shipping

Germanischer Lloyd

Lloyds Register EMEA

6

1

2

2

1

3

3

 Switch approved + Switch conforms to requirements + No approval required
1Approved under the “Component Program” (UL-Recognized Industrial Component). File No. E35541, Category Control No. NLRV2 (U.S.) resp. NLRV8 (Canada).
2Approved under the “Listing Program”. File No. E35541, Category Control No. NLRV (U.S.) resp. NLRV7 (Canada).
3Switch types CAD11/CAD12 approved under the “Listing Program”. File No. E60262, Category Control No. NRNT (U.S.) resp. NRNT7 (Canada).
4It is not required for Industrial Switchgear to bear a symbol but must conform to requirements. By stating the specific standard no. on the product the manufacturer
declares that all requirements of the product standard are met.

5IEC does not operate an approval scheme.
6File No. 13002ass No. 3211-05 resp. 4652-04.

 CAD11/12 CA10 CA10B  C26 CA40 C43 L350/1 L1250/1 L400 L1200
 CA4 CA11 CA11B CA25 C32 CA50 C80 L630/1 C315 L600 L1600
 CA4-1 CA20 CA20B CA25B C42 CA63 C125 L1000/1 C316 L800 L2000

           
           
           

           
           
            

           
           
           

 + + +  + + + + + + +
 + + + + + + + + + + +
 + + + + + + + + + + +

           
           
           

           
           
           

 + + +  + + + + + + +
 + + + + + + + + + + +
 + + + + + + + + + + +
 + + +  + + + + + + +
 + + + + + + + + + + +
 + + + + + + + + + + +
 + + +  + + + + + + +
 + + + + + + + + + + +
 + + + + + + + + + + +
 + + +  + + + + + + +
 + + + + + + + + + + +
 + + + + + + + + + + +
 + + +  + + + + + + +
 + + + + + + + + + + +
 + + + + + + + + + + +
 + + +  + + + + + + +
 + + + + + + + + + + +
 + + + + + + + + + + +
 + + +  + + + + + + +
 + + + + + + + + + + +
 + + + + + + + + + + +
 + + +  + + + + + + +
 + + + + + + + + + + +
 + + + + + + + + + + +

        + + + +
        +  + +
        +  + +

          
           

          

          
          
          

 + + +  + + + + + + +
 + + + + + + + + + + +
 + + + + + + + + + + +
 + + +  + + + + + + +
 + + + + + + + + + + +
 + + + + + + + + + + +

C

C

S

GB14048.3
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Technical Data C, CA Switches

1Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems on request. 2Valid for CA4 only. 3DC switching 
capacity applies to ON/OFF switches. Switching capacity for other configurations on request. 4International Standards and Approvals, refer to page 43. 5For electromagnetic optional 
extras see additional data in Catalog 101. 6Values for switches with spring return on request.  7Storage temperature: -40 °C to 85 °C (in case of temperature below -5 °C no shock load 
permissible).

Selection Data

Rated Insulation Voltage Ui IEC 60947-3, EN 60947-31

  VDE 0660 part 1071

  SEV4

  UL/Canada
  CEE/NEMKO
  min. voltage

Rated Impulse Withstand Voltage Uimp

Rated Thermal Current Iu/Ith IEC 60947-3, EN 60947-3

  VDE 0660 part 107

  SEV4 380 V
   660 V
  UL/Canada

Rated Operational Current Ie

AC-21A Switching of resistive IEC 60947-3, EN 60947-3

 loads, including mo- VDE 0660 part 107
 derate overloads

AC-1 Resistive or low SEV4 380 V
 inductive loads  660 V

AC-22A Switching of combined re- IEC 60947-3, EN 60947-3

 sistive or low inductive loads VDE 0660 220 V-500 V
 including moderate overloads part 107 660 V-690 V

AC-15 Switching of control IEC 60947-5-1, EN 60947-5-1  

 devices, contactors, VDE 0660 220 V-240 V
 valves etc. part 200 380 V-440 V

Pilot Duty UL/Canada4 Heavy

Ampere Rating UL/Canada4

 Resistive or low 
 inductive loads

Resistive load/motor load CEE
  NEMKO

Breaking capacity  220 V-240 V
   380 V-440 V
   660 V-690 V

Power loss per contact at Iu
Resistance to vibration
Resistance to shock

Short Circuit Protection
 Max. fuse size  (gG-characteristic)

 Rated short-time withstand current  (1s-current)

DC Switching Capacity6

No. of series contacts 1 2 3 4 5 6 8
 Voltage V

Resistive loads 24 48 70 95 120 145 190
T ≤ 1 ms 48 95 140 190 240 290 350
 60 120 180 240 300 360 450
 110 220 330 440 550 660 –
 220 440 660 – – – –
 440 660 – – – – –

Inductive loads 24 48 70 95 120 145 190
T = 50 ms 30 60 90 120 150 180 240
 48 95 140 190 240 290 350
 60 120 180 240 300 360 450
 110 220 330 440 550 660 –

Min. Ambient Temperature of Stages
Max. Ambient Temperature of Stages5, 7 open at 100 % Iu/Ith   enclosed at 100 % Ithe

V

V

V

V

kV

A

A

A

A

A

A

A

A

A

A

A

VAC

A

A

A

A

A

A

W

A

A

A

A

 CA4 CA10 CA11 CA20 CA25   C42       C315

 CA4-1 CA10B CA11B CA20B CA25B C26 C32 C43 CA40 CA50 CA63 C80 C125 C200-4 C316

440 690 690 690 690 690 690 690 690 690 690 690 690 690 690/1000

380 660 660 660 690 660 660 660 690 690 690 660 660  – 660

300 300 600 600 300 600 600 600 600 600 600 600 600  – 600

400/380 380 400 400  –  400 400 400 –  –  – 400  –  –  –

               on request

4  6 6 6 6 6 6 6 6 6 6 6 6  6 6/8

10 20 20 25 32 32 50 63 40 50 63 115 150 200 315

10 16 16 25 32 32 40 63 40 50 63 100 160  – 315

 – 12 12 25 32 32 40 63 40 50 63  –  –  – 315

10 20 20 30 30 40 50 65 45 55 65 100 150  – 240

10 20 20 25 32 32 40 63 40 50 63 100 150 200 315

10 16 16 25 32 32 40 63 40 50 63 100 160  – 315

 – 12 12 20 32 32 40 63 40 50 63  –  –  – 315

10 20 20 25 32 32 40 63 40 50 63 100 150 150 315

 – 20 20 25 32 32 40 63 40 50 63 100 125 125 125

2,5 5 5 8 12 14 16 – 14 16 16   –  –  –  –

1,5 4 4 5 6 6 7 – 6 7  7  –  –  –  –

A300 A300 A600 A600 A300 A600 A600 A600 A600 A600 A600  –  –  – A600

10 20 20 30 30 40 50 65 45 55 60 100 150  – 240

4/2 10/6 10/6 16/10  –  25/10 32/10 40/10 –  –  – 63/10  –  –  –

6/42 10/6  – 20/10  –  – – – –  –  –  –  –  –  –

50 150 150 200 280 280 380 550 290 330 440 860 1100 1100 2000
50 150 150 200 250 250 360 550 290 330 440 860 1100 1100 2000

 – 80 80 125 150 150 270 365 170 200 260 400 490 490 340

0,4/0,9 0,9 0,9 0,9 0,7 1.3 1.3 1.7 1 1,8 2,8 5,8 3,8 6,7 17

       min. 4 g, 2-100 Hz, 1,6 mm                       on request

                  min. 5 g, 6 ms                min. 5 g, 30 ms

10 25 25 35 35 50 63 80 50 63 63 125 200 200 315

60 140 140 280 480 350 800 1000 950 950 950 1300 2000 2000 4200

Rated Operational Current Ie
CA4 CA10 CA11 CA20 CA25      C3153

CA4-1 CA10B CA11B CA20B CA25B C26S C32S C42S C80 C125 C3163

10 20 20 25 32 – 50 – 115 – 315
6 12 12 20 25 32 40 63 100 150 250
2,5 4,5 4,5 7,5 10 23 27 30 – – –
0,7 1 1 1,5 2 6,5 – – – – –
0,3 0,4 0,4 0,5 0,6 1,2 – – – – –
0,2 0,27 0,27 0,3 0,3 0,4 – – – – –

6 12 12 20 25 32 40 63 100 150 250
3 5 5 9 12 25 30 55 33 50 70
1 2 2 3 3 16 20 – – – –
0,7 1 1 1,5 1,5 11 15 – – – –
0,3 0,4 0,4 0,5 0,5 3,2 3,5 – – – –

-5 °C
55 °C during 24 hours with peaks up to 60 °C
35 °C during 24 hours with peaks up to 40 °C
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Technical Data C, CA Switches

Selection Data

Rated Utilization Category IEC 60947-3, EN 60947-3
  VDE 0660 part 107
AC-2 Slip ring motor starting, 3 phase 220 V-240 V
 reversing and plugging, 3 pole 380 V-440 V
 star-delta starting  500 V
 CA4-CA50  660 V-690 V

AC-3 Direct-on-line starting, 3 phase 220 V-240 V
 star-delta starting 3 pole 380 V-440 V
 CA63-C315  500 V
   660 V-690 V

  1 phase 110 V-120 V
  2 pole 220 V-240 V
   380 V-440 V

AC-4 Direct-on-line starting, 3 phase 220 V-240 V
 reversing, plugging and 3 pole 380 V-440 V
 inching  500 V 
   660 V-690 V

  1 phase 110 V-120 V
  2 pole 220 V-240 V
   380 V-440 V

AC-23A Frequent switching of 3 phase 220 V-240 V
 motors or other high 3 pole 380 V-440 V
 inductive loads  500 V 
   660 V-690 V

  1 phase 110 V-120 V
  2 pole 220 V-240 V
   380 V-440 V

Ratings  UL/Canada

 Standard motor load 3 phase 110 V-120 V
 DOL-Rating 3 pole 220 V-240 V
 (similar AC-3)  440 V-480 V
   550 V-600 V

  1 phase 110 V-120 V
  2 pole 220 V-240 V
   277 V
   440 V-480 V
   550 V-600 V

 Heavy motor load 3 phase 110 V-120 V
 Reversing-Rating 3 pole 220 V-240 V
 (similar AC-4)  440 V-600 V

  1 phase 110 V-120 V
  2 pole 220 V-240 V
   277 V

Max. Permissible Wire Gage - Use copper wire only
 

 Single-core or stranded wire

 Flexible wire
 (sleeving in accordance with DIN 46228)
 Flexible AWG wires (without sleeve)

kW

kW

kW

kW

kW

kW

kW

HP

HP

HP

HP

mm2

AWG

mm2

AWG

1Cable lug must accept M8 (C200-4) and M12 (C315/C316) screw. 2The insulation material of the conductor has to be PVC (typical wire codes are 
H05V-K0,5 ... H07V-K1,5 or H05V-U0,5 ... H07V-U1,5 etc.). Other materials on request. Connected conductors, which have to be disconnected and re-
connected again must be cut in order to ensure a proper electrical connection and to prevent a complete cut-off of the wire insulation.

 CA4 CA10 CA11 CA20 CA25   C42       C315

 CA4-1 CA10B CA11B CA20B CA25B C26 C32 C43 CA40 CA50 CA63 C80 C125 C200-4 C316

2,5 4 4 5,5 7,5 8 10 18,5 10 11 18,5 30 37 37 55

4,5 7,5 7,5 11 15 15 18,5 30 18,5 22 30 45 55 55 90

 – 10 10 15 18,5 18,5 22 40 22 30 40 55 75 75 110

 – 10 10 13 15 15 22 37 22 30 37 55 55 55 55

1,5 3 3 4 5,5 5,5 7,5 11 7,5 11 11 15 22 22 37

2,2 5,5 5,5 7,5 11 11 15 18,5 15 18,5 18,5 30 37 37 55

 – 5,5 5,5 7,5 11 11 15 18,5 15 18,5 18,5 30 37 37 55

 – 5,5 5,5 7,5 11 11 15 18,5 15 18,5 22 30 30 30 37

0,3 0,6 0,6 1,5 2,2 2,2 2,5 3 2,5 3 3 3,7 5,5 5,5 11

0,55 2,2 2,2 3 4 4 5,5 6 5,5 6 6 7,5 11 11 22

0,75 3 3 3,7 5,5 5,5 7,5 11 7,5 11 11 13 18,5 18,5 30

0,37 0,55 0,55 1,5 2,5 2,7 3,7 5,5 3,7 4 5,5 6 10 10 15

0,55 1,5 1,5 3 5,5 5,5 6 7,5 6 7 7,5 11 15 15 25

 – 1,5 1,5 3 5,5 5,5 6 7,5 6 7 7,5 11 15 15 25

 – 1,5 1,5 3 5,5 5,5 6 7,5 6 7,5 9 11 15 15 22

0,15 0,3 0,3 0,45 0,75 0,75 1,1 1,2 1,1 1,2 1,2 1,5 2,2 2,2 4

0,25 0,75 0,75 1,1 1,5 1,5 2,2 2,4 2,2 2,4 2,4 3 4 4 7,5

0,5 1,5 1,5 2,2 3 3 3,7 4 3,7 4 4 5,5 7,5 7,5 11

1,8 3,7 3,7 5,5 7,5 7,5 11 15 7,5 11 15 30 37 37 75

3 7,5 7,5 11 15 15 22 30 18,5 22 30 45 75 75 132

– 7,5 7,5 11 15 15 30 45 18,5 22 30 55 90 90 132

– 7,5 7,5 11 15 15 22 40 18,5 22 30 45 55 55 37

0,37 0,75 0,75 1,5 2,2 2,2 2,5 4 2,2 2,5 4 5,5 11 11 18,5

0,75 2,5 2,5 3 4 4 5,5 10 4 5,5 10 15 22 22 37

1,1 3,7 3,7 5,5 7,5 7,5 11 18,5 7,5 11 18,5 22 37 37 55

0,75 1,5 1,5 3 5 5 7,5 7,5 7,5 7,5 7,5 10 15 – 30

1 3 3 7,5 10 10 15 15 15 15 15 20 25 – 75

– – 5 10  – 20 25 25 25 25 30 30 40 – 75

– – 5 10  – 25 30 30 25 30 30 40 50 – 60

0,33 0,5 0,5 1,5 2 2 3 3 3 3 3 5 7,5 – 15

0,75 1 1 3 5 5 7,5 7,5 7,5 7,5 7,5 10 15 – 40

0,75 2 2 3 5 5 7,5 7,5 7,5 7,5 10 10 15 – 40

 – – 2 5 – 10 15 15 15 15 15 20 25 – 50

 – – 2 5 – 15 20 20 15 20 20 25 30 – 50

 – 0,5 0,5 1 2 2 3 5  –  –  – 7,5 10 – 15

 – 1 1 2 3 3 5 7,5 –  –  – 15 20 – 30

 – – 3 5 – 10 15 20  –  –  – 25 30 – 40

 – 0,17 0,17 0,33 1,5 1,5 1,5 2  –  –  – 3 5 – 7,5

 – 0,5 0,5 0,75 3 3 3 5 –  –  – 7,5 10 – 15

 – 0,6 0,6 1 3 3 3 5  –  –  – 7,5 10 – 15

2x 2x 2x 2x 2x 2x 2x 2x

1,5 2,5 2,5 4 6 6 10 16 16 16 16 35 70 951 1851

14 12 12 10 8 8 8 6 6 6 6 2 2/0 – MCM

              350

2x 2x 2x 2x 2x 2x 2x 2x  

1,5 2,5 2,5 4 4 6 6 10 10 10 10 25 50 951 1501

(1) (2,5) (2,5) (2,5) (4) (4) (6) (10) (10) (10) (10) (25) (50) 

16 14 14 12 10 10 8 6 6 6 6 3 1/0 – MCM

              300
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Technical Data L Switches

1Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems on request. 
2International Standards and Approvals, refer to page 43. 3For electromagnetic optional extras see additional data in Catalog 101.  4Storage temperature: 
-40 °C to 85 °C (in case of temperature below -5 °C no shock load permissible).

Selection Data  L350   L630  L1000  L1250
 L351 L400 L600 L631 L800 L1001 L1200 L1251 L1600 L2000

Rated Insulation Voltage Ui IEC 60947-3, EN 60947-31

  VDE 0660 part 1071

  UL/Canada2

  min. voltage

Rated Impulse Withstand Voltage Uimp

Rated Thermal Current Iu/Ith IEC 60947-3, EN 60947-3

  VDE 0660 part 107

 Ambient temp. +35 °C during 24 hours with peaks up to +40 °C
 Ambient temp. +55 °C during 24 hours with peaks up to +60 °C

  UL/Canada2

Rated Operational Current Ie

AC-20A No-load operation IEC 60947-3, EN 60947-3

  VDE 0660 part 107 690 V

 Occasional switching 3 phase, 3 pole 220 V-440 V
 under load cos ϕ 0,8 and 500 V
 (AC-20B) 1 phase, 2 pole 660 V-690 V

AC-21B Switching of resistive 3 phase, 3 pole 220 V-440 V

 loads, including mo- and 500 V
 derate overloads 1 phase, 2 pole  660 V-690 V

Interrupting Rating UL/Canada2 600 V
  CSA 600 V

Rated Utilization Category IEC 60947-3, EN 60947-3
  VDE 0660 part 107

AC-23B Occasional switching of 3 phase 220 V-240 V

 motors or other high 3 pole 380 V-440 V
 inductive loads  500 V
   660 V-690 V

Short Circuit Protection

 Max. fuse size  (aR-characteristic)

 Rated short-time withstand current  (1s-current)

Terminals
   for
   connection screw

   length

Min. Ambient Temperature of Stages
Max. Ambient Temperature of Stages3, 4

V
V

V

kV

A
A

A

A

A
A
A

A
A
A

A
A

kW
kW
kW
kW

A
A

mm

690 690 690 690 690 690 690 690 690 690
600 600 600 600 600 600 600 600 600 600

    on request

6 6 6 6 6 6 6 6 6 6

350 500 800 630 1100 1000 1450 1250 1900 2400
350 500 750 600 950 920 1300 1100 1700 2000

350 400 630 630 800 1000 1200 1250 1600 2000

350 500 800 630 1100 1000 1450 1250 1900 2400

350 500 800 500 1000 630 1200 630 1200 1200
350 450 500 450 630 500 800 500 800 800
315 350 400 360 400 400 400 400 400 400

250 450 500 350 630 400 800 400 800 800
250 400 450 315 500 350 630 350 630 630
200 300 350 250 350 300 350 300 350 350

200 300 300 200 300 200 300 200 200 200
200 200 200 200 200 200 200 200 200 200

45 75 75 45 75 45 75 45 75 75
90 132 132 90 132 90 132 90 132 132
110 132 132 110 132 110 132 110 132 132
55 55 65 65 65 65 65 65 65 65

400 500 800 630 1100 1000 2x800 1250 2x1000 2x1250
    on request

   Cable lug or copper bus
M12 M12 M16 M16 M16 M16 M16 M16 2xM16 4xM16

20 30 40 30 40 40 40 50 50 50

-5 °C
55 °C during 24 hours with peaks up to 60 °C, 
permissible load see Rated Thermal Current.
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Technical Data CAD Switches

1Valid for lines with grounded common neutral termination, overvoltage category III, pollution degree 3. Values for other supply systems on request. 
2International Standards and Approvals, refer to page 43. 3Max. 300 V. 4For electromagnetic optional extras see additional data in Catalog 101.
5Values for switches with spring return on request.  6Storage temperature: -40 °C to 85 °C (in case of temperature below -5 °C no shock load permissible).
7Values with lower voltages on request.

Selection Data

Rated Insulation Voltage Ui IEC 60947-3, EN 60947-31

  VDE 0660 part 107
  SEV2

  North America

  min. voltage

Rated Impulse Withstand Voltage Uimp

Rated Thermal Current Iu/Ith IEC 60947-3, EN 60947-3

  VDE 0660 part 107
  SEV2

  North America

Rated Operational Current Ie IEC 60947-3, EN 60947-3
  VDE 0660 part 107
AC-21A Switching of resistive North America3 1 V/6 V

 loads, including mo-  12 V/24 V
 derate overloads  48 V/110 V
   220 V/400 V
   440 V/500 V
   600 V

AC-1 Resistive or low SEV2 1 V/6 V

 inductive loads  12 V/24 V
   48 V/110 V
   220 V/380 V
   440 V/500 V
   600 V

Power loss per contact at Iu

Short Circuit Protection

 Max. fuse size  (gL-characteristic)

 Rated short-time withstand current  (1s-current)

DC Switching Capacity5 IEC 60947-3, EN 60947-3
  VDE 0660 part 107
DC-1 Resistive load SEV2 1 V/6 V
 T = 1 ms North America3 12 V/24 V
   48 V/60 V
   110 V/220 V
   240 V/500 V
   600 V

Max. Permissible Wire Gage - Use copper wire only

 Single-core or stranded wire

 Flexible wire
 (sleeving in accordance with DIN 46228)
 Flexible AWG wires (without sleeve)

Min. Ambient Temperature of Stages
Max. Ambient Temperature of Stages4, 6 open at 100 % Iu/Ith
 enclosed at 100 % Ithe

V
V
V

V

A
A
A

A
A
A
A
A
A

A
A
A
A
A
A

W

A
A

A
A
A
A
A
A

mm2

AWG

mm2

AWG

 CAD4-1 CAD11 CAD12

 440 600 600
 – 600 600
 300 300 300

 17 1 6

on request

 5 6 6
 – 5 5
 5 6 6

 5/2 6/3 –/6
 1,2/0,7 2/1 5/5
 0,45/0,25 0,8/0,4 4/3
 0,15/– 0,2/0,13 2/1,3
 0,1/– 0,1/0,08 1/0,8
 – 0,05 0,5

 – 5/3 –/5
 – 2/1 5/5
 – 0,8/0,4 4/3
 – 0,2/0,13 2/1,3
 – 0,1/0,08 1/0,8
 – 0,05 0,5

 0,4 0,5 0,2

 5 6 6
 30 35 50

 3/1,2 4/2,5 –/4
 0,7/0,4 1,5/0,8 3/2,2
 0,25/0,2 0,3/0,27 1,2/1
 0,13/– 0,2/0,1 0,6/0,3
 0,08/– 0,08/0,03 0,25/0,1
  0,02 0,1

 2x 2x 2x
 1,5 2,5 2,5
 14 12 12

 2x 2x 2x
 1,5 2,5 2,5
 (1) (2,5) (2,5)
 16 14 14

-5 °C 
55 °C during 24 hours with peaks up to 60 °C
35 °C during 24 hours with peaks up to 40 °C
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Dimensions

1see page 55

mm
inch

Two or Four Hole Panel Mounting

E
for CA4, CA4-1,
CAD4-1

E-V
for CA4, CA4-1,
CAD4-1

EF
for CA4, CA4-1,
CAD4-1

EF-V
for CA4, CA4-1,
CAD4-1

E
E-V
ER

EF
EF-V
ERF

 CA10
CA4 CA11    CA10B     CA403    C3154

CA4-1 CAD11    CA11B     CA503 C125  L switches L switches

CAD4-1 CAD12 CA20 CA253 CA20B CA25B C26 C32 C423 C43 CA633 C80 C200-4 Size S2 Size S3

0 48 48 48    (64) 64 64 64 64 64    (88) 88 64 (88) 88 88 88 130
1.18 1.89 1.89 1.89 (2.52) 2.52 2.52 2.52 2.52 2.52 (3.46) 3.46 2.52 (3.46) 3.46 3.46 3.46  5.12

29,5 43 45 46 56 56 58 60 66 84 55,5x64 84 88 88 126
1.16 1.69 1.77 1.81 2.20 2.20 2.28 2.36 2.60 3.30 2.19x2.52 3.30 3.46 3.46 4.96

4 4 4 4 4 4 4 4 4 5.5 4 5,5 5,5 5,5 7
.16 .16 .16 .16 .16 .16 .16 .16 .16 .22 .16 .22 .22 .22 .28

3,2 5 5 5 5 5 5 5 5    (6) 6 5    (6) 6 6 6 7
.13 .20 .20 .20 .20 .20 .20 .20 .20 (.24) .24 .20 (.24) .24 .24 .24 .28

8-11 8-19 8-19 8-19 10-22 10-22 10-22 10-22 10-22 13-30 10-22 13-30 13-30 13-30 15,5-25
.31-.43 .31-.75 .31-.75 .31-.75 .39-.87 .39-.87 .39-.87 .39-.87 .39-.87 .51-1.18 .39-.87 .51-1.18 .51-1.18 .51-1.18 .61-.98

- 36 36 36    (48) 48 48 48 48 48    (68) 68 48    (68) 68 68 68 104
- 1.42 1.42 1.42 (1.89) 1.89 1.89 1.89 1.89 1.89 (2.68) 2.68 1.89 (2.68) 2.68 2.68 2.68 4.09

- 4,5 4,5 5,5 5 5,5 7,5 7,5 7,5 7,5 7,6 9,4 9,4 27,5 11,9 (32)
- .18 .18 .22 .20 .22 .30 .30 .30 .30 .30 .37 .37 1.08 .47   (1.26)

A

B

C

D1

D2

E

M2

2M, additional length for mounting ER only
3Dimensions in ( ) for ER mounting plate only 4Dimensions in ( ) for L800, L1200, L1600

2M, additional length for mounting ERF only
3Dimensions in ( ) for ERF mounting plate only 4Dimensions in ( ) for L800, L1200, L1600

 CA10
CA4 CA11   CA10B      CA403    C3154

CA4-1 CAD11   CA11B      CA503 C125  L switches L switches

CAD4-1 CAD12 CA20 CA253 CA20B CA25B C26 C32 C423 C43 CA633 C80 C200-4 Size S2 Size S3

30 48 48 48    (64) 64 64 64 64 64    (88) 88 64    (88) 88 88 88 130
1.18 1.89 1.89 1.89 (2.52) 2.52 2.52 2.52 2.52 2.52 (3.46) 3.46 2.52 (3.46) 3.46 3.46 3.46 5.12

29,5 43 45 46 56 56 58 60 66 84 55,5x64 84 88 88 126
1.16 1.69 1.77 1.81 2.20 2.20 2.28 2.36 2.60 3.30 2.19x2.52 3.30 3.46 3.46 4.96

4 4 4 4 4 4 4 4 4 5,5 4 5,5 5,5 5,5 7
.16 .16 .16 .16 .16 .16 .16 .16 .16 .22 .16 .22 .22 .22 .28

3,2 5 5 5 5 5 5 5 5    (6) 6 5    (6) 6 6 6 7
.13 .20 .20 .20 .20 .20 .20 .20 .20 (.24) .24 .20 (.24) .24 .24 .24 .28

8-11 15-19 15-19 15-19 19-22 19-22 19-22 19-22 19-22 26-30 19-22 26-30 26-30 26-30 22-25
.31-.43 .59-.75 .59-.75 .59-.75 .75-.87 .75-.87 .75-.87 .75-.87 .75-.87 1.02-1.18 .75-.87 1.02-1.18 1.02-1.18 1.02-1.18 .87-.98

- 36 36 36    (48) 48 48 48 48 48    (68) 68 48    (68) 68 68 68 104
- 1.42 1.42 1.42 (1.89) 1.89 1.89 1.89 1.89 1.89 (2.68) 2.68 1.89 (2.68) 2.68 2.68 2.68 4.09

- 4,5 4,5 5,5 5 5,5 7,5 7,5 7,5 7,5 7,6 9,4 9,4 27,5 11,9 (32)
- .18 .18 .22 .20 .22 .30 .30 .30 .30 .30 .37 .37 1.08 .47   (1.26)

1 - - - - - - - - - - - - - - 
.04 - - - - - - - - - - - - - -

A

B

C

D1

D2

E

M2

M1
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49

Dimensions

1see page 55

mm
inch

Two or Four Hole Panel Mounting

E22

E22-V

EG
EGF

CA10
CA11
CAD11
CAD12 CA20 CA25
48 48 48
1.89 1.89 1.89

43 45 46
1.69 1.77 1.81

4 4 4
.16 .16 .16

5 5 5
.20 .20 .20

30 30 30
1.17 1.17 1.17

A

B

C

D1

E

CA10        C125
CA11      CA40  C200-4
CAD11      CA50  L switches

CAD12 CA20 CA25 C26 C32 C42 CA63 C80 Size S2

64 64 64 88 88 88 88 130 130
2.52 2.52 2.52 3.46 3.46 3.46 3.46 5.12 5.12

43 45 46 58 60 66 55,5x64 84 88
1.69 1.77 1.81 2.28 2.36 2.60 2.19x2.52 3.30 3.46

4 4 4 5,5 5,5 5,5 5,5 7 7
.16 .16 .16 .22 .22 .22 .22 .28 .28

5 5 5 6 6 6 6 7 7
.20 .20 .20 .24 .24 .24 .24 .28 .28

10-22 10-22 10-22 13-30 13-30 13-30 13-30 15,5-25 15,5-25
.39-.87 .39-.87 .39-.87 .51-1.18 .51-1.18 .51-1.18 .51-1.18 .61-.98 .61-.98

19-22 19-22 19-22 26-30 26-30 26-30 26-30 22-25 22-25
.75-.87 .75-.87 .75-.87 1.02-1.18 1.02-1.18 1.02-1.18 1.02-1.18 .87-.98 .87-.98

48 48 48 68 68 68 68 104 104
1.89 1.89 1.89 2.68 2.68 2.68 2.68 4.09 4.09

6,7 6,7 6,7 0,5 0,5 0,5 0,5 2 2
.26 .26 .26 .02 .02 .02 .02 .08 .08

A

B

C

D1

D2

D2

E

M

EG

EGF
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50

Dimensions

1see page 55

mm
inch

Four Hole Panel Mounting or Mosaic Mounting

KN1
KD1
KN2

E9
E91

E92

E93
E94 E9 E91 E92 E93 E94

6 6,35 - - -
.24 .25 - - -

12 12,8 - - -
.47 .50 - - -

15,4 17,4 32,5 28,5 32,5
.61 .69 1.28 1.12 1.28

4,7 5,5 - - -
.19 .22 - - -

- - - 4 -
- - - .16 -

D

F

G

K

M

CA4
CA4-1
CAD4-1

CA4
CA4
CAD4-1
29,5
1.16B

KN2 CA10
CA11
CAD11
CAD12 CA20 CA25
48 48 48
1.89 1.89 1.89

43 45 46
1.69 1.77 1.81

4 4 4
.16 .16 .16

5 5 5
.20 .20 .20

8-19 8-19 8-19
.31-.75 .31-.75 .31-.75

36 36 36
1.42 1.42 1.42

5,2 5,2 5,2
.20 .20 .20

A

B

C

D1

D2

E

M

KN1
KD1

CA10
CA11   CA10B     CA40
CAD11   CA11B     CA50
CAD12 CA20 CA25 CA20B CA25B C26 C32 C42 CA63
64 64 64 64 64 64 64 64 64
2.52 2.52 2.52 2.52 2.52 2.52 2.52 2.52 2.52

43 45 46 56 56 58 60 66 55,5x64
1.69 1.77 1.81 2.20 2.20 2.28 2.36 2.60 2.19x2.52

4 4 4 4 4 4 4 4 4
.16 .16 .16 .16 .16 .16 .16. .16 .16

5 5 5 5 5 5 5 5 5
.20 .20 .20 .20 .20 .20 .20 .20 .20

10-22 10-22 10-22 10-22 10-22 10-22 10-22 10-22 10-22
.39-.87 .39-.87 .39-.87 .39-.87 .39-.87 .39-.87 .39-.87 .39-.87 .39-.87

48 48 48 48 48 48 48 48 48
1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89

4,7 4,7 4,7 7 7 7 7 7 7
.19 .19 .19 .28 .28 .28 .28 .28 .28

A

B

C

D1

D2

E

M
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51

Dimensions
mm
inch

Two or Four Hole Panel Mounting

ED22 EC
ED
EC1
ED1

CA10                   CA40
CAD11            CA20B       CA50
CAD12  CA11  CA20  CA25  CA10B  CA11B  CA25B  C26  C32 C42 C43 CA63

EC  EC  EC  EC  EC EC1 EC EC1 EC EC1 EC EC1 EC EC EC EC
ED ED22 ED ED22 ED ED22 ED ED22 ED ED1 ED ED1 ED ED1 ED ED1 ED ED ED ED
48 48 48 48 64 48 64 48 64 64 64 64 64 64 64 64 88 88 88 88
1.89 1.89 1.89 1.89 2.52 1.89 2.52 1.89 2.52 2.52 2.52 2.52 2.52 2.52 2.52 2.52 3.46 3.46 3.46 3.46

50 74 50 74 68 74 68 74 88 74 88 74 88 74 88 74 108 108 108 108
1.97 2.91 1.97 2.91 2.68 2.91 2.68 2.91 3.46 2.91 3.46 2.91 3.46 2.91 3.46 2.91 4.25 4.25 4.25 4.25

4 - 4 - 4 - 4 - 4 4 4 4 4 4 4 4 4 4 4 5,5
.16 - .16 - .16 - .16 - .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .16 .22

2 4 2 4 2 4 2 4 2 4 4 4 4 4 4 4 7,5 7,5 7,5 7,5
.08 .16 .08 .16 .08 .16 .08 .16 .08 .16 .16 .16 .16 .16 .16 .16 .30 .30 .30 .30

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 6 6 6 6
.20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .20 .24 .24 .24 .24

8-15 - 8-15 - 8-15 - 8-15 - 10-15 10-15 10-15 10-15 10-15 10-15 10-15 10-15 13-15 13-15 13-15 13-15
.31-.59 - .31-.59 - .31-.59 - .31-.59 - .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .51-.59 .51-.59 .51-.59 .51-.59

18-22 11-15 18-22 11-15 18-22 11-15 18-22 11-15 22-25 19-22 22-25 19-22 22-25 19-22 22-25 19-22 28-33 28-33 28-33 28-33
.71-.87 .43-.59 .71-.87 .43-.59 .71-.87 .43-.59 .71-.87 .43-.59 .87-.98 .75-.87 .87-.98 .75-.87 .87-.98 .75-.87 .87-.98 .75-.87 1.1-1.3 1.1-1.3 1.1-1.3 1.10-1.30

36 - 36 - 48 - 48 - 48 48 48 48 48 48 48 48 68 68 68 68
1.42 - 1.42 - 1.89 - 1.89 - 1.89 1.89 1.89 1.89 1.89 1.89 1.89 1.89 2.68 2.68 2.68 2.68

- 30 - 30 - 30 - 30 - - - - - - - - - - - -
- 1.17 - 1.17 - 1.17 - 1.17 - - - - - - - - - - -  -

2 1,5 2 1,5 2 1,5 2 1,5 2 - 2 - 2 - 2,2 - 2,2 2,2 2,2 2,2
.08 .06 .08 .06 .08 .06 .08 .06 .08 - .08 - .08 - .09 - .09 .09 .09 .09

53,5 74,3 53,5 74,3 - 74,3 - 74,3 - 73,7 - 73,7 - 73,7 - 73,7 101 101 101 101
2.10 2.93 2.10 2.93 - 2.93 - 2.93 - 2.90 - 2.90 - 2.90 - 2.90 3.98 3.98 3.98 3.98

53,5 74,3 53,5 74,3 - 74,3 - 74,3 - 73,7 - 73,7 - 73,7 - 73,7 101 101 101 101
2.10 2.93 2.10 2.93 - 2.93 - 2.93 - 2.90 - 2.90 - 2.90 - 2.90 3.98 3.98 3.98 3.98

67,5 74,3 67,5 94,3 - 74,3 - 94,3 - 73,7 - 93,7 - 93,7 - 93,7 101 139 139 101
2.66 2.93 2.66 3.71 - 2.93 - 3.71 - 2.90 - 3.69 - 3.69 - 3.69 3.98 5.47 5.47 3.98

67,5 74,3 81,5 94,3 - 94,3 - 94,3 - 93,7 - 93,7 - 93,7 - 93,7 139 139 139 101
2.66 2.93 3.21 3.71 - 3.71 - 3.71 - 3.69 - 3.69 - 3.69 - 3.69 5.47 5.47 5.47 3.98

81,5 94,3 - - 103 - 103 - - 93,7 103 - 103 - 114,5 - 139 177 177 139
3.21 3.71 - - 4.06 - 4.06 - - 3.69 4.06 - 4.06 - 4.50 - 5.47 6.97 6.97 5.47

81,5 94,3 - - - - - - 103 - 127 - 127 - 127 - 177 215 215 139
3.21 3.71 - - - - - - 4.06 - 5 - 5 - 5 - 6.97 8.46 8.46 5.47

- - - - - - - - 127 - 139,5 - 139,5 - 139,5 - 177 215 215 139
- - - - - - - - 5 - 5.47 - 5.47 - 5.47 - 6.97 8.46 8.46 5.47

- - - - - - - - 127 - 152 - 152 - 152 - 215 253 253 177
- - - - - - - - 5 - 5.98 - 5.98 - 5.98 - 8.46 9.96 9.96 6.97

- - - - - - - - 139,5 - 164,5 - 164,5 - 164,5 - 215 253 253 177
- - - - - - - - 5.47 - 6.48 - 6.48 - 6.48 - 8.46 9.96 9.96 6.97

- - - - - - - - 152 - 177 - 177 - 177 - 253 - 291 177
- - - - - - - - 5.98 - 6.97 - 6.97 - 6.97 - 9.96 - 11.46 6.97

- - - - - - - - 152 - - - - - - - 253 - 291 215
- - - - - - - - 5.98 - - - - - - - 9.96 - 11.46 8.46

- - - - - - - - 164,5 - - - - - - - 253 - 329 215
- - - - - - - - 6.48 - - - - - - - 9.96 - 12.95 8.46

A

B

C

C

D1

D2

D2

E

F

M

1

2

3

4

5

6

7

8

9

10

11

12

EC/EC1

ED/ED1/
ED22

EC/EC1

ED/ED1/
ED22

ED/ED22

Stages L
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52

Dimensions

1see page 55

mm
inch

Single Hole Mounting or Base Mounting

 CA10
CA4 CA11
CA4-1 CAD11
CAD4-1 CAD12 CA20 CA25
30 48 48 48
1.18 1.89 1.89 1.89

- 64 64 64
- 2.52 2.52 2.52

- 64 64 64
- 2.52 2.52 2.52

28 43 45 46
1.10 1.69 1.77 1.81

5 6 6 6
.20 .24 .24 .24

29,5 39 39 39
1.16 1.54 1.54 1.54

39 59 59 59
1.54 2.32 2.32 2.32

- 78,5 78,5 78,5
- 3.09 3.09 3.09

12,5 18,2 18,2 18,2
.49 .72 .72 .72

- 25,2 25,2 25,2
- .99 .99 .99

- 25,2 25,2 25,2
- .99 .99 .99

A/E

B

C

D

F

M

FH3...

FH4...

FH4...

FH3...

FH4...

VE
VE-V

CA10
CA11   CA10B      CA402    C3153

CAD11   CA11B      CA502 C125  L switches L switches

CAD12 CA20 CA252 CA20B CA25B C26 C32 C422 C43 CA632 C80 C200-4 Size S2 Size S3

48 48 48    (64) 64 64 64 64 64    (88) 88 64 (88) 88 88 88 128
1.89 1.89 1.89 (2.52) 2.52 2.52 2.52 2.52 2.52 (3.46) 3.46 2.52 (3.46) 3.46 3.46 3.46 5.04

43 45 46 56 56 58 60 66 84 55,5x64 84 88 88 126
1.69 1.77 1.81 2.20 2.20 2.28 2.36 2.60 3.30 2.19x2.52 3.30 3.46 3.46 4.96

10,5 10,5 10,5 13,5 13,5 13,5 13,5 13,5 16 13,5 16 16 16 19,3
.41 .41 .41 .53 .53 .53 .53 .53 .63 .53 .63 .63 .63 .76

4,1 4,1 4,1 4,1 4,1 4,1 4,1 5,4 5,4 5,4 5,4 5,4 5,4 7
.16 .16 .16 .16 .16 .16 .16 .21 .21 .21 .21 .21 .21 .28

5 5 5 5 5 5 5 5 6 5 (6) 6 6 6 7
.20 .20 .20 .20 .20 .20 .20 .20 .24 .20 (.24) .24 .24 .24 .28

8-19 8-19 8-19 10-22 10-22 10-22 10-22 10-22 13-30 10-22 13-30 13-30 13-30 15,5-25
.31-.75 .31-.75 .31-.75 .39-.87 .39-.87 .39-.87 .39-.87 .39-.87 .51-1.18 .39-.87 .51-1.18 .51-1.18 .51-1.18 .61-.98

36 36 36    (48) 48 48 48 48 48    (68) 68 48    (68) 68 68 68 104
1.42 1.42 1.42 (1.89) 1.89 1.89 1.89 1.89 1.89 (2.68) 2.68 1.89 (2.68) 2.68 2.68 2.68 4.09

2,2 2,2 3,2 2,5 2,5 5 5 5 7 5,1 8,9 8,9 27 11,4 (31.9)
.09 .09 .13 .10 .10 .20 .20 .20 .28 .21 .35 .35 1.06 .45   (1.25)

A

B

C

D1

D2

D3

E

M
2Dimensions in ( ) for revertive mounting plate 3Dimensions in ( ) for L800, L1200, L1600

FS1...
FT1...
FT3...

FH3...
FS2...
FT2...
FT4...

FH4...
FS4...
FT6...

FS1...
FS2...
FS4...

FH3...
FH4...
FT1...
FT2...
FT6...

FT3...
FT4...

VF22
VF22V

VF
VF-V

VE22
VE22V
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53

Dimensions

1see page 55     2not available for switch type CA20

mm
inch

Base Mounting

VE1 CA10
CA11   CA10B     CA40
CAD11   CA11B     CA50
CAD12 CA20 CA25 CA20B CA25B C26 C32 C42 CA63
48 48 48 64 64 64 64 64 64
1.89 1.89 1.89 2.52 2.52 2.52 2.52 2.52 2.52

43 45 46 56 56 58 60 66 55,5x64
1.69 1.77 1.81 2.20 2.20 2.28 2.36 2.60 2.19x2.52

10,5 10,5 10,5 13,5 13,5 13,5 13,5 13,5 13,5
.41 .41 .41 .53 .53 .53 .53 .53 .53

5 5 5 5 5 5 5 5 5
.20 .20 .20 .20 .20 .20 .20 .20 .20

8-15 8-15 8-15 10-15 10-15 10-15 10-15 10-15 10-15
.31-.59 .31-.59 .31-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59 .39-.59

36 36 36 48 48 48 48 48 48
1.42 1.42 1.42 1.89 1.89 1.89 1.89 1.89 1.89

48 48 48 70 70 70 70 70 70
1.89 1.89 1.89 2.76 2.76 2.76 2.76 2.76 2.76

60 60 60 60 60 60 60 60 60
2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.36 2.36

A

B

C

D1

D2

E

F

G

VE2

CA10 CA11
CAD11 CA20
CAD12 CL10 CA25 
 Max. no. of stages

CA4 CA10
CA4-1 CAD11
CAD4-1 CAD12 CA11 CA20 CA25
      No. of stages

S =

S =

S =

S =

S =

3 1 - 

3 1 1 

4 2 2 

5 2 2 

5 32 3 

1/2 1/2 1/2 1/2 1

3 3 - - 2

4 - - - -

- - 3 3 -

- - - - 3

5 - - - -

- 4/5 - - -

- - 4 - -

6 - - 4 -

- 6 - - 4

46
1.81

50
1.97

61
2.40

67
2.64

69
2.70

44
1.73

46
1.81

54
2.13

56
2.20

60
2.36

62
2.44

66
2.60

68
2.68

70
2.76

74
2.91

VE2 VE21, VE21V

21
.83

26,5
1.04

26,5
1.04

-
-

-
-

26,5
1.04

-
-

-
-

26,5
1.04

-
-

HSmin.

VE21 (for CA4, CA4-1 and CAD4-1) VE21 (for CA10-CA20)
VE21V (for CA25)
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54

Dimensions
mm
inch

Wall Mounting, Face plates and Additional Length

Quick connects for switches CA4-4

UE1
UE2
UE3

Lamp

Face plates for mounting E, EF, ER, ERF, EG, EGF, KN1, KD1, KN2, EC, EC1, ED, ED1, VE, VE1, VF

Additional length for amendment (page 6)

Size A B C
30 39 5,5
1.18 1.54 .22

48 59 6,7
1.89 2.32 .26

64 78 7,4
2.52 3.07 .29

S00

S0

S1

A C
30 5,5
1.18 .22

48 6,3
1.89 .25

64 7,4
2.52 .29

88 8,5
3.46 .33

130 11,5
5.12 .45

S00

S0

S1

S2

S3

Size

 CA10
 CA11    CA40
CAD11 CA20    CA50
CAD12 CA25 C26 C32 C42 CA63
5,4 - - - - -
.21 - - - - -

- - 9,2 9,2 - 8,2
- - .36 .36 - .32

- 17,3 12,2 12,2 12,2 12,2
- .68 .48 .48 .48 .48

S0 switches with latching mechanism size S1

S1 switches with latching mechanism size S2

with snap action

Amendment

B

C

S
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55

Dimensions
mm
inch

Additional Length

Terminal lugs for switches C200-4-, C315, C316 and L switches

Length L

        C315   L800 L1600
L350 L630 L1000 L1250 L351 L631 L1001 L1251 C316 L400 L600 L1200 L2000
190 220 230 240 138 148 148 148 150 180 208 256 326
7.48 8.66 9.06 9.45 5.43 5.83 5.83 5.83 5.91 7.09 8.19 10.08 12.83F

               C125
CA4 CA10            CA40  C200-4 C315
CA4-1 CAD11            CA50  L switches L switches

CAD4-1 CAD12 CA11 CA20 CA25 CA10B CA11B CA20B CA25B C26 C32 C42 C43 CA63 C80 Size S2 Size S3

30 33,5 36,7 37,7 39 38,9 42,1 43,1 44,4 42 46,8 50,8 59 42,5 61,5 67,5 78,6
1.18 1.32 1.44 1.48 1.51 1.53 1.66 1.70 1.75 1.65 1.84 2.00 2.32 1.67 2.42 2.66 3.09

38 43 49,4 50,4 53 48,4 54,8 55,8 58,4 54,7 64,3 72,3 80,5 55,2 88,0 100 117,2
1.50 1.69 1.94 1.98 2.09 1.91 2.16 2.20 2.30 2.15 2.51 2.85 3.17 2.17 3.46 3.94 4.61

46 52,5 62,1 63,1 67 57,9 67,5 68,5 72,4 67,4 81,8 93,8 102 67,9 114,5 132,5 155,8
1.81 2.07 2.44 2.48 2.64 2.28 2.66 2.70 2.85 2.65 3.22 3.69 4.02 2.67 4.51 5.22 6.13

54 62 74,8 75,8 81 67,4 80,2 81,2 86,4 80,1 99,3 115,3 123.5 80,6 141 165 194,4
2.13 2.44 2.94 2.98 3.19 2.65 3.16 3.20 3.40 3.15 3.91 4.54 4.86 3.17 5.55 6.50 7.65

62 71,5 87,5 88,5 95 76,9 92,9 93,9 100,4 92,8 116,8 136,8 145 93,3 167,5 197,5 233
2.44 2.81 3.44 3.48 3.74 3.03 3.66 3.70 3.95 3.65 4.60 5.39 5.71 3.67 6.59 7.78 9.17

70 81 100,2 101,2 109 86,4 105,6 106,6 114,4 105,5 134,3 158,3 166,5 106 194 230 271,6
2.76 3.19 3.94 3.98 4.29 3.40 4.16 4.20 4.50 4.15 5.29 6.23 6.56 4.17 7.64 9.06 10.69

78 90,5 112,9 113,9 123 95,9 118,3 119,3 128,4 118,2 151,8 179,8 188 118,7 220,5 262,5 310,2
3.07 3.56 4.44 4.48 4.84 3.78 4.66 4.70 5.05 4.65 5.98 7.08 7.40 4.67 8.68 10.33 12.21

86 100 125,6 126,6 137 105,4 131 132 142,4 130,9 169,3 201,3 209,5 131,4 247 295 348,8
3.39 3.94 4.94 4.98 5.39 4.15 5.16 5.20 5.60 5.15 6.67 7.93 8.25 5.17 9.72 11.61 13.73

94 109,5 138,3 139,3 151 114,9 143,7 144,7 156,4 143,6 186,8 222,8 231 144,1 273,5 327,5 387,4
3.70 4.31 5.44 5.48 5.94 4.52 5.66 5.70 6.15 5.65 7.36 8.77 9.09 5.67 10.77 12.89 15.25

- 119 151 152 165 124,4 156,4 157,4 170,4 156,3 204,3 244,3 252,2 156,8 300 360 426
- 4.68 5.94 5.98 6.50 4.90 6.16 6.20 6.70 6.15 8.04 9.62 9.54 6.17 11.81 14.17 16.77

- 128,5 163,7 164,7 179 133,9 169,1 170,1 184,4 169 221,8 265,8 274 169,5 326,5 392,5 464,6
- 5.06 6.44 6.48 7.05 5.27 6.66 6.70 7.25 6.65 8.73 10.46 10.79 6.67 12.85 15.45 18.29

- 138 176,4 177,4 193 143,4 181,8 182,8 198,4 181,7 239,3 287,3 295,5 182,2 353 425 503,2
- 5.43 6.94 6.98 7.60 5.65 7.16 7.20 7.80 7.15 9.42 11.31 11.63 7.17 13.90 16.73 19.81

1
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C200-4

C315
C316
L400
L600

L800
L1200
L1600
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L1001
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L630
L1200
L1250
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56
We reserve the right to make technical and dimensional changes without prior notice.

The Range of “Blue Line” Switchgear
Technical literature covering the following products is available on request.

Catalog 
Number

Main Switches and Main Switches with Emergency Function 16 A-315 A
Maintenance Switches 20 A-315 A
Switch Disconnectors 20 A-315 A
According to IEC 60947-3, EN 60947-3, VDE 0660 part 107, IEC 60204, EN 60204 and VDE 0113

C, CA and CAD Switches 10 A-315 A and L Switches 350 A-2400 A
C, CA and CAD switches are designed for universal application. They are recommended for instrument, isolator, 
double-throw and motor control.
L switches are designed for load and off-load applications. They are used to switch resistive or low inductive 
loads.

Optional Extras and Enclosures
The complete product line, a large number of optional extras is available, including door interlocks, push-pull 
devices, cylinder and padlock attachments, control and indicator devices, AC motor drives, as well as  
enclosures, both insulated and metal.

A and AD Switches 6 A-25 A
A and AD switches have 4 contacts in each switching stage. These switches provide an extensive range of switch  
functions and require a minimum mounting depth. Up to 24 switching positions are possible, with availability of  
48 contacts per 12 stage switch column.

CG, CH and CHR Switches 10 A-25 A
Ultra compact CG, CH and CHR switches are ideally suited for control and instrumentation applications. 
Switch terminals are “finger-proof” and conveniently accessible for wiring and are delivered open. All CG4 swit-
ches offer specially designed gold plated contacts or H-bridges with “cross-wire” contact systems, which facilita-
tes their use in electronic circuitry and chemically aggressive environments.

DH, DHR, DK and DKR Switches 6 A-16 A
DH, DHR, DK and DKR switches incorporate unique corrosion resistant contacts that permit operation on system 
voltage as low as 1 V. They have fully enclosed and protected contacts which can be operated either by rotary 
and/or lateral handle movement. D switches are used in calibration and semiconductor circuits. They are also 
used for relay and contactor control.

X Switches 200 A-630 A
X switches can be applied for load, tap and gang switching duties. They incorporate 6 contacts in each switching 
stage. Their compact design provides a minimum length dimension for mounting purposes.

KG Switches 20 A-315 A and KH and KHR Switches 16 A-80 A
KG, KH and KHR switches are excellent circuit interruptors. They have high through fault and fault making 
capacities and are especially designed for use as isolators and safety switches for machine tools, distribution 
panels and switchboards. KG ON/OFF switches offer unusually high dimensioned air and creepage distances 
between terminals which are designed for time saving “straight-line” wiring. ON/OFF switches are available with 
up to 8 poles and double-throw switches are available with up to 4 poles.

Push Buttons and Pilot Lights, 22,5 mm Ø
A complete range of state-of-the-art push buttons and pilot lights represent an ideal combination of functional 
security and economical efficiency in a modular design. 
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SALES AND SERVICE ORGANIZATION

Australia
Kraus & Naimer Pty. Ltd.
379 Liverpool Road, ASHFIELD, N.S.W. 2131
Tel: +61 2 9797-7333, Fax: 0092
salesaus@krausnaimer.com

Austria
Kraus & Naimer GmbH
Schumanngasse 35
1180 WIEN
Tel: +43 1 404 06-0, Fax: 404 06-190
aso@krausnaimer.com

Belgium, Luxembourg
Kraus & Naimer B.V.
Ikaros Business Park
Ikaroslaan 2
B-1930 ZAVENTHEM
Tel: +32 2 757-0141, Fax: 1640
sales.be@krausnaimer.com

Brazil
Central and South America
Kraus & Naimer Ind. Com. Ltda. 
Rua Santa Monica, 1061
Parque Industrial San Jose 
06715-865 Cotia - SP
Tel: +55 11 2198-1288, Fax: 1251
knbrasil@krausnaimer.com.br

Canada
Kraus & Naimer Ltd.
219 Connie Crescent, Unit 13A
CONCORD, Ontario, L4K 1L4
Tel: +1 905 738-1666, Fax: 9327
salescan@krausnaimer.com

Cyprus
ELECTROMATIC CONSTRUCTIONS LTD.
72, Evagoras Pallikarides Str., CY-2235 LATSIA-Nicosia
P. O. Box 12630, CY-2251 LATSIA-Nicosia
Tel: +357 2 48 41 41, Fax: 48 57 47

Czech Republic
OBZOR, výrobní družstvo Zlín
Na Slanici 378
CZ-76413 ZLÍN
Tel: +420 57 7195-111/-153 (Techn. Supp.)
Fax: +420 57 7195-152/-138 
ots@obzor.cz

Denmark
THIIM A/S
Transformervej 31
DK-2730 HERLEV
Tel: +45 4485 8000, Fax: 8005
thiim@thiim.com

Finland
Kraus & Naimer Oy
Kiitoradankuja 8
FIN-01530 VANTAA
Tel: +358 9 825-424-0, Fax: 424-10
myynti@krausnaimer.com

France
Kraus & Naimer s.a.s.
33, rue Bobillot
F-75013 PARIS
Tél: +33 1 58 40 80 80, Fax: 45 80 91 19
ventes@krausnaimer.com

Germany
Kraus & Naimer GmbH
Wikingerstraße 20-28, D-76189 KARLSRUHE
Postfach 10 01 24, D-76231 KARLSRUHE
Tel: +49 721 59 88-0, Fax: 59 28 28
sales.ger@krausnaimer.com

Great Britain
Kraus & Naimer Ltd.
115 London Road
NEWBURY/BERKSHIRE RG14 2AH
Tel: +44 1635 262626, Fax: 37807
sales-uk@krausnaimer.com

Greece
KALAMARAKIS-SAPOUNAS S. A.
Ionias & Neromilou Str., P. O. Box 46566
GR-13671 ACHARNES/ATHENS
Tel: +30 2 10 240-6000-6, Fax: 240-6007
kalamarakis.sapounas@ksa.gr

Hungary
GANZ, Schalter- u. Gerätefabrik
X. Kõbányal út 41/c, Postfach 87
H-1475 BUDAPEST
Tel: +36 1 261-5479, Fax: 4685
ganzkk@ganzkk.hu

Iceland
BRAEDURNIR ORMSSON EHF
Lágmúli 6-9, P. O. Box 8670
REYKJAVIK
Tel: +354 530-28 00, Fax: 28 10
skuli@ormsson.is

India
BLISS ELECTRICALS Pvt. Ltd.
SA42 A&B, 2nd Flr, Lake City Mall,
Kapurbavdi Junction,
THANE (W) - 400 607
Tel: +91-22-25368609
kane.shriram@blisselectricals.com

Republic of Ireland
Kraus & Naimer Ltd.
4235 Atlantic Avenue
Westpark Business Campus
Shannon, Co. Clare
Tel: +353 61 704700, Fax: 471084
sales-ie@krausnaimer.com

Italy
Kraus & Naimer s.r.l.
Via Terracini, 9
I-24047 TREVIGLIO (BG)
Tel: +39 0363-30 11 12, Fax: 30 21 13
SalesItaly@krausnaimer.com

Japan
Kraus & Naimer Ltd.
Yoshiwada Building 2F
1-11-6 Hamamatsucho
Minato-Ku, TOKYO 105-0013
Tel: +81 3 3436-6151, Fax: 6325
sales-jpn@krausnaimer.com

Mexico
JC Ingeniería y Control, SA de CV.
Ángel Gaviño 30.
C. Satélite, C. Medicos, 
Naucalpan Edo. de Mexico, C.P. 53100 
Tel. (++52 55) 55 62 75 77, Fax. 55 62 04 34
ventas@jcingenieriaycontrol.com

Middle East - UAE
Branch Offi ce, Kraus & Naimer Pte. Ltd.
SAIF Zone, P. O. Box 121607,
Sharjah, UAE
Tel: +971 6 557 8886
Fax: +971 6 557 8088
uae@krausnaimer.com

Netherlands
Kraus & Naimer B.V.
Wegtersweg 38-40, Postbus 199
NL-7556 BR HENGELO (Ov.)
Tel: +31 74 291-9441, Fax: 8380
sales.nl@krausnaimer.com

New Zealand
Kraus & Naimer Ltd.
42 Miramar Avenue, WELLINGTON 6022
P. O. Box 15-009, WELLINGTON 6243
Tel: +64 4 380-9888, Fax: 9877
sales-nz@krausnaimer.com

Norway
Kraus & Naimer AS
Hjalmar Brantings vei 8, P. O. Box 21, Økern
N-0508 OSLO
Tel: +47 22 64 44 20, Fax: 65 39 49
ordre.no@krausnaimer.com

Poland
ASTAT sp. z o.o
ul. Dąbrowskiego 461
PL-60451 POZNAŃ
Tel: +48 61 848-8871/72, Fax: 8276
info@astat.com.pl

Portugal
ELECTRICOL-DAMAS, FERREIRA & DAMASCENO, LDA.
Apartado 1063, S. Ant. Cavaleiros
P-2670 LOURES
Tel: +351 21 989-8939, Fax: 988-6464
electricol@electricol.pt

Singapore
Kraus & Naimer Pte. Ltd.
Blk 115A, Commonwealth Drive
#03-17/23
SINGAPORE 149 596
Tel: +65 6473-8166, Fax: 8643
sgp@krausnaimer.com

Slovenia
SCHRACK Technik d.o.o.
Pameče 175
SI-2380 Slovenj Gradec
Tel: +386 2 883 92 00, Fax: +386 2 884 34 71
m.abeln@schrack.si

Republic of South Africa
Kraus & Naimer Pty. Ltd.
7 Village Crescent, Linbro Village
Linbro Business Park, SANDTON 2065
P. O. Box 511, KELVIN 2054
Tel: +27 11 608-6060, Fax: 608-2874
salesZAF@krausnaimer.com

Spain
Kraus & Naimer B.V.
Tel: +34 662 696 014
sales.es@krausnaimer.com

Sweden
Kraus & Naimer AB
Dr. Widerströms Gata 11, FRUÄNGEN
Box 42097, S-126 14 STOCKHOLM
Tel: +46 8 97 00 80, Fax: 97 87 33
order.se@krausnaimer.com

Switzerland
AWAG Elektrotechnik AG
Sandbüelstraße 2, Postfach
CH-8604 VOLKETSWIL
Tel: +41 44 908 19 19, Fax: 19 99
info@awag.ch, www.awag.ch

Turkey
KARDEŞ ELEKTRIK SANAYI VE TICARET ANONIM ŞIRKETI
Beşyol, Eski Londra Asfaltı-6
TR-34295 ISTANBUL-Sefaköy
Tel: +90 212 624-9204, Fax: 592-4810
info@unalkardes.com.tr

USA
Kraus & Naimer Inc.
760 New Brunswick Road
SOMERSET, NJ 08873
Tel: +1 732 560-1240, Fax: 8823
salesusa@krausnaimer.com

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 184 of 3354



www.krausnaimer.com

Contact us:

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 185 of 3354



3.1.6 NHP 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 186 of 3354



NT
52

2  
 03

 - 2
01

4  
 10

a
Ed

.p
ag

.1/
4

FINESTRA    WINDOW

   38 x 127 127 x 38A =

Trasformatore di 
corrente per reti
bassa tensione

Misura

Trasformatore monofase di corrente
Primario a sbarra passante

Corrente primaria 400…4000A
Corrente secondaria 1 - 5A

Classi di precisione: cl.0,5 - 1
Prestazione nominale 2…30VA

Current transformers 
for low-voltage
network
Measure

Single-phase current transformer
Passing bus bar primary
Primary current 400...4000A
Secondary current 1 - 5A
Accuracy class: cl.0,5 - 1
Rated burden 2...30VA

SENSORI DI CAMPO
SENSORS

TAS127

Coprimorsetto sigillabile
Sealable terminal cover

(Opzione Option)

Morsetti lato lungo

Fissaggio su sbarra orizzontale

Terminals on long side

Fixing on horizontal bar

Fissaggio su sbarra verticale

Fixing on vertical bar
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CODICE ORDINAZIONE / ORDER CODE Corrente primaria
Primary current

CL. 0,5 CL. 1
Secondario / Secondary

5A 1A A VA VA

TASR50C400 TASR10C400 400 - 3

TASR50C500 TASR10C500 500 2 4

TASR50C600 TASR10C600 600 4 6

TASR50C700 TASR10C700 700 4 8

TASR50C750 TASR10C750 750 4 8

TASR50C800 TASR10C800 800 4 8

TASR50D100 TASR10D100 1000 6 10

TASR50D120 TASR10D120 1200 8 12

TASR50D125 TASR10D125 1250 8 12

TASR50D150 TASR10D150 1500 10 15

TASR50D160 TASR10D160 1600 10 15

TASR50D200 TASR10D200 2000 15 20

TASR50D250 TASR10D250 2500 20 25

TASR50D300 TASR10D300 3000 25 30

TASR50D320 TASR10D320 3200 25 30

TASR50D400 TASR10D400 4000 25 30

ATACOP04 Accessorio coprimorsetto sigillabile / Accessory sealable terminal cover

ATADIS02 B  distanziale per sbarra da 100mm / B  spacing device for bars of 100mm
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TAS127
morsetti lato lungo fissaggio su sbarra orizzontale

terminals on long side fixing on horizontal bar

TAS127
fissaggio su sbarra verticale

fixing on vertical bar 

CODICE ORDINAZIONE / ORDER CODE Corrente primaria
Primary current

CL. 0,5 CL. 1
Secondario / Secondary

5A 1A A VA VA

TASR50C4003 TASR10C4003 400 - 3

TASR50C5003 TASR10C5003 500 2 4

TASR50C6003 TASR10C6003 600 4 6

TASR50C7003 TASR10C7003 700 4 8

TASR50C7503 TASR10C7503 750 4 8

TASR50C8003 TASR10C8003 800 4 8

TASR50D1003 TASR10D1003 1000 6 10

TASR50D1203 TASR10D1203 1200 8 12

TASR50D1253 TASR10D1253 1250 8 12

TASR50D1503 TASR10D1503 1500 10 15

TASR50D1603 TASR10D1603 1600 10 15

TASR50D2003 TASR10D2003 2000 15 20

TASR50D2503 TASR10D2503 2500 20 25

TASR50D3003 TASR10D3003 3000 25 30

TASR50D3203 TASR10D3203 3200 25 30

TASR50D4003 TASR10D4003 4000 25 30

ATACOP04 Accessorio coprimorsetto sigillabile / Accessory sealable terminal cover

ATADIS02 B  distanziale per sbarra da 100mm / B  spacing device for bars of 100mm

NORME DI RIFERIMENTO

EN/IEC 60044-1

CARATTERISTICHE TECNICHE

Corrente nominale primaria Ipn: 400…4000A
Frequenza nominale: 50Hz
Frequenza di funzionamento: 47…63Hz
Opzione: frequenza nominale 400Hz (prestazioni da definire)
Corrente termica nominale permanente in accordo con EN/IEC 60044-1
Corrente termica nominale di cortocircuito Ith: < 60In (max. 90kA/1s)
Corrente nominale dinamica Idyn: 2,5Ith
Fattore di sicurezza (FS): ≤ 5
Corrente nominale secondaria Isn: 5-1A 
Prestazione nominale: 2…30VA

REFERENCE STANDARDS

EN/IEC 60044-1

SPECIFICATIONS

Rated primary current Ipn : 400…4000A
Rated frequency: 50Hz
Working frequency: 47…63Hz
Option: rated requency 400Hz (burdens to the advised)
Rated continuous thermal current according to EN/IEC 60044-1
Rated short-time thermal current Ith: < 60In (max. 90kA/1s)
Rated dynamic current Idyn : 2,5Ith
Instrument security factor (FS): ≤ 5
Rated secondary current Isn : 5 - 1A 
Rated burden: 2…30VA
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Classe di precisione: 0,5 – 1
Massima potenza dissipata 1: ≤ 23W
1 Per il dimensionamento termico dei quadri
Temperatura max ammissibile su cavo a barra primario: 125°C
Funzionamento garantito a secondario aperto per 1 minuto
I trasformatori di corrente non dovrebbero funzionare con l’ avvolgimento
secondario aperto a causa delle sovratensioni potenzialmente pericolose e 
dei surriscaldamenti che possono verificarsi (EN 60044-1/A2).
Per ovviare a questo problema è possibile utilizzare l’accessorio ATAP015 (NT710)
da collegare direttamente al secondario del trasformatore, in grado di rilevare
costantemente la tensione ai morsetti e qualora questa raggiunga il valore di soglia
(18V) a causa di una interruzione dei collegamenti o alla rimozione delle
apparecchiature, provvede automaticamente alla richiusura del circuito.
Al ripristino delle condizioni normali di funzionamento si esclude automaticamente.
Collegato permanentemente al secondario del trasformatore da proteggere, non
influisce minimamente sulle caratteristiche e prestazioni del TA; non necessita di
alcuna alimentazione esterna (autoalimentato).

PRESCRIZIONI RELATIVE ALL’ISOLAMENTO

Trasformatore a secco, isolamento in aria
Tensione massima di riferimento per l’isolamento Um: 0,72kV valore efficace
Livello di isolamento nominale: 3kV valore efficace 50Hz/1min
Classe di isolamento (EN60044-1): B

LIMITI DELL’ERRORE DI CORRENTE E DELL’ERRORE
D’ANGOLO (EN/IEC 60044-1)

L’errore di corrente e l’errore d’angolo a frequenza nominale non devono superare i
valori indicati in tabella, quando la prestazione è uguale a un qualsiasi valore
compreso tra il 25% e il 100% della prestazione nominale.

CONDIZIONI AMBIENTALI

Installazione in situazione non esposta (EN/IEC 60044-1)
Temperatura di riferimento: 23°C ± 1°C
Temperatura di impiego: -25…50°C (Ipn < 1500A)

-25…40°C (Ipn ≥ 1500A) 
Temperatura media giornaliera: ≤ 30°C
Temperatura di magazzinaggio: -40…85°C
Umidità relativa: ≤ 85%
Adatto all’utilizzo in clima tropicale

CUSTODIA

Materiale custodia: policarbonato autoestinguente
Grado di protezione (EN/IEC 60529): IP00 morsetti (IP20 con coprimorsetto
sigillabile), IP20 custodia
Opzione: coprimorsetto sigillabile
Peso: 1500 grammi

CONNESSIONI

Primario: a sbarra passante
Coppia max di serraggio per le viti fissaggio barra primaria passante: 0,2  Nm
Secondario: morsetti M4 con serraggio a dado
Siglatura connessioni: primario P1(K) – P2(L)

secondario s1(k) – s2(l)                                      

Accuracy class: 0,5 – 1
Max. power dissipation 1: ≤ 23W
1For switchboard thermal calculation
The allowed max cable or busbar temp is: 125°C
Working time guaranteed with secondary winding open for 1 minute
Current transformers should not be operated with the secondary winding
open-circuited because of the potentially dangerous over-voltages and
overheating which can occur (EN 60044-1/A2).
To obviate this problem, it is possible to use ATAP015 (NT710) accessory to
be directly connected with the transformer secondary winding, which is able
to continuously detect the terminal voltage and, if the  voltage reaches the
threshold value (18V) owing to a connection breakdown or disconnection of
the devices, automatically closes again the circuit. 
When the normal working conditions are restored, it automatically
disconnects. Continuously connected with the secondary winding of the
transformer to protect, it doesn’t affect at all the current transformer features
or performances. It doesn’t need any external supply (self-supplied).

INSULATION REQUIREMENTS

Dry transformer, air insulation
Highest voltage for equipment Um: 0,72kV r.m.s.
Rated insulation level: 3kV r.m.s. 50Hz/1min
Class of insulation (EN/IEC 60044-1): B

LIMITS OF CURRENTS ERROR AND PHASE DISPLACEMENT
(EN/IEC 60044-1)

The current error and phase displacement at rated frequency shall not exceed the
values given in table when the secondary burden is any value from 25% to 100%
of the rated burden.

ENVIRONMENTAL CONDITIONS

Non-exposed installation (EN/IEC 60044-1)
Reference temperature: 23°C ± 1°C
Nominal temperature range: -25…50°C (Ipn < 1500A)

-25…40°C (Ipn ≥ 1500A) 
Daily mean temperature: ≤ 30°C
Limit temperature range for storage: -40…85°C
Relative humidity: ≤ 85%
Suitable for tropical climates

HOUSING

Housing material: self extinguishing polycarbonate
Protection degree (EN/IEC 60529): IP00 terminals (IP20 with sealable terminal
cover), IP20 housing
Option: sealable terminal cover
Weight: 1500 grams

CONNECTIONS

Primary winding: passing bus bar
Max. tightening torque for passing primary bar fixing screws: 0,2Nm
Secondary winding: tightening by nut M4
Connections label: primary winding P1(K) – P2(L)

secondary winding s1(k) – s2(l)
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Classe di
precisione
Accuracy

class

Errore di corrente (rapporto) in percento (±) alla
percentuale della corrente nominale

sottoindicata
± Percentage current (ratio) error at percentage 

of rated current shown below

Errore d’angolo(±) alla percentuale della corrente nominale sottoindicata
± Phase displacement at percentage of rated current shown below

Minuti
Minutes

Centiradianti
Centiradians

5 20 50 100 120 5 20 50 100 120 5 20 50 100 120
0,5 1,5 0,75 0,5 0,5 90 45 30 30 2,7 1,35 0,9 0,9
1 3,0 1,5 1,0 1,0 180 90 60 60 5,4 2,7 1,8 1,8
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SCHEMA D’INSERZIONE WIRING DIAGRAM
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*Opzione/Option B = Distanziale/Spacing device
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Effettuando più passaggi (spire) del cavo all’interno del trasformatore,
è possibile ridurre il valore della corrente primaria, mantenendo inalterati
valori di corrente secondaria, prestazioni, classe di precisione.
Corrente primaria effettiva = Corrente primaria nominale: Nm spire
Es.: trasformatore con rapporto = 150/5A

Making more cable passages (windings) inside the transformer, it is possible
to reduce the primary current value, keeping unchanged the secondary
current values,burden and accuracy class. 
Actual primary current = rated primary current : Nm windings  
Ex.: transformer with ratio = 150/5A

1 Passaggio cavo 150/5A
1 Cable passage 150/5A

2 Passaggi cavo 75/5A
2 Cable passages 75/5A

3 Passaggi cavo 50/5A
3 Cable passages 50/5A

www.imeitaly.com
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Specifications are subject to change without notice (09.05.05) 1

Monitoring Relays

Product Description Ordering Key
Housing 
Function 
Type 
Item number 
Output 
Power supply

• TRMS 3-phase over and under voltage, 
phase sequence and phase loss monitoring relays

• Detect when all 3 phases are present and have the 
correct phase sequence (except for DPB01...N and 
PPB01...N)

• Detect if all the 3-phase-phase or phase-neutral volt-
ages are within the set limits

• Upper and lower limits separately adjustable
• Measure on own power supply 
• Selection of measuring range by DIP-switches
• Adjustable voltage on relative scale
• Adjustable delay function (0.1 to 30 s)
• Output: 8 A SPDT relay N.E.
• For mounting on DIN-rail in accordance with 

DIN/EN 50 022 (DPB01) or plug-in module (PPB01)
• 22.5 mm Euronorm housing (DPB01) 

or 36 mm plug-in module (PPB01)
• LED indication for relay, alarm and power supply ON

Type Selection
Mounting Phase sequence Output Supply: 208 to 240 VAC Supply: 380 to 480 VAC

detection

DIN-rail yes SPDT DPB 01 C M23 DPB 01 C M48  
Plug-in yes SPDT PPB 01 C M23 PPB 01 C M48
DIN-rail no SPDT DPB 01 C M23 N DPB 01 C M48 N 
Plug-in no SPDT PPB 01 C M23 N PPB 01 C M48 N

Input 
L1, L2, L3, N DPB01: Terminals L1, L2, L3, N 

PPB01: Terminals 5, 6, 7, 11 
Measure on own supply 

Note: Connect the neutral only 
if it is intrinsically at the star 
centre 
Measuring ranges

208 to 240 ∆ VAC 177 to 275 ∆ VAC 
380 to 480 ∆ VAC (DPB01CM48) 323 to 550 ∆ VAC 
380 to 415 ∆ VAC (PPB01CM48) 323 to 475 ∆ VAC 

Ranges
Upper level +2 to +22% 

of the nominal voltage
Lower level -22 to -2% 

of the nominal voltage 
Note: The input voltage 
must not exceed the maximum 
rated voltage or drop below 
the minumum rated voltage 
reported above.
Hysteresis

Set points from 2 to 4% 1% 
Set points from 4 to 22% 2%

True RMS 3-Phase, 3-Phase+N, Multi-function 
Types DPB01, PPB01

Input Specifications
Output SPDT relay 

Rated insulation voltage 250 VAC 
Contact ratings (AgSnO2) µ

Resistive loads AC 1 8 A @ 250 VAC 
DC 12 5 A @ 24 VDC 

Small inductive loads AC 15 2.5 A @ 250 VAC
DC 13 2.5 A @ 24 VDC 

Mechanical life ≥ 30 x 106 operations
Electrical life ≥ 105 operations 

(at 8 A, 250 V, cos ϕ = 1)
Operating frequency ≤ 7200 operations/h
Dielectric strength

Dielectric voltage 2 kVAC (rms) 
Rated impulse withstand volt. 4 kV (1.2/50 µs)

Output Specifications

DPB 01 C M23
3-phase or 3-phase+neutral 
line voltage monitoring relay 
for phase sequence, phase 
loss, over and under voltage 
(separately adjustable set

points) with built-in time 
delay function.
Supply ranges from 208 to 
480 VAC covered by two 
multivoltage relays.

DPB01 PPB01
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2 Specifications are subject to change without notice (09.05.05) 

DPB01, PPB01

Mode of Operation
Connected to the 3 phases 
(and neutral) DPB01 and 
PPB01 operate when all 3 
phases are present at the 
same time, the phase 
sequence is correct (not 
DPB01...N and PPB...N) and 
the phase-phase (or phase-
neutral) voltage levels are 
within set limits.

If one or more phase-phase 
or phase-neutral voltages 
exceeds the upper set level 
or drops below the lower set

level, the red LED starts 
flashing 2 Hz and the output 
relay releases after the set 
time period. In any case if 
phase-neutral measurement 
is selected both phase-
phase and phase-neutral 
voltages are monitored. If the 
phase sequence is wrong or 
one phase is lost, the output 
relay releases immediately. 
Only 200 ms delay occurs. 
The failure is indicated by the 
red LED flashing 5 Hz during 
the alarm condition.

Example 1
(mains network monitoring)

The relay monitors over and 
under voltage, phase loss 
and correct phase sequence. 
In case of DPB01...N or 
PPB01...N, the relay moni-
tors over and under voltage.

Example 2
(load monitoring)

The relay releases in case of 
interruption of one or more 
phases, when one or more 
voltages drop below the low-
er set level or exceed the 
upper set level.

Power supply Overvoltage cat. III 
Rated operational voltage (IEC 60664, IEC 60038) 
through terminals:

L1, L2, L3, N (DPB01) 
5, 6, 7, 11    (PPB01)

M23 - Delta Voltage: 208 to 240 VAC ± 15%
45 to 65 Hz 

M48 - Delta Voltage: 380 to 480 VAC ± 15%
45 to 65 Hz 

M48 - Star Voltage: 220 to 277 VAC ± 15%
45 to 65 Hz 

Rated operational power
DPB01CM23, PPB01CM23 13 VA @ 230 ∆VAC, 50 Hz 
DPB01CM48, PPB01CM48 13 VA @ 400 ∆VAC, 50 Hz

Supplied by L1 and L2

Supply Specifications
Power ON delay 1 s ± 0.5 s or 6 s ± 0.5 s
Reaction time

Incorrect phase sequence or 
total phase loss < 200 ms 
Voltage level (input signal variation from  

-20% to +20% or from 
+20% to -20% of set value)

Alarm ON delay < 200 ms (delay < 0.1 s) 
Alarm OFF delay < 200 ms (delay < 0.1 s) 

Accuracy (15 min warm-up time)
Temperature drift ± 1000 ppm/°C
Delay ON alarm ± 10% on set value ± 50 ms
Repeatability ± 0.5% on full-scale

Indication for
Power supply ON LED, green 
Alarm ON LED, red (flashing 2 Hz 

during delay time)
Output relay ON LED, yellow 

Environment
Degree of protection IP 20 
Pollution degree 3 (DPB01), 2 (PPB01) 
Operating temperature

@ Max. voltage, 50 Hz -20 to 60°C, R.H. < 95% 
@ Max. voltage, 60 Hz -20 to 50°C, R.H. < 95% 

Storage temperature -30 to 80°C, R.H. < 95% 
Housing dimensions

DIN-rail version 22.5 x 80 x 99.5 mm 
Plug-in version 36 x 80 x 94 mm 

Weight Approx. 120 g
Screw terminals

Tightening torque Max. 0.5 Nm 
according to IEC 60947

Approvals UL, CSA
CE Marking Yes
EMC Electromagnetic Compatibility

Immunity According to EN 61000-6-2
Emissions According to EN 50081-1

General Specifications
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Specifications are subject to change without notice (09.05.05) 3

DPB01, PPB01

Adjust the input range set-
ting the DIP switches 3 and 
4 as shown below.

Select the desired function 
setting the DIP switches 1 
and 2 as shown below.

To access the DIP swiches 
open the grey plastic cover 
as shown below

Selection of level and time 
delay:

Upper knob:
Setting of lower level on rel-
ative scale.

Centre knob:
Setting of upper level on rel-
ative scale.

Lower knob:
Setting of delay on alarm 
time on absolute scale (0.1 
to 30 s).

Function/Range/Level and Time Delay Setting

Power ON delay
ON: 6 s ± 0.5 s 
OFF: 1 s ± 0.5 s

Monitored voltage
ON: Phase-Neutral 
OFF: Phase-Phase

Measuring range

SW3 ON ON OFF OFF
SW4 ON OFF ON OFF 
M23 Ph-Ph 208 VAC 220 VAC 230 VAC 240 VAC 
Voltage 
M48 Ph-Ph 380 VAC 400 VAC 415 VAC 480 VAC 
Voltage DPB01 only 
M48 Ph-N 220 VAC 230 VAC 240 VAC 277 VAC 
Voltage DPB01 only

Wiring Diagrams

L2 L3L1

L1
L2
L3

L2 L3L1

L1
L2
L3

Example 1

Example 2

L2
L3

m<3

U

L2
L3

m<3

U

15

16 18

15

16 18

N

N

N

N

µ

µ

6 75

L1
L2
L3

6 75

L1
L2
L3

Example 1

Example 2

L2
L3

m<3

U

L2
L3

m<3

U

1

1

4

4

3

3

N

11

N

11

µ

µ

DPB01 PPB01

µ

µ

µ

µ

L2

L1

L2 
L1

L2

L1

L2

L1
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4 Specifications are subject to change without notice (09.05.05) 

Upper Level

Hysteresis

Hysteresis

Lower Level

L1

L2

L3

Relay ON

Relay ON

Red LED ON

Red LED ON

L1 or
L1-L2

L2 or
L2-L3

L1 L2 L1

L2L1L3

L2 L3 L3

1 or 6 s

1 or 6 s
T T

1 or 6 s

L3 or
L1-L3

Operation Diagrams

Dimensions

22.5

8
0

8
3

.5

99.5

6
3

28.5

DIN-rail Plug-in

36

8
0

94

28.5

6
3

90

*

* DPB01...N and PPB01...N don’t detect incorrect phase sequence.
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Cu-flex busbars ensure a prompt and pro-
fessional execution of electrical connections. 
The busbars are supplied ready for use! This 
means that you do not have to spend time 
on shortening, stripping the wires, making 
holes, or complicated bends.

Cu-flex is made of copper wires that are 
woven to a flexible busbar. By the use of a 
patented technique, the ends of the busbar 

Type-tested flexible copper 
busbars

is forged to a solid unit, thus obtaining a 
contact surface that makes it possible to 
make maintenance-free connections.

Cu-flex has been type-tested according to 
IEC, UL and DNV (Det Norske Veritas).

In addition Cu-flex is UL recognized in 
category "Component - Panelboard and 
Switchboard Accessories". 
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Power loss 2)
 Air temp. around 
the Cu-flex 40°C

Cu-flexLength Power loss 2)
 Air temp. around 
the Cu-flex 40°C

Cu-flexLengthSpacer

W  Type No.  Pcs Type No. Pcs mm  W  Type No.Pcs  mm 

Spacer

Pcs  Type No.

Power loss 2)
 Air temp. around 
the Cu-flex 40°C

Cu-flexLength Power loss 2)
 Air temp. around 
the Cu-flex 40°C

Cu-flexLengthSpacer

W  Type No.  Pcs Type No. Pcs mm  W  Type No.Pcs  mm 

Spacer

Pcs  Type No.

1) At a distance of 50 mm between the busbars, FS5050 is to be    
   used. At a distance of 64 mm between the busbars, FS5064 is 
   to be used. Both types have room for two Cu-flex per pole.

Cu-flex assortment

One FB25 One FB50

Two FB50 Three FB50

2) Power loss at rated current, busbar to electrical  
 component. By use of two or more Cu-flex, the  
 total power loss is stated.
3) Also available with green/yellow isolation
 Type No.: PE-FB25XXX
  PE-FB50XXX
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Power loss 2)
 Air temp. around 
the Cu-flex 40°C

Cu-flexLength Power loss 2)
 Air temp. around 
the Cu-flex 40°C

Cu-flexLengthSpacer

W  Type No.  Pcs Type No. Pcs mm  W  Type No.Pcs  mm 

Spacer

Pcs  Type No.

Power loss 2)
 Air temp. around 
the Cu-flex 40°C

Cu-flexLength Power loss 2)
 Air temp. around 
the Cu-flex 40°C

Cu-flexLengthSpacer

W  Type No.  Pcs Type No. Pcs mm  W  Type No.Pcs  mm 

Spacer

Pcs  Type No.

Cu-flex assortment

2) Power loss at rated current, busbar to electrical  
 component. By use of two or more Cu-flex, the  
 total power loss is stated.

One FB100 Two FB100

 Two FB240 One FB240
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FB25 FB50 FB50 FB50 FB100 FB100 FB240 FB240

1 1 2 3 1 2 1 2

1000 V 1000 V 1000 V 1000 V 1000 V 1000 V 1000 V 1000 V

600 V 600 V 600 V 600 V 600 V 600 V 600 V 600 V

50-60 Hz 50-60 Hz 50-60 Hz 50-60 Hz 50-60 Hz 50-60 Hz 50-60 Hz 50-60 Hz

24 kA 64 kA 64 kA 64 kA 64 kA 64 kA 64 kA 105 kA

24 kA 64 kA 64 kA 64 kA 64 kA 64 kA 64 kA  64 kA

2.1x107 6.0x107 2.4x108 5.4x108 2.4x108 9.6x108 1.3x109 5.5x109

8.3x106 3.3x107 1.3x108 3.0x108 1.3x108 5.3x108 7.6x108 3.0x109

Fig. 1 Fig. 2 ≤ 300 *) mm ≤ 300 *) mm ≤ 300 *) mm 

Cu-flex specification
Type No.

No. of busbars

Rated operational vol-
tage, Ue (IEC)

Rated voltage (UL)

Rated frequency

Short-circuit withstand strength:

Cut off current1) 2) 

/ limited peak1) 2), (IEC)

Cut off current1) 2)  

/ limited peak1) 2), (UL)

Joule integrale, I2t 
[A2s] (IEC)
Joule integrale, I2t 
[A2s] (UL)

Cu-flex characteristics

Insulation, characteristics

Rated voltage (IEC)

Rated voltage (UL) 

Test voltage (IEC)

Test voltage (UL)

Operating temperature Max. 105°C 

Flammability UL 94 V0 (flame retardent)

Colour Black/dark grey
 or green/yellow

Dioxine None

Insulation class Reinforced insulation for busbar to elec 
 trical component and between electrical  
 components
     

1000 V

600 V

3500 V

2200 V

1)Due to the dynamic short-circuit     
  influences, support must be fitted as stated. 

2) At a prospective short-circuit current, the short-circuit 
   protection devices must limit the peak to 24, 64, 65  or105 kA.

Mounting principles

To ensure correct contact pressure, 
parallel busbars must be fitted, either 
by means of one bolt per busbar, fig. 1, 
or one on each side of the connecting 
terminal, fig. 2.

Terminal e.g.
on component

Spacer

Due to the dynamic short-circuit influences, 
spacers must be fitted as stated. The distance 
between the spacers is max. 300 *) mm.

Busbar connections at I > 630 A  
Spacer

 *) When Cu-flex  is used according to UL standards, connection busbar to busbar, the distance is reduced to 200 mm.
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FB25 FB50 FB50 FB50 FB100 FB100 FB240 FB240

1 1 2 3 1 2 1 2

65K 215 A 325 A 550 A 630 A 495 A 800 A 835 A 1285 A

60K 205 A 310 A 530 A 600 A 475 A 770 A 800 A 1235 A

45K 175 A 270 A 460 A 525 A 410 A 665 A 695 A 1070 A

30K 145 A 220 A 375 A 430 A 335 A 545 A 565 A 870 A

55 0C 140 A 220 A 375 A 435 A 340 A 550 A 570 A 880 A

50 0C 150 A 235 A 395 A 455 A 360 A 580 A 600 A 925 A

45 0C 155 A 245 A 420 A 480 A 380 A 610 A 635 A 975 A

40 0C 165 A 260 A 445 A 510 A 400 A 650 A 670 A 1035 A

55 0C 120 A 185 A 315 A 365 A 285 A 465 A 480 A 740 A

50 0C 125 A 195 A 335 A 380 A 300 A 485 A 500 A 775 A

45 0C 130 A 205 A 350 A 400 A 320 A 515 A 530 A 815 A

40 0C 140 A 220 A 370 A 425 A 335 A 545 A 560 A 865 A

d d d d d

d d d

d d d

 ∆Tbusbar

Cu-flex characteristics

The mounting instructions and data informed by the manufacturers of contactors, thermal overload relays etc. must 
always be observed. To observe the maximum temperature on the connection terminals, the above values are in force. 

The mounting instructions and data informed by the manufacturers of circuit breakers and switches must always be 
observed. To observe the maximum temperature on the connection terminals, the above values are in force. The rated 
current of the components is normally stated for 40°C

Connection: 
Between electrical components. 

Air temp. around Cu-flex

Type No.

No. of busbars

Connection: 
Busbar to electrical component, 

Air temp. around Cu-flex

Maximum permissible conductor 
temperature, 105 0C

Connection: 
Busbar to busbar

Rated current

Cu-flex specification
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CUBIC-Modulsystem A/S
Skjoldborgsgade 21 
9700 Broenderslev 

Denmark 
Tel +45 9882 2400 
Fax +45 9882 3530 

E-mail: info@cubic.eu
www.cubic.eu

27
11

 2
00

0 
EN

G
 5

28

Norway
CUBIC-Imek A/S

Postboks 33 
Farexveien 21, Lindeberg 

N-2016 Frogner 
Tel +47 6386 7100 
Fax +47 6386 7101

info@cubic-imek.no                
  

Sweden
CUBIC Svenska AB

Box 353 
Hantverksgatan 5 B 

S-571 24 Nässjö
Tel +46 (0) 380 741 70
Fax +46 (0) 380 166 52
info@cubicsvenska.se

Australia
CUBIC Australia Pty. Ltd

Unit 4, 15-16 Nicole Close
Bayswater North

Victoria 3153
Tel. +61 3 9761 5996
Fax +61 3 9761 5997

info@cubicaustralia.com.au

U.K.
CUBIC Modular Systems 

(U.K.) Ltd
Unit 8, Boston Court

Kansas Avenue
Salford M50 2GN

Tel. +44 161 876 4742
Fax +44 161 876 4746
info@cubic-uk.co.uk

Ireland
CUBIC-Modulsystem A/S

Units 64 & 65
Parkwest Enterprise Centre

Parkwest Industrial Park
IRL-Dublin 12 

Tel. +353 16 215 288/289
Fax +353 16 301 452

info@cubic.ie

Belgium
CUBIC-Modulsystem A/S
Chaussée de Namur 85A

B-1400 Nivelles
Tel +32 67 21 29 79
Fax +32 67 21 35 59

info@be.cubic.dk

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 200 of 3354



3.1.7 Phoenix Contact 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 201 of 3354



https://www.phoenixcontact.com/au/products/3047028

03/23/2015   Page 1 / 2

End cover - D-UT 2,5/10 - 3047028
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

End cover, Length: 47.7 mm, Width: 2.2 mm, Height: 48.4 mm, Color: gray

Key commercial data
Packing unit 50 pc

GTIN

Weight per Piece (excluding packing) 2.369 g

Custom tariff number 85389099

Country of origin Germany

Technical data

Product type End cover

Classifications

eCl@ss

eCl@ss 4.0 27141111

eCl@ss 4.1 27141111

eCl@ss 5.0 27141133

eCl@ss 5.1 27141133

eCl@ss 6.0 27141133

eCl@ss 7.0 27141133

eCl@ss 8.0 27141133

ETIM

ETIM 2.0 EC000886

ETIM 3.0 EC000886

ETIM 4.0 EC000886

ETIM 5.0 EC000886
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End cover - D-UT 2,5/10 - 3047028
Classifications

UNSPSC

UNSPSC 6.01 30211827

UNSPSC 7.0901 39121424

UNSPSC 11 39121424

UNSPSC 12.01 39121424

UNSPSC 13.2 39121424

Phoenix Contact 2015 © - all rights reserved
http://www.phoenixcontact.com

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 203 of 3354



https://www.phoenixcontact.com/au/products/3044102

03/23/2015   Page 1 / 7

Feed-through terminal block - UT 4 - 3044102
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

Feed-through terminal block, Connection method: Screw connection, Cross section: 0.14 mm² - 6 mm²,
AWG: 26 - 10, Width: 6.2 mm, Color: gray, Mounting type: NS 35/7,5, NS 35/15

Why buy this product

 The large wiring space enables the connection of solid and stranded conductors without ferrules, even above the nominal cross section

 Tested for railway applications

 As well as saving space, the compact design enables user-friendly wiring in a small amount of space

 The multi-conductor connection offers maximum flexibility and wiring density

 Optimum screwdriver guidance through closed screw shafts

 The cable entry funnel enables the use of conductors with ferrules and plastic collars within the nominal cross section

     
Key commercial data
Packing unit 50 pc

GTIN

Weight per Piece (excluding packing) 9.362 g

Custom tariff number 85369010

Country of origin Germany

Technical data

General
Number of levels 1

Number of connections 2

Color gray

Insulating material PA

Inflammability class according to UL 94 V0

Area of application Railway industry

Mechanical engineering

Plant engineering
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Feed-through terminal block - UT 4 - 3044102
Technical data

General
Process industry

Maximum load current 41 A (with 6 mm² conductor cross section)

Rated surge voltage 8 kV

Pollution degree 3

Surge voltage category III

Insulating material group I

Connection in acc. with standard IEC 60947-7-1

Maximum load current 41 A (with 6 mm² conductor cross section)

Nominal current IN 32 A (with 4 mm² conductor cross section)

Nominal voltage UN 1000 V

Maximum load current 41 A (with 6 mm² conductor cross section)

Open side panel ja

Shock protection test specification DIN EN 50274 (VDE 0660-514):2002-11

Back of the hand protection guaranteed

Finger protection guaranteed

Surge voltage test setpoint 9.8 kV

Result of surge voltage test Test passed

Power frequency withstand voltage setpoint 2.2 kV

Result of power-frequency withstand voltage test Test passed

Checking the mechanical stability of terminal points (5 x conductor
connection) Test passed

Bending test rotation speed 10 rpm

Bending test turns 135

Bending test conductor cross section/weight 0.14 mm² / 0.2 kg

4 mm² / 0.9 kg

6 mm2 / 1.4 kg

Result of bending test Test passed

Conductor cross section tensile test 0.14 mm²

Tractive force setpoint 10 N

Conductor cross section tensile test 4 mm²

Tractive force setpoint 60 N

Conductor cross section tensile test 6 mm²

Tractive force setpoint 80 N

Tensile test result Test passed

Tight fit on carrier NS 35

Setpoint 1 N

Result of tight fit test Test passed

Requirements, voltage drop ≤ 3.2 mV

Result of voltage drop test Test passed

Temperature-rise test Test passed

Conductor cross section short circuit testing 4 mm²
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Feed-through terminal block - UT 4 - 3044102
Technical data

General
Short-time current 0.48 kA

Conductor cross section short circuit testing 6 mm²

Short-time current 0.72 kA

Short circuit stability result Test passed

Proof of thermal characteristics (needle flame) effective duration 30 s

Result of thermal test Test passed

Test specification, oscillation, broadband noise DIN EN 50155 (VDE 0115-200):2008-03

Test spectrum Service life test category 1, class B, body mounted

Test frequency f1 = 5 Hz to f2 = 150 Hz

ASD level 1.857 (m/s2)2/Hz

Acceleration 0.8g

Test duration per axis 5 h

Test directions X-, Y- and Z-axis

Oscillation, broadband noise test result Test passed

Test specification, shock test DIN EN 50155 (VDE 0115-200):2008-03

Shock form Half-sine

Acceleration 5 g

Shock duration 30 ms

Number of shocks per direction 3

Test directions X-, Y- and Z-axis (pos. and neg.)

Shock test result Test passed

Temperature index, insulating material (DIN EN 60216-1 (VDE
0304-21)) 130 °C

Static insulating material application in cold -60 °C

Dimensions
Width 6.2 mm

End cover width 2.2 mm

Length 47.7 mm

Height NS 35/7,5 47.5 mm

Height NS 35/15 55 mm

Connection data
Connection in acc. with standard IEC 60947-7-1

Connection method Screw connection

Note Note: Product releases, connection cross sections and notes on
connecting aluminum cables can be found in the download area.

Conductor cross section solid min. 0.14 mm²

Conductor cross section solid max. 6 mm²

Conductor cross section AWG/kcmil min. 26

Conductor cross section AWG/kcmil max 10

Conductor cross section stranded min. 0.14 mm²
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Feed-through terminal block - UT 4 - 3044102
Technical data

Connection data
Conductor cross section stranded max. 6 mm²

Min. AWG conductor cross section, stranded 26

Max. AWG conductor cross section, stranded 10

Conductor cross section stranded, with ferrule without plastic sleeve
min. 0.14 mm²

Conductor cross section stranded, with ferrule without plastic sleeve
max. 4 mm²

Conductor cross section stranded, with ferrule with plastic sleeve min. 0.14 mm²

Conductor cross section stranded, with ferrule with plastic sleeve max. 4 mm²

2 conductors with same cross section, solid min. 0.14 mm²

2 conductors with same cross section, solid max. 1.5 mm²

2 conductors with same cross section, stranded min. 0.14 mm²

2 conductors with same cross section, stranded max. 1.5 mm²

2 conductors with same cross section, stranded, TWIN ferrules with
plastic sleeve, min. 0.5 mm²

2 conductors with same cross section, stranded, TWIN ferrules with
plastic sleeve, max. 2.5 mm²

2 conductors with same cross section, stranded, ferrules without plastic
sleeve, min. 0.14 mm²

2 conductors with same cross section, stranded, ferrules without plastic
sleeve, max. 1.5 mm²

Stripping length 9 mm

Internal cylindrical gage A4

Screw thread M3

Tightening torque, min 0.6 Nm

Tightening torque max 0.8 Nm

Classifications

eCl@ss

eCl@ss 4.0 27141120

eCl@ss 4.1 27141120

eCl@ss 5.0 27141120

eCl@ss 5.1 27141120

eCl@ss 6.0 27141120

eCl@ss 7.0 27141120

eCl@ss 8.0 27141120

ETIM

ETIM 2.0 EC000897

ETIM 3.0 EC000897

ETIM 4.0 EC000897

ETIM 5.0 EC000897
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Feed-through terminal block - UT 4 - 3044102
Classifications

UNSPSC

UNSPSC 6.01 30211811

UNSPSC 7.0901 39121410

UNSPSC 11 39121410

UNSPSC 12.01 39121410

UNSPSC 13.2 39121410

Approvals

Approvals

Approvals

CSA / UL Recognized / VDE Gutachten mit Fertigungsüberwachung / cUL Recognized / LR / GL / DNV / RS / IECEE CB Scheme / EAC / EAC /
cULus Recognized

Ex Approvals

IECEx / ATEX / UL Recognized / cUL Recognized / EAC Ex / cULus Recognized

Approvals submitted

Approval details

CSA 

  B C

mm²/AWG/kcmil 26-10 26-10

Nominal current IN 30 A 30 A

Nominal voltage UN 600 V 600 V

UL Recognized 

  B C

mm²/AWG/kcmil 26-10 26-10

Nominal current IN 30 A 30 A

Nominal voltage UN 600 V 600 V
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Feed-through terminal block - UT 4 - 3044102
Approvals

VDE Gutachten mit Fertigungsüberwachung 

   

mm²/AWG/kcmil 0.2-4

Nominal voltage UN 800 V

cUL Recognized 

  B C

mm²/AWG/kcmil 26-10 26-10

Nominal current IN 30 A 30 A

Nominal voltage UN 600 V 600 V

LR 

GL 

DNV 

RS 

IECEE CB Scheme 

   

mm²/AWG/kcmil 0.2-4

Nominal voltage UN 800 V

EAC 

EAC 

cULus Recognized 

Drawings
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Feed-through terminal block - UT 4 - 3044102

Circuit diagram
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Plug-in bridge - FBS 2-5 - 3030161
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

Plug-in bridge, Length: 22.7 mm, Width: 9 mm, Number of positions: 2, Color: red

Why buy this product

 The 2- to 50-pos. jumpers can bridge up to 50 terminal blocks in the two bridge shafts of the CLIPLINE complete system in one step

Key commercial data
Packing unit 50 pc

Minimum order quantity 50 pc

GTIN

Weight per Piece (excluding packing) 1.684 g

Custom tariff number 85389099

Country of origin Germany

Technical data

Technical data
Color red

Number of positions 2

Pitch 5.20 mm

Maximum load current
24 A (The current values for the jumpers can deviate when used in
different modular terminal blocks. The precise values can be found in the
accessories data for the respective modular terminal blocks.)

Classifications

eCl@ss

eCl@ss 4.0 27141199

eCl@ss 4.1 27141199

eCl@ss 5.0 27141140

eCl@ss 5.1 27141140

eCl@ss 6.0 27141140

eCl@ss 7.0 27141140
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Plug-in bridge - FBS 2-5 - 3030161
Classifications

eCl@ss
eCl@ss 8.0 27141140

ETIM

ETIM 2.0 EC000489

ETIM 3.0 EC000489

ETIM 4.0 EC000489

ETIM 5.0 EC000489

UNSPSC

UNSPSC 6.01 30211829

UNSPSC 7.0901 39121426

UNSPSC 11 39121426

UNSPSC 12.01 39121426

UNSPSC 13.2 39121426

Approvals

Approvals

Approvals

EAC

Ex Approvals

Approvals submitted

Approval details

EAC 
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Fuse modular terminal block - UK 5-HESI - 3004100
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

Fuse terminal block for cartridge fuse insert, cross section: 0.2 - 4 mm², AWG: 26 - 10, width: 8.2 mm, color: black

Product Features

 Versions with LED

 Large-surface labeling

 Safety lever locked in end position

  
Key commercial data
Packing unit 1 pc

GTIN

Weight per Piece (excluding packing) 18.8 GRM

Custom tariff number 85369085

Country of origin China

Technical data

General
Number of levels 1

Number of connections 2

Color black

Insulating material PA

Inflammability class according to UL 94 V0

Fuse G / 5 x 20 / 5 x 25 / 5 x 30

Fuse type Glass

Rated surge voltage 6 kV

Pollution degree 3
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Fuse modular terminal block - UK 5-HESI - 3004100
Technical data

General
Surge voltage category III

Insulating material group I

Connection in acc. with standard IEC 60947-7-3

Current 6.3 A

Additional text the current is determined by the fuse used

Nominal current IN 6.3 A

Nominal voltage UN 500 V (As a fuse terminal block)

Open side panel nein

Number of positions 1

Dimensions
Width 8.2 mm

Length 72.5 mm

Height NS 35/7,5 56.5 mm

Height NS 35/15 64 mm

Height NS 32 61.5 mm

Connection data
Conductor cross section solid min. 0.2 mm²

Conductor cross section solid max. 4 mm²

Conductor cross section stranded min. 0.2 mm²

Conductor cross section stranded max. 4 mm²

Conductor cross section AWG/kcmil min. 24

Conductor cross section AWG/kcmil max 12

Conductor cross section stranded, with ferrule without plastic sleeve min. 0.25 mm²

Conductor cross section stranded, with ferrule without plastic sleeve max. 4 mm²

Conductor cross section stranded, with ferrule with plastic sleeve min. 0.25 mm²

Conductor cross section stranded, with ferrule with plastic sleeve max. 4 mm²

Cross section with insertion bridge, solid max. 4 mm²

Cross section with insertion bridge, stranded max. 4 mm²

2 conductors with same cross section, solid min. 0.2 mm²

2 conductors with same cross section, solid max. 1.5 mm²

2 conductors with same cross section, stranded min. 0.2 mm²

2 conductors with same cross section, stranded max. 1.5 mm²

2 conductors with same cross section, stranded, ferrules without plastic
sleeve, min. 0.25 mm²

2 conductors with same cross section, stranded, ferrules without plastic
sleeve, max. 1.5 mm²
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Fuse modular terminal block - UK 5-HESI - 3004100
Technical data

Connection data
2 conductors with same cross section, stranded, TWIN ferrules with plastic
sleeve, min. 0.5 mm²

2 conductors with same cross section, stranded, TWIN ferrules with plastic
sleeve, max. 1.5 mm²

Cross section with insertion bridge, solid max. 4 mm²

Cross section with insertion bridge, stranded max. 4 mm²

Connection method Screw connection

Stripping length 8 mm

Internal cylindrical gage A4

Screw thread M3

Tightening torque, min 0.5 Nm

Tightening torque max 0.8 Nm

Classifications

eCl@ss

eCl@ss 4.0 27141116

eCl@ss 4.1 27141116

eCl@ss 5.0 27141116

eCl@ss 5.1 27141116

eCl@ss 6.0 27141116

eCl@ss 7.0 27141116

eCl@ss 8.0 27141116

ETIM

ETIM 2.0 EC000897

ETIM 3.0 EC000899

ETIM 4.0 EC000899

ETIM 5.0 EC000899

UNSPSC

UNSPSC 6.01 30211811

UNSPSC 7.0901 39121410

UNSPSC 11 39121410

UNSPSC 12.01 39121410

UNSPSC 13.2 39121410
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Fuse modular terminal block - UK 5-HESI - 3004100
Approvals

Approvals

Approvals

CSA / UL Recognized / LR / GL / BV / RS / ABS / PRS / cUL Recognized / EAC / cULus Recognized

Ex Approvals

Approvals submitted

BV

Approval details

CSA 

    B C

mm²/AWG/kcmil 28-1 28-10 28-10

Nominal current IN 6.3 A 6.3 A 6.3 A

Nominal voltage UN 600 V 600 V 600 V

UL Recognized 

  C

mm²/AWG/kcmil 26-10

Nominal current IN 12 A

Nominal voltage UN 600 V

LR 

GL 

BV 

RS 
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Fuse modular terminal block - UK 5-HESI - 3004100
Approvals

ABS 

   

mm²/AWG/kcmil 26-10

Nominal current IN 12 A

Nominal voltage UN 600 V

PRS 

cUL Recognized 

  C

mm²/AWG/kcmil 26-10

Nominal current IN 12 A

Nominal voltage UN 600 V

EAC 

cULus Recognized 

Accessories

Accessories

Bridge

Connection pin - VS - 3004207

Connection pin, Length: 1000 mm, Color: gray
 
 

End block
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Fuse modular terminal block - UK 5-HESI - 3004100
Accessories

End clamp - CLIPFIX 35 - 3022218

Quick mounting end clamp for NS 35/7,5 DIN rail or NS 35/15 DIN rail, with marking option, width: 9.5 mm, color: gray
 
 

End clamp - CLIPFIX 35-5 - 3022276

Quick mounting end clamp for NS 35/7,5 DIN rail or NS 35/15 DIN rail, with marking option, with parking option for
FBS...5, FBS...6, KSS 5, KSS 6, width: 5.15 mm, color: gray

 
 

End clamp - E/NS 35 N - 0800886

End clamp, width: 9.5 mm, color: gray
 
 

End clamp - E/UK - 1201442

End clamp, for assembly on NS 32 or NS 35/7.5 DIN rail
 
 

End clamp - E/UK 1 - 1201413

End clamps, for supporting the ends of double-level and three-level terminal blocks, width: 10 mm, color: gray
 
 

Insertion bridge
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Fuse modular terminal block - UK 5-HESI - 3004100
Accessories

Insertion bridge - EBS 2- 8 - 3118151

Insertion bridge, Number of positions: 2, Color: gray
 
 

Insertion bridge - EBS 3- 8 - 3118148

Insertion bridge, Number of positions: 3, Color: gray
 
 

Insertion bridge - EBS 10- 8 - 3118135

Insertion bridge, Number of positions: 10, Color: gray
 
 

Labeled terminal marker

Zack marker strip - ZB 8 CUS - 0825011

Zack marker strip, can be ordered: Strip, white, labeled according to customer specifications, Mounting type: Snap into
tall marker groove, for terminal block width: 8.2 mm, Lettering field: 10.5 x 8.15 mm

 
 

Marker for terminal blocks - UC-TM 8 CUS - 0824597

Marker for terminal blocks, can be ordered: by sheet, white, labeled according to customer specifications, Mounting type:
Snap into tall marker groove, for terminal block width: 8.2 mm, Lettering field: 7.6 x 10.5 mm
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Fuse modular terminal block - UK 5-HESI - 3004100
Accessories

Marker for terminal blocks - UCT-TM 8 CUS - 0829616

Marker for terminal blocks, can be ordered: by sheet, white, labeled according to customer specifications, Mounting type:
Snap into tall marker groove, for terminal block width: 8.2 mm, Lettering field: 7.6 x 10.5 mm

 
 

Zack marker strip - ZB 8,LGS:FORTL.ZAHLEN - 1052015

Zack marker strip, Strip, white, labeled, can be labeled with: Plotter, Printed horizontally: Consecutive numbers 1 - 10, 11
- 20, etc. up to 491 - 500, Mounting type: Snap into tall marker groove, for terminal block width: 8.2 mm, Lettering field:
10.5 x 8.15 mm

 
 

Zack marker strip - ZB 8,QR:FORTL.ZAHLEN - 1052028

Zack marker strip, Strip, white, labeled, can be labeled with: Plotter, Printed vertically: Consecutive numbers 1 - 10, 11 -
20, etc. up to 91 - 100, Mounting type: Snap into tall marker groove, for terminal block width: 8.2 mm, Lettering field: 10.5
x 8.15 mm

 
 

Marker for terminal blocks - ZB 8,LGS:L1-N,PE - 1052413

Marker for terminal blocks, Strip, white, labeled, can be labeled with: Plotter, Horizontal: L1, L2, L3, N, PE, L1, L2, L3, N,
PE, Mounting type: Snap into tall marker groove, for terminal block width: 8.2 mm, Lettering field: 10.5 x 8.15 mm

 
 

Male insert

Feed-through connector - DMET 5X20 - 3032075

Feed-through metal in the shape of a 5 x 20 mm glass tube fuse insert for use in fuse terminal blocks.
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Fuse modular terminal block - UK 5-HESI - 3004100
Accessories

Mounting rail

DIN rail perforated - NS 32 PERF 2000MM - 1201002

G-profile DIN rail, material: Steel, perforated, height 15 mm, width 32 mm, length 2 m
 
 

DIN rail, unperforated - NS 32 UNPERF 2000MM - 1201015

G-profile DIN rail, material: Steel, unperforated, height 15 mm, width 32 mm, length 2 m
 
 

DIN rail perforated - NS 35/ 7,5 PERF 2000MM - 0801733

DIN rail, material: steel galvanized and passivated with a thick layer, perforated, height 7.5 mm, width 35 mm, length:
2000 mm

 
 

DIN rail, unperforated - NS 35/ 7,5 UNPERF 2000MM - 0801681

DIN rail, material: Steel, unperforated, height 7.5 mm, width 35 mm, length: 2 m
 
 

DIN rail perforated - NS 35/ 7,5 WH PERF 2000MM - 1204119

DIN rail 35 mm (NS 35)
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Fuse modular terminal block - UK 5-HESI - 3004100
Accessories

DIN rail - NS 35/ 7,5 WH UNPERF 2000MM - 1204122

DIN rail 35 mm (NS 35)
 
 

DIN rail, unperforated - NS 35/ 7,5 AL UNPERF 2000MM - 0801704

DIN rail, unperforated, Width: 35 mm, Height: 7.5 mm, Length: 2000 mm, Color: silver
 
 

DIN rail perforated - NS 35/ 7,5 ZN PERF 2000MM - 1206421

DIN rail, material: Galvanized, perforated, height 7.5 mm, width 35 mm, length: 2 m
 
 

DIN rail, unperforated - NS 35/ 7,5 ZN UNPERF 2000MM - 1206434

DIN rail, material: Galvanized, unperforated, height 7.5 mm, width 35 mm, length: 2 m
 
 

DIN rail, unperforated - NS 35/ 7,5 CU UNPERF 2000MM - 0801762

DIN rail, material: Copper, unperforated, height 7.5 mm, width 35 mm, length: 2 m
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Fuse modular terminal block - UK 5-HESI - 3004100
Accessories

End cap - NS 35/ 7,5 CAP - 1206560

DIN rail end piece, for DIN rail NS 35/7.5
 
 

DIN rail perforated - NS 35/15 PERF 2000MM - 1201730

DIN rail, material: steel galvanized and passivated with a thick layer, perforated, height 15 mm, width 35 mm, length:
2000 mm

 
 

DIN rail, unperforated - NS 35/15 UNPERF 2000MM - 1201714

DIN rail, material: Steel, unperforated, height 15 mm, width 35 mm, length: 2 m
 
 

DIN rail perforated - NS 35/15 WH PERF 2000MM - 0806602

DIN rail 35 mm (NS 35)
 
 

DIN rail - NS 35/15 WH UNPERF 2000MM - 1204135

DIN rail 35 mm (NS 35)
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Fuse modular terminal block - UK 5-HESI - 3004100
Accessories

DIN rail, unperforated - NS 35/15 AL UNPERF 2000MM - 1201756

DIN rail, deep drawn, high profile, unperforated, 1.5 mm thick, material: aluminum, height 15 mm, width 35 mm, length
2000 mm

 
 

DIN rail perforated - NS 35/15 ZN PERF 2000MM - 1206599

DIN rail, material: Galvanized, perforated, height 15 mm, width 35 mm, length: 2 m
 
 

DIN rail, unperforated - NS 35/15 ZN UNPERF 2000MM - 1206586

DIN rail, material: Galvanized, unperforated, height 15 mm, width 35 mm, length: 2 m
 
 

DIN rail, unperforated - NS 35/15 CU UNPERF 2000MM - 1201895

DIN rail, material: Copper, unperforated, 1.5 mm thick, height 15 mm, width 35 mm, length: 2 m
 
 

End cap - NS 35/15 CAP - 1206573

DIN rail end piece, for DIN rail NS 35/15
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Fuse modular terminal block - UK 5-HESI - 3004100
Accessories

DIN rail, unperforated - NS 35/15-2,3 UNPERF 2000MM - 1201798

DIN rail, material: Steel, unperforated, 2.3 mm thick, height 15 mm, width 35 mm, length: 2 m
 
 

Screwdriver tools

Screwdriver - SZS 0,6X3,5 - 1205053

Actuation tool, for ST terminal blocks, insulated, also suitable for use as a bladed screwdriver, size: 0.6 x 3.5 x 100 mm,
2-component grip, with non-slip grip

 
 

Terminal marking

Marker card - SBS 8:UNBEDRUCKT - 1007235

Marker card, Card, white, unlabeled, can be labeled with: Plotter, Mounting type: Snap into tall marker groove, Snap into
flat marker groove, for terminal block width: 8.2 mm, Lettering field: 6 x 8.1 mm

 
 

Zack marker strip - ZB 8:UNBEDRUCKT - 1052002

Zack marker strip, Strip, white, unlabeled, can be labeled with: Plotter, Mounting type: Snap into tall marker groove, for
terminal block width: 8.2 mm, Lettering field: 10.5 x 8.15 mm

 
 

Marker for terminal blocks - UC-TM 8 - 0818072

Marker for terminal blocks, Sheet, white, unlabeled, can be labeled with: BLUEMARK CLED, BLUEMARK LED, Plotter,
Mounting type: Snap into tall marker groove, for terminal block width: 8.2 mm, Lettering field: 7.6 x 10.5 mm
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Fuse modular terminal block - UK 5-HESI - 3004100
Accessories

Marker for terminal blocks - UCT-TM 8 - 0828740

Marker for terminal blocks, Sheet, white, unlabeled, can be labeled with: THERMOMARK CARD, BLUEMARK CLED,
BLUEMARK LED, TOPMARK LASER, Mounting type: Snap into tall marker groove, for terminal block width: 8.2 mm,
Lettering field: 7.6 x 10.5 mm

 
 

Drawings
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Fuse modular terminal block - UK 5-HESI - 3004100

Circuit
diagram

Circuit diagram

1 = fixed bridge 
2 = insertion bridge
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Fuse modular terminal block - UK 5-HESI - 3004100

Application drawing

Fuse terminal blocks in interconnected arrangement, 
block consisting of 5 fuse terminal blocks
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Fuse modular terminal block - UK 5-HESI - 3004100

Application drawing

Fuse terminal block in single arrangement, 
block consisting of one fuse terminal block and 4 feed-through terminal blocks
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Marker carriers - UBE/D + ES/KMK 3 - 1004076
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

Terminal strip marker carriers for marking terminal group, for mounting on the terminal strip NS 32 or NS
35/7.5, lettering field size: 40 x 17 mm

The figure shows a version of the
article

Key commercial data
Packing unit 10 pc

Minimum order quantity 10 pc

GTIN

Weight per Piece (excluding packing) 10.23 g

Custom tariff number 39269097

Country of origin Germany

Technical data

Dimensions
Length (b) 42.5 mm

Height 51.5 mm

Width (a) 20 mm

Ambient conditions
Ambient temperature (operation) -40 °C ... 100 °C

General
Color gray

Base element material PA

Components free from silicone and halogen

Inflammability class according to UL 94 V2

Marking mounting type Plug in

Classifications

eCl@ss

eCl@ss 4.0 24190208
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Marker carriers - UBE/D + ES/KMK 3 - 1004076
Classifications

eCl@ss
eCl@ss 4.1 24190208

eCl@ss 5.0 27149103

eCl@ss 5.1 27141137

eCl@ss 6.0 27141137

eCl@ss 7.0 27141137

ETIM

ETIM 2.0 EC000761

ETIM 3.0 EC000761

ETIM 4.0 EC000761

ETIM 5.0 EC000761

UNSPSC

UNSPSC 6.01 30211811

UNSPSC 7.0901 39121410

UNSPSC 11 39121410

UNSPSC 12.01 39121410

UNSPSC 13.2 39121410
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Marker card - SK 5/3,8:FORTL.ZAHLEN - 0804183
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

Marker card, Card, white, labeled, Horizontal: Consecutive numbers 1 - 10, 11 - 20, etc. up to 91 - (99)100,
Mounting type: Adhesive, for terminal block width: 5 mm, Lettering field: 5 x 3.8 mm

Why buy this product

 Labeling service: Phoenix Contact can custom-label SK markers according to your requirements

 The SK labeling range offers self-adhesive marker strips for labeling products that do not have a marker groove

 The SK labeling range offers self-adhesive marker strips for labeling products that do not have a marker groove

Key commercial data
Packing unit 10 pc

Minimum order quantity 10 pc

Weight per Piece (excluding packing) 0.911 g

Custom tariff number 39199000

Country of origin Germany

Technical data

Dimensions
Height 3.8 mm

Width (a) 5 mm

Ambient conditions
Ambient temperature (operation) -40 °C ... 150 °C

Ambient temperature (assembly) > 15 °C

Recommended storage conditions 23 °C / 50% relative humidity. Storage in the original packaging is
recommended prior to processing.

General

Note For labeling according to customer requirement, please select 0825124
product

Color white

Components free from silicone and halogen

Material Polyester

Wipe resistance DIN EN 61010-1 (VDE 0411-1)

Printing direction Horizontal

Printing Consecutive numbers 1 - 10, 11 - 20, etc. up to 91 - (99)100
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Marker card - SK 5/3,8:FORTL.ZAHLEN - 0804183
Technical data

General
Number of marker strips 12

Adhesive Acrylic

Printability Thermal transfer

Device 5146477 THERMOMARK ROLL

5146231 THERMOMARK X1.2

Ink ribbon 5145384 THERMOMARK-RIBBON 110

Test for substances that would hinder coating with paint or varnish VW PV 3.10.7:2005-02

Result Test passed

Test specification weathering-resistance Following ISO 4892-2:2013-03

Test duration 96 h

Wipe resistance test result Test passed

Salt spray test specification DIN EN 60068-2-11:2000-02

Test duration 96 h

Salt spray testing result Test passed

Alternating condensation climate with SO2 test specification DIN 50018:2013-05

Climate level AHT 1.0 S

Cycles 2

Condensation test result Test passed

Wipe resistance of test specification inscriptions DIN EN 61010-1 (VDE 0411-1):2011-07

Result Test passed

Foil strength 53 µm

Adhesive strength 20 µm

Marking mounting type Adhesive

Classifications

eCl@ss

eCl@ss 4.0 24190208

eCl@ss 4.1 24190208

eCl@ss 5.0 27149103

eCl@ss 5.1 27141137

eCl@ss 6.0 27141137

eCl@ss 7.0 27141137

ETIM

ETIM 2.0 EC000761

ETIM 3.0 EC000761

ETIM 4.0 EC000761

ETIM 5.0 EC000761

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 233 of 3354



https://www.phoenixcontact.com/au/products/0804183

03/23/2015   Page 3 / 3

Marker card - SK 5/3,8:FORTL.ZAHLEN - 0804183
Classifications

UNSPSC

UNSPSC 6.01 30211811

UNSPSC 7.0901 39121410

UNSPSC 11 39121410

UNSPSC 12.01 39121410

UNSPSC 13.2 39121410
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End clamp - E/NS 35 N - 0800886
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

End clamp, width: 9.5 mm, color: gray

Why buy this product

 Large-surface labeling

  
Key commercial data
Packing unit 50 pc

GTIN

Weight per Piece (excluding packing) 14.844 g

Custom tariff number 39269097

Country of origin Germany

Technical data

Dimensions
Height 32.8 mm

Length 48.6 mm

Width 9.5 mm

General
Material PA

Color gray

Tightening torque, min 0.4 Nm

Tightening torque max 0.5 Nm

Classifications

eCl@ss

eCl@ss 4.0 27141199

eCl@ss 4.1 27141199
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End clamp - E/NS 35 N - 0800886
Classifications

eCl@ss
eCl@ss 5.0 27141135

eCl@ss 5.1 27141145

eCl@ss 6.0 27141135

eCl@ss 7.0 27141135

eCl@ss 8.0 27141135

ETIM

ETIM 2.0 EC000761

ETIM 3.0 EC001041

ETIM 4.0 EC001041

ETIM 5.0 EC001041

UNSPSC

UNSPSC 6.01 30212109

UNSPSC 7.0901 39121708

UNSPSC 11 39121708

UNSPSC 12.01 39121708

UNSPSC 13.2 39121708

Drawings
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End clamp - E/NS 35 N - 0800886

Dimensioned drawing
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Product data sheet
Characteristics

RXZR335
plastic maintaining clamp - for miniature relay
socket RXZ

Main
Range of product Zelio Relay
Accessory / separate
part category

Mounting accessory

Accessory / separate
part type

Maintaining clamp

Sale per indivisible
quantity

10

Complementary
Accessory material Plastic
Accessory / separate part destination Zelio Relay RXM
Product compatibility Socket RXZ (4 C/O)

Socket RXZ (3 C/O)
Socket RXZ (2 C/O)

Product weight 0.005 kg
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2

Product data sheet
Dimensions Drawings

RXZR335

Dimensions
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3

Product data sheet
Mounting and Clearance

RXZR335

Mounting on All Sockets (1)

(1) Clip-in legends for all sockets except RXZE2M114
(2) Plastic clamp

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 241 of 3354



Th
e 

in
fo

rm
at

io
n 

pr
ov

id
ed

 in
 th

is
 d

oc
um

en
ta

tio
n 

co
nt

ai
ns

 g
en

er
al

 d
es

cr
ip

tio
ns

 a
nd

/o
r t

ec
hn

ic
al

 c
ha

ra
ct

er
is

tic
s 

of
 th

e 
pe

rfo
rm

an
ce

 o
f t

he
 p

ro
du

ct
s 

co
nt

ai
ne

d 
he

re
in

.
Th

is
 d

oc
um

en
ta

tio
n 

is
 n

ot
 in

te
nd

ed
 a

s 
a 

su
bs

tit
ut

e 
fo

r a
nd

 is
 n

ot
 to

 b
e 

us
ed

 fo
r d

et
er

m
in

in
g 

su
ita

bi
lit

y 
or

 re
lia

bi
lit

y 
of

 th
es

e 
pr

od
uc

ts
 fo

r s
pe

ci
fic

 u
se

r a
pp

lic
at

io
ns

.
It 

is
 th

e 
du

ty
 o

f a
ny

 s
uc

h 
us

er
 o

r i
nt

eg
ra

to
r t

o 
pe

rfo
rm

 th
e 

ap
pr

op
ria

te
 a

nd
 c

om
pl

et
e 

ris
k 

an
al

ys
is

, e
va

lu
at

io
n 

an
d 

te
st

in
g 

of
 th

e 
pr

od
uc

ts
 w

ith
 re

sp
ec

t t
o 

th
e 

re
le

va
nt

 s
pe

ci
fic

 a
pp

lic
at

io
n 

or
 u

se
 th

er
eo

f.
N

ei
th

er
 S

ch
ne

id
er

 E
le

ct
ric

 In
du

st
rie

s 
SA

S 
no

r a
ny

 o
f i

ts
 a

ffi
lia

te
s 

or
 s

ub
si

di
ar

ie
s 

sh
al

l b
e 

re
sp

on
si

bl
e 

or
 li

ab
le

 fo
r m

is
us

e 
of

 th
e 

in
fo

rm
at

io
n 

co
nt

ai
ne

d 
he

re
in

.

Mar 22, 2015
1

Product data sheet
Characteristics

RXZE2S108M
socket RXZ - separate contact - 12 A - < 250 V
- connector - for relay RXM2..

Main
Range of product Zelio Relay
Product or component
type

Socket

Contact terminal ar-
rangement

Separate

Product compatibility Plug-in relay RXM (2 C/O)
Shape of pin Flat
Device short name RXZ
Sale per indivisible
quantity

10

Complementary
[Ith] conventional free air thermal current 5 A , with bus jumper

12 A
[Ue] rated operational voltage < 250 V
Tightening torque <= 1 N.m (M3 screw(s))
Fixing mode Clip-on 35 mm symmetrical DIN rail

By screw panel
Marking CE
Width 27 mm
Product weight 0.058 kg

Environment
Connections - terminals Connector, solid cable without cable end 2 x 0.25...2 x 1 mm²/AWG 20...AWG 14

Connector, flexible cable with cable end 1 x 0.5...1 x 2.5 mm²/AWG 22...AWG 14
Connector, flexible cable with cable end 1 x 0.25...1 x 2.5 mm²/AWG 22...AWG
17
Connector, solid cable without cable end 2 x 0.5...2 x 1.5 mm²/AWG 20...AWG 16

Standards IEC 61984
Product certifications CSA

UL
Lloyd's

Ambient air temperature for storage -40...85 °C
Ambient air temperature for operation -40...55 °C
IP degree of protection IP20 conforming to EN/IEC 60529
Dielectric strength 2500 V
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2

Product data sheet
Dimensions Drawings

RXZE2S108M

Dimensions

(1) Relays
(2) Protection module
(3) Maintaining clamp
(4) 2 elongated holes Ø 3.5 mm x 6.5 mm / Ø 0.13 in. x 0.25 in.
(5) 2 bus jumpers

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 243 of 3354



3

Product data sheet
Connections and Schema

RXZE2S108M

Wiring Diagram

Symbols shown in blue correspond to Nema marking.

Bus Jumpers Mounting on Sockets with Separate Contacts

Example of RXZS2 bus jumper mounting on sockets (view from below)

(1) 2 bus jumpers (polarity A2)
(2) 2 bus jumpers (polarity A1)
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Product data sheet
Characteristics

RXM2AB2BD
Miniature Plug-in relay - Zelio RXM 2 C/O 24 V
DC 12 A with LED

Main
Range of product Zelio Relay
Series name Miniature
Product or component
type

Plug-in relay

Device short name RXM
Contacts type and com-
position

2 C/O

Control circuit voltage 24 V DC
[Ithe] conventional en-
closed thermal current

12 A at -40...55 °C

Status LED With
Control type Lockable test button
Utilisation coefficient 20 %

Complementary
Shape of pin Flat
[Ui] rated insulation voltage 300 V conforming to UL

300 V conforming to CSA
250 V conforming to IEC

[Uimp] rated impulse withstand voltage 4 kV for 1.2/50 µs
Contacts material AgNi
[Ie] rated operational current 12 A at 277 V AC conforming to UL

12 A at 28 V DC conforming to UL
6 A at 250 V AC (NC) conforming to IEC
6 A at 28 V DC (NC) conforming to IEC
12 A at 250 V AC (NO) conforming to IEC
12 A at 28 V DC (NO) conforming to IEC

Maximum switching voltage 250 V conforming to IEC
Resistive rated load 12 A at 28 V DC

12 A at 250 V AC
Maximum switching capacity 3000 VA/336 W
Minimum switching capacity 170 mW at 10 mA, 17 V
Operating rate <= 18000 cycles/hour no-load

<= 1200 cycles/hour under load
Mechanical durability 10000000 cycles
Electrical durability 100000 cycles for resistive load
Average coil consumption in W 0.9 W
Drop-out voltage threshold >= 0.1 Uc
Operate time 20 ms
Release time 20 ms
Average coil resistance 650 Ohm at 20 °C +/- 10 %
Rated operational voltage limits 19.2...26.4 V DC
Protection category RT I
Operating position Any position
Product weight 0.037 kg
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2

Environment
Dielectric strength 2000 V AC between poles with basic insulation

2000 V AC between coil and contact with reinforced insulation
1300 V AC between contacts with micro disconnection insulation

Product certifications CE
CSA
GOST
RoHS
UL
REACH
Lloyd's

Standards EN/IEC 61810-1
UL 508
CSA C22.2 No 14

Ambient air temperature for storage -40...85 °C
Ambient air temperature for operation -40...55 °C
Vibration resistance 5 gn (f = 10...150 Hz), amplitude +/- 1 mm (on 5 cycles not operating)

3 gn (f = 10...150 Hz), amplitude +/- 1 mm (on 5 cycles in operation)
IP degree of protection IP40 conforming to EN/IEC 60529
Shock resistance 30 gn not operating

10 gn in operation
Pollution degree 3
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Product data sheet
Dimensions Drawings

RXM2AB2BD

Dimensions

Pin Side View
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Product data sheet
Connections and Schema

RXM2AB2BD

Wiring Diagram

Symbols shown in blue correspond to Nema marking.
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5

Product data sheet
Performance Curves

RXM2AB2BD

Electrical Durability of Contacts

Durability (inductive load) = durability (resistive load) x reduction coefficient.
Resistive AC load

X Switching capacity (kVA)
Y Durability (Number of operating cycles)
A RXM2AB•••
B RXM3AB•••
C RXM4ΑΒ•••
D RXM4GΒ•••

Reduction coefficient for inductive AC load (depending on power factor cos ϕ)

Y Reduction coefficient (A)

Maximum switching capacity on resistive DC load

X Voltage DC
Y Current DC
A RXM2AB•••
B RXM3AB•••
C RXM4ΑΒ•••
D RXM4GΒ•••
Note :  These are typical curves, actual durability depends on load, environment, duty cycle, etc.
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Product data sheet
Characteristics

RXM2AB1P7
Miniature Plug-in relay - Zelio RXM 2 C/O 230
V AC 12 A

Main
Range of product Zelio Relay
Series name Miniature
Product or component
type

Plug-in relay

Device short name RXM
Contacts type and com-
position

2 C/O

Control circuit voltage 230 V AC, 50/60 Hz
[Ithe] conventional en-
closed thermal current

12 A at -40...55 °C

Status LED Without
Control type Lockable test button
Utilisation coefficient 20 %

Complementary
Shape of pin Flat
[Ui] rated insulation voltage 300 V conforming to UL

300 V conforming to CSA
250 V conforming to IEC

[Uimp] rated impulse withstand voltage 4 kV for 1.2/50 µs
Contacts material AgNi
[Ie] rated operational current 12 A at 277 V AC conforming to UL

12 A at 28 V DC conforming to UL
6 A at 250 V AC (NC) conforming to IEC
6 A at 28 V DC (NC) conforming to IEC
12 A at 250 V AC (NO) conforming to IEC
12 A at 28 V DC (NO) conforming to IEC

Maximum switching voltage 250 V conforming to IEC
Resistive rated load 12 A at 28 V DC

12 A at 250 V AC
Maximum switching capacity 3000 VA/336 W
Minimum switching capacity 170 mW at 10 mA, 17 V
Operating rate <= 18000 cycles/hour no-load

<= 1200 cycles/hour under load
Mechanical durability 10000000 cycles
Electrical durability 100000 cycles for resistive load
Average coil consumption in VA 1.2 at 60 Hz
Drop-out voltage threshold >= 0.15 Uc
Operate time 20 ms
Release time 20 ms
Average coil resistance 15000 Ohm at 20 °C +/- 15 %
Rated operational voltage limits 184...253 V AC
Protection category RT I
Operating position Any position
Product weight 0.037 kg
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2

Environment
Dielectric strength 2000 V AC between poles with basic insulation

2000 V AC between coil and contact with reinforced insulation
1300 V AC between contacts with micro disconnection insulation

Product certifications CE
CSA
GOST
RoHS
UL
REACH
Lloyd's

Standards EN/IEC 61810-1
UL 508
CSA C22.2 No 14

Ambient air temperature for storage -40...85 °C
Ambient air temperature for operation -40...55 °C
Vibration resistance 5 gn (f = 10...150 Hz), amplitude +/- 1 mm (on 5 cycles not operating)

3 gn (f = 10...150 Hz), amplitude +/- 1 mm (on 5 cycles in operation)
IP degree of protection IP40 conforming to EN/IEC 60529
Shock resistance 30 gn not operating

10 gn in operation
Pollution degree 3
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3

Product data sheet
Dimensions Drawings

RXM2AB1P7

Dimensions

Pin Side View
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4

Product data sheet
Connections and Schema

RXM2AB1P7

Wiring Diagram

Symbols shown in blue correspond to Nema marking.
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5

Product data sheet
Performance Curves

RXM2AB1P7

Electrical Durability of Contacts

Durability (inductive load) = durability (resistive load) x reduction coefficient.
Resistive AC load

X Switching capacity (kVA)
Y Durability (Number of operating cycles)
A RXM2AB•••
B RXM3AB•••
C RXM4ΑΒ•••
D RXM4GΒ•••

Reduction coefficient for inductive AC load (depending on power factor cos ϕ)

Y Reduction coefficient (A)

Maximum switching capacity on resistive DC load

X Voltage DC
Y Current DC
A RXM2AB•••
B RXM3AB•••
C RXM4ΑΒ•••
D RXM4GΒ•••
Note :  These are typical curves, actual durability depends on load, environment, duty cycle, etc.
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Product data sheet
Characteristics

TRV00210
Modbus SL communication interface module -
24 V DC

Main
Range Enerlin'X
Device short name Modbus SL communication interface module
Product or component
type

Interface module

Range compatibility Masterpact NT
Masterpact NW
PowerPact H
PowerPact J
PowerPact L
PowerPact P
PowerPact R
Compact NS
Compact NSX

Product compatibility Compact NS630b...1600
Compact NS1600b...3200
Compact NSX100...250
Compact NSX400...630

Complementary
Communication network type Modbus, Modbus Serial line slave 9.6...38.4 kbauds on screw terminal block

Universal Logic Plug on 2-port RJ45
Mounting mode By clips
Mounting support 35 mm DIN rail
[Us] rated supply voltage 24 V DC (- 20...10 %)
Supply current <= 3 A
Current consumption 21 mA
Electromagnetic compatibility Surge immunity test conforming to EN/IEC 61000-4-5

Immunity to radiated fields 10 V/m
Electrostatic discharge immunity test conforming to EN/IEC 61000-4-3

Connections - terminals Screw terminal block
Product certifications CE

CSA
UL

Standards EN/IEC 60947-1
UL 508
CSA C22.2 No 14-05
CSA C22.2 No 0-M91

Height 89 mm
Width 18 mm
Depth 72 mm
Product weight 90 g

Environment
IP degree of protection IP4X

IP3x : other parts
IP2x : connectors

Relative humidity 5...85 %
Ambient air temperature for storage -40...85 °C
Ambient air temperature for operation -20...70 °C
Pollution degree 3
Flame retardance IEC 60695-2-11 V0

IEC 60947-1 V0
UL 94 V0
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Shock resistance 1000 m/s²
Vibration frequency -5...8.4 Hz

Offer Sustainability
Sustainable offer status Not Green Premium product
RoHS (date code: YYWW) Compliant - since 0818 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
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Product data sheet
Characteristics

TRV00121
front display module - FDM 121 - 96 x 96 mm -
IP54

Main
Range Enerlin'X
Product or component
type

Display module

Device short name FDM121
Range compatibility PowerPact Multistandard

Masterpact NT
Masterpact NW
PowerPact H
PowerPact J
PowerPact L
PowerPact P
PowerPact R
Compact NS
Compact NSX

Product compatibility Compact NS630b...1600
Compact NS1600b...3200
Compact NSX100...250
Compact NSX400...630

Function of module Remote control
Metering
Display alarm
View network

Complementary
Control type Remote control
Mounting mode Flush mounting
Display type LCD screen with white backlighting
Display resolution 128 x 128 pixels
View angle horizontal x vertical 60 x 30°
[Us] rated supply voltage 24 V DC (- 20...10 %)
Current consumption 21 mA
Standards CE

CSA
UL

Height 96 mm
Width 96 mm
Depth 30 mm

Environment
IP degree of protection IP54
Ambient air temperature for operation -10...55 °C
Ambient air temperature for storage -40...85 °C

Offer Sustainability
Sustainable offer status Not Green Premium product
RoHS (date code: YYWW) Compliant - since 0818 - Schneider Electric declaration of conformity
REACh Reference contains SVHC above the threshold - go to CaP for more details
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Source 
changeover 
systems
Compact NSX100-630, Compact NS630b-1600,  
Compact INS/INV, Masterpact

Low Voltage
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I

Efficient energy 
management and  
continuity of service with 
source-changeover system
To ensure continuity of service for critical applications,  
LV electrical installations need to be connected to  
at least two independent power sources:

* The replacement source (R) can be: a second power source (with possibly different 
characteristics from the normal source) or an electrical generator

1 A normal  

source (N)

2
And a replacement 

source (R)*
used to supply energy to the installation  
when the normal source unavailable, or,  
for instance, when its quality and/or availability  
is no longer guaranteed.

The source-changeover 

system switches the 
load (partly or fully) 

between these  
two sources. 

A few basics on source-changeover systems
> A source-changeover 
system can be 
automated to manage 
transfers according 
to external 
conditions.

> Switching from  
a main power source to 
a replacement source 
can be performed 
either manually or 
automatically.

> A source-changeover 
system comprises 
circuit breakers, 
switch-disconnectors 
or contactors.
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II

to switch the load to meet 
your needs

Automatic source-changeover system
(or ATSE: Automatic Transfer Switching Equipment)

An automatic controller may be added to a remote-operated source-changeover system. It is 
possible to automatically control source transfer according to programmed (dedicated controllers) or 
programmable (PLC) operating modes. These solutions ensure optimum energy management.

3

Applications
Commercial and service sector (operating 
rooms in hospitals, safety systems for 
buildings, computer rooms for banks and 
insurance companies, lighting and emergency 
lighting systems in malls, etc.), industry and 
infrastructure.

System
2 or 3 circuit breakers that may have different 
configurations, linked by an electrical interlocking 
system. A mechanical interlocking system 
protects against electrical malfunctions or 
incorrect manual operations, with an automatic 
control system (dedicated controllers or PLC).

1 Manual source-changeover system 
(or MTSE: Manual Transfer Switching Equipment)

The simplest way to switch the load. It is controlled manually by an operator.  
The time required to switch from the ‘N’ source to ‘R’ source can vary.

Applications
Buildings and infrastructure where the need 
for continuity of service is significant but not  
a priority: offices, small and medium-sized 
businesses.

System
2 or 3 mechanically interlocked manually-
operated circuit breakers or 2 switch-
disconnectors.

3
ways

Remote-operated source-changeover system
(or RTSE: Remote Transfer Switching Equipment)

The most commonly used system for devices with high ratings. No direct human  
intervention is required. Source-changeover is controlled electrically.

2

System
2 or 3 circuit breakers that may have different 
configurations, linked by an electrical 
interlocking system. In addition, a mechanical 
interlocking system protects against electrical 
malfunctions or incorrect manual operations.

Applications
Industry (assembly lines, engine rooms on 
ships, critical auxiliaries in thermal 
powerstations, etc.); Infrastructure (port and 
railway installations, runway lighting systems, 
control systems on military sites, etc.).
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III

> MTSE range

Compact INS
From 40 A to 630 A

> RTSE range

Compact NSX 
From 100 A to 630 A

Masterpact NT / NW 
From 630 A to 6300 A

Whatever the system, 
you benefit from our expertise!

Our expertise and support come together 
with the source-changeover system you 
choose for your LV electrical installation.

With Compact INS, Compact NSX 
and Masterpact NT and NW, we offer 
a complete range of solutions, designed 
around key values:

Maximum continuity 
of service
>  Energy availability is ensured whatever 

the external requirements (e.g. high 
power demand).

>  Maintenance and replacement of the sources 
(N or R) can be done with no interruption 
of service.

You can maintain a continuous level of service 
and customer satisfaction.

Optimized energy 
management
>  Transfer the load to a replacement source 

according to external requirements.
>  Manage power sources according to power 

quality and power costs.
>  Perform system regulation.
>  Switch to an emergency replacement source.
You are no longer dependent on your power 
supply (and supplier)!

Simplicity and reliability
>  Simple installation on LV switchboard.
>  Optimized size of the switchboard.
>  System based on pre-tested components.
>  Compliance with IEC 60947-6-1. 

Maximum safety
For LV electrical installations where safety and 
continuity of service are critical for people 
and/or equipment such as hospitals, airports, 
banks, malls, etc.

> ATSE range

UA Controller Compact NSX 
From 100 A to 630 A
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IV

A source-changeover system is indispensable 
for applications that need a continuous supply 
of electric power (hospitals, airports, banks, 
government facilities, etc.). 

But a source-changeover system is also 
suitable for all LV electrical installations 
exposed to:

> Nominal voltage loss or dip (when there 
is high demand for electric power)

> Unpredictable power quality

> Frequent power cuts.

For critical applications 
in particular
For all others 
in general

These factors, and many others, can damage the 
continuity of service of your electrical installation.

For infrastructure managers, a source-
changeover system gives direct economic 
benefi ts: it is possible to select your source based 
on power cost. 
In this case, the replacement source (R) is used 
as an alternative, more economical source.

Managing 
energy 
effi ciently

Power Cost

Safety
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1

Source-changeover systems 
Compact NSX100-630, 
Compact NS630b-1600, 
Compact INS/INV, Masterpact

General content

Presentation 2

Functions and characteristics A-1

Dimensions B-1

Electrical diagrams C-1

Catalogue numbers  
and order forms 

D-1
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Presentation For maximum continuity  
of service...

Incoming feeders and main LV switchboards
1 normal source 
1 replacement source

2 sources with coupler on 
busbars

2 normal sources
1 replacement source

D
b1

01
53

8.
ep

s

D
b1

01
53

9.
ep

s

D
b1

01
54

0.
ep

s

QN QR QS1 QC QS2 QN1 QN2 QR
0 0 0 0 0 0 0 0
1 0 1 0 1 1 1 0

Currents
From 630 to 6300 A.

0 1 1 1 0 0 0 1
0 1 1 1 0 0
1 0 0 (1) 0 1 0
0 0 1 (1)

(1) possible by forcing 
operation.

Power distribution

P
D

39
03

85
_S

E
_R

_3
5.

ep
s Generator or permanent 

source

D
b1

01
54

1.
ep

s QN QR Typical applications:
 b continuous production processes
 b operating rooms
 b computer rooms...

0 0
1 0
0 1

Currents
From 250 to 3200 A.

Loads

P
B

11
15

56
.e

ps Generator or permanent 
source

Generator or permanent 
source

D
b1

01
54

1.
ep

s

D
b1

01
54

4.
ep

s QN QR Typical applications:
 b large electrical installations (e.g. airports)
 b refrigeration units
 b special electricity tariffs
 b pumping stations...

0 0
1 0
0 1

Currents
From 40 to 400 A.

D
b1

01
54

3.
ep

s

P
B

10
51

09
.e

ps

2
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Incoming feeders and main LV switchboards
1 normal source 
1 replacement source

2 sources with coupler on 
busbars

2 normal sources
1 replacement source

D
b1

01
53

8.
ep

s

D
b1

01
53

9.
ep

s

D
b1

01
54

0.
ep

s

QN QR QS1 QC QS2 QN1 QN2 QR
0 0 0 0 0 0 0 0
1 0 1 0 1 1 1 0

Currents
From 630 to 6300 A.

0 1 1 1 0 0 0 1
0 1 1 1 0 0
1 0 0 (1) 0 1 0
0 0 1 (1)

(1) possible by forcing 
operation.

Power distribution

P
D

39
03

85
_S

E
_R

_3
5.

ep
s Generator or permanent 

source

D
b1

01
54

1.
ep

s QN QR Typical applications:
 b continuous production processes
 b operating rooms
 b computer rooms...

0 0
1 0
0 1

Currents
From 250 to 3200 A.

Loads

P
B

11
15

56
.e

ps Generator or permanent 
source

Generator or permanent 
source

D
b1

01
54

1.
ep

s

D
b1

01
54

4.
ep

s QN QR Typical applications:
 b large electrical installations (e.g. airports)
 b refrigeration units
 b special electricity tariffs
 b pumping stations...

0 0
1 0
0 1

Currents
From 40 to 400 A.

... in a wide range of applications

3
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Ecodial software is dedicated to LV electrical installation 
calculation in accordance with the IEC60364 
international standard or national standards.

This 4th generation, "Ecodial Advance Calculation 4", 
offers a new ergonomic and new features:

 p  operating mode that allows easy calculation in case 
of installation with different type of sources  
(parallel transformers, back-up generators…)

 p  discrimination analysis associating curves checking 
and discrimination tables

 p  direct access to protection settings including residual 
current protections

 p  easy selection of alternate solutions or manual 
selection of a product.

Ecodial

TOOLS
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A-1

Source-changeover systems 
Compact NSX100-630, 
Compact NS630b-1600, 
Compact INS/INV, Masterpact

Functions and characteristics 

Presentation  2

Overview of solutions 
Manual source-changeover systems Compact INS/INV 40 to 630 A,  
Compact NSX100/630 A-2
Manual source-changeover systems Compact NS  
and Masterpact NT/NW 630 A to 6300 A A-3
Remote-operated source-changeover systems  
Compact NSX100/630, Compact NS630b/1600 A A-4
Remote-operated source-changeover systems  
Masterpact NT/NW 630 A to 6300 A A-5

Manual source-changeover systems 
Possible combinations A-6

Remote-operated source-changeover systems  
Mechanical interlocking Compact NSX, Compact NS or Masterpact NT/NW A-10
Mechanical interlocking Compact NS or Masterpact NT/NW A-11
General characteristics Compact NSX A-12
General characteristics Compact NS, Masterpact NT/NW A-13
Mech. and elect. durability A-14
Connection and insulation accessories for Compact NSX and INS y 630 A A-15
Electrical interlocking A-16
Standard configurations A-17

Associated controllers 
Controller selection A-18
Controller installation A-19
BA controller A-20
BA controller, Operating sequences A-21
UA controller A-22
UA controller, Operating sequences, Forced operation mode A-23
UA controller, Operating sequences, Special-tariff mode A-24
UA controller, Operating sequences , Test mode and automatic operation A-25

Operating sequences  
IVE unit A-26
BA/UA controller A-27

COM communications option A-28

Dimensions  B-1
Electrical diagrams C-1
Catalogue numbers and order forms D-1
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Functions  
and characteristics

Range Compact Compact
Models INS40 to INS80

INS100 to INS160
INS250 to INS630
INV250 to INV630

NSX100 to NSX250
NSX400 to NSX630

Rating (A) 40 to 160 100 to 630 100 to 630
Type of device Switch-disconnectors with 

extended handles
Switch-disconnectors N/H/L circuit breakers

NA switch-disconnectors

Manual source-changeover systems
Interlocking via toggles

D
B

12
65

89
.e

ps

D
b1

01
54

5.
ep

s

2 devices side-by-side. 3 devices side-by-side.

Interlocking via rotary handles

D
B

12
65

90
.e

ps

N

2
.4

D
b1

01
54

6.
ep

s

D
b1

01
54

7.
ep

s

ON
I

O
OFF

ON
I

O
OFF

D
b1

01
54

8.
ep

s

2 devices side-by-side.

Interlocking via keylocks with captive keys

D
B

12
65

88
.e

ps

D
b1

01
54

9.
ep

s

D
b1

01
55

0.
ep

s

A number of different devices.

Interlocking on a base plate

D
B

12
65

87
.e

ps

D
b1

01
55

1.
ep

s

2 devices side-by-side.

Complete source-changeover assemblies

D
B

12
65

86
.e

ps

D
B

40
41

70
.e

ps

2 devices side-by-side.

Overview of solutions
Manual source-changeover systems 
Compact INS/INV 40 to 630 A, Compact 
NSX100/630

A-2
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Range Compact Masterpact
Models NS630b to NS1600 NT06 to NT16 NW08 to NW63
Rating (A) 630 to 1600 630 to 1600 800 to 6300 
Type of device N/H/L circuit breakers

NA switch-disconnectors
H1/L1 circuit breakers
HA switch-disconnectors

N1/H1/H2/H3/L1 circuit 
breakers
NA/HA/HF switch-
disconnectors

Manual source-changeover systems
Interlocking via extended rotary handles

D
B

12
65

90
.e

ps

D
b1

01
55

3.
ep

s

2 devices side-by-side.

Interlocking via keylocks with captive keys

D
B

12
65

88
.e

ps

D
b1

01
55

4.
ep

s

O
push OFF

I
push ON

O OFF

discharged

O
push OFF

I
push ON

O OFF

discharged

D
b1

01
55

5.
ep

s

D
b1

01
55

6.
ep

s

A number of different devices.

Mechanical interlocking using connecting rods

D
B

12
65

85
.e

ps

O
pushOFF

I
pushON

OOFF

discharged

O
pushOFF

I
pushON

OOFF

discharged

D
b1

01
55

7.
ep

s

(1)

D
b1

01
55

8.
ep

s

D
b1

01
55

9.
ep

s

2 devices one above the other.

Mechanical interlocking using cables

D
B

12
65

84
.e

ps

D
b1

01
56

0.
ep

s

(1)

(2)

D
b1

01
56

1.
ep

s

D
b1

01
56

2.
ep

s

2 or 3 devices one above the other.

D
B

12
65

83
.e

ps

2 or 3 devices side-by-side.
For this case and other cases, please consult us

D
B

12
65

80
.e

ps

(1) Implemented with NS630b to NS1600 electrically-operated devices only.
(2) For source-changeover systems using cables, always respect the installation conditions specified on page A-13.

Manual source-changeover systems 
Compact NS and Masterpact NT/NW  
630 A to 6300 A

A-3
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Functions  
and characteristics

Range Compact
Models NSX100 to NSX630 NS630b to NS1600
Rating (A) 100 to 630 630 to 1600
Type of device N/H/L circuit breakers

NA switch-disconnectors
N/H/L circuit breakers
NA switch-disconnectors

Remote-operated source-changeover system
Mechanical interlocking on base plate + electrical interlocking

D
B

12
65

87
.e

ps

D
b1

01
56

3.
ep

s

2 electrically-operated devices side-by-side combined  
with an electrical interlocking system.

Mechanical interlocking using connecting rods + electrical interlocking

D
B

12
65

85
.e

ps

O
pushOFF

I
pushON

OOFF

discharged

O
pushOFF

I
pushON

OOFF

discharged

D
b1

01
55

7.
ep

s

2 electrically-operated devices one above  
the other combined with an electrical interlocking system.

Mechanical interlocking using cables + electrical interlocking

D
B

12
65

81
.e

ps

D
b1

01
56

0.
ep

s

(1)

2 electrically-operated devices one above  
the other combined with an electrical interlocking system.

D
B

12
65

82
.e

ps

2 electrically-operated devices side-by-side combined  
with an electrical interlocking system.

Automatic source-changeover systems
Remote-operated source-changeover system combined with an automatic-control system

D
B

12
65

81
.e

ps The automatic controller 
operates the devices 
depending on external 
parameters.

BA: Simple controller that 
manages the changeover 
function.

UA: Controller that also 
manages engine generator 
sets.

UA150: UA controller with a 
communication option.

D
B

40
44

39
.e

ps

BA controller

D
B

12
65

82
.e

ps

D
B

40
44

40
.e

ps

UA and UA150 controller

(1) For source-changeover systems using cables, always respect the installation conditions specified on page A-13. 

Overview of solutions
Remote-operated source-changeover 
systems Compact NSX100/630,  
Compact NS630b/1600 A

A-4
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Range Masterpact
Models NT06 to NT16 NW08 to NW63
Rating (A) 630 to 1600 800 to 6300 
Type of device H1/L1 circuit breakers

HA switch-disconnectors
N1/H1/H2/H3/L1 circuit breakers
NA/HA/HF switch-disconnectors

Remote-operated source-changeover system
Mechanical interlocking using connecting rods + electrical interlocking

D
B

12
65

85
.e

ps

D
b1

01
55

8.
ep

s

D
b1

01
55

9.
ep

s

2 electrically-operated devices side-by-side combined  
with an electrical interlocking system.

Mechanical interlocking using cables + electrical interlocking

D
B

12
65

84
.e

ps

D
b1

01
56

1.
ep

s

D
b1

01
56

2.
ep

s

2 or 3 electrically-operated devices one above the other 
combined with an electrical interlocking system (1).

D
B

12
65

83
.e

ps

2 or 3 electrically-operated devices side-by-side combined with 
an electrical interlocking system (1).

(2)

Automatic source-changeover systems
Remote-operated source-changeover system combined with an automatic-control system

D
B

12
65

81
.e

ps The automatic controller 
operates the devices 
depending on external 
parameters.

BA:  Simple controller that 
manages the changeover 
function.

UA:  Controller that also 
manages engine generator 
sets.

UA150: UA controller with a 
communication option.

D
B

40
44

39
.e

ps

BA controller

D
B

12
65

82
.e

ps

D
B

40
44

40
.e

ps

UA and UA150 controller

(1) Three devices with Masterpact NW only.
(2) For source-changeover systems using cables, always respect the installation conditions specified on page A-13. 
For other cases, please consult us.

Remote-operated source-changeover 
systems Masterpact NT/NW  
630 A to 6300 A

A-5
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Functions  
and characteristics

A manual source-changeover system can be installed 
on two or three manually-operated and mechanically 
interlocked circuit breakers or switch-disconnectors.
Interlocks prevent connection to both sources at the 
same time, even momentarily.

All possibilities for manual source-changeover systems

Type of device Type of interlocking for two devices
Complete 
assembly

Keylock Direct rotary 
handle

Extended 
rotary handle

Compact switch-disconnectors

INS40 to INS160  b  

INS250-100 to INS630  b   b   b  r  b  r

INV100 to 630  b   b  r  b  r r

INS/INV630b to 2500  b  

Legend:
r Possible but visible break function disabled.
r 250 A and 630 A ratings can be mixed by using INS320/630 rotary handle interlocking system.

Type of device Type of interlocking for two devices
Toggle Keylock Direct rotary 

handle
Extended rotary 
handle

On base plate  
(toggle or direct extended 
rotary control)

On base plate 
(motor mechanism)

Compact fixed or withdrawable circuit breakers

NSX100 to 250 b b b b p b b b b b b b b b b

NSX400 to NS630 b b b b p b b b b b b b b b b

NSX100 to 630 b b p b b p b b p b b b p b b b p 

NS630b to 1600 with 
rotary handle

b b p b b b b

Legend:
b Fixed devices only.
b Fixed or withdrawable devices.
b Devices must be either both fixed or both withdrawable.
p With NSX400/630 rotary handle interlocking system.
p Possible with NSX400/630 base plate + NSX100-250 adaptation kit.
p Devices equipped with rotary handles.

Type of device Type of interlocking for either all fixed or all withdrawable devices
Keylock Cable-type, 

2 devices 
side-by-side

Cable-type, 
3 devices 
side-by-side

Cable-type, 
2 devices one  
above the other

Cable-type, 
3 devices one  
above another

Rod-type, 
3 devices one  
above another

Compact fixed or withdrawable circuit breakers or swith-disconnectors, with motor mechanism
 
NS630b to 1600 b b b b

Masterpact fixed or withdrawable circuit breakers or swith-disconnectors, manual operation or with motor mechanism

NT06 to 16 b b b b

NW08 to 63 b b b b b b

NT06 to NW63 b b b

Manual source-changeover 
systems
Possible combinations

A-6
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Complete source-changeover assembly for two switch-disconnectors
All possibilities for manual source-changeover systems

D
B

40
41

70
.e

ps These assemblies provide an easy way to implement source changeover functions 
with:

 b a single 3-position rotary handle that controls the two switch-disconnectors 
(Normal source ON, OFF, Replacement source ON)

 b a smaller size, taking up less room in the switchboard.
A complete source changeover assembly can be ordered with a single catalogue 
number.

“Normal N” “Replacement” R
INS250-100 INS250-160 INS200-200 INS250-250 INS320 INS400 INS500 INS630

INS250-100
Ratings 100 A  b  
INS250-160
Ratings 160 A b  
INS200-200
Ratings 200 A b  
INS250-250
Ratings 250 A b  
INS320
Ratings 320 A b  
INS400
Ratings 400 A b  
INS500
Ratings 500 A b  
INS630
Ratings 630 A b  

Interlocking of two or three toggle-controlled devices
Possible combinations of “Normal” and “Replacement” source circuit breakers

D
b1

01
56

6.
ep

s Two devices can be interlocked using this system. Two identical interlocking systems 
can be used to interlock three devices installed side by side, in which case one 
device is in the ON position and the two others are in the OFF position. Devices must 
all have the same configuration, i.e. fixed, plug-in, withdrawable or drawout.
The system is locked using one or two padlocks (shackle diameter 5 to 8 mm).
Two interlocking system models are available for:

 b Compact NSX100 to 250
 b Compact NSX400 to 630.

“Normal N” “Replacement” R
NSX100 NSX160 NSX250 NSX400 NSX630

NSX100
Ratings 16... 100 A  b   b   b   b   b  
NSX160
Ratings 80...160 A  b   b   b   b   b  
NSX250
Ratings 125...250 A  b   b   b   b   b  
NSX400
Ratings 150... 400 A  b   b   b   b   b  
NSX630
Ratings 630 A  b   b   b   b   b  

 

Possible combinations

A-7
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Functions  
and characteristics

Interlocking of a number of devices using keylocks (captive keys)
Combination of “Normal” and “Replacement” devices

D
b1

01
56

9.
ep

s All Compact and Masterpact circuit breakers and Compact switch-disconnectors 
from 100 to 6300 A with rotary handles or motor mechanisms can be interlocked.

Interlocking is based on two identical keylocks with a single key and a keylock 
adapter (different for each device). This solution enables interlocking between two 
devices that are physically distant or that have very different characteristics, for 
example between a low and a medium-voltage device, or between Compact NSX 
circuit breakers and switch-disconnectors.
A system of wall-mounted captive key boxes makes possible a large number of 
combinations between many devices.

Interlocking of two devices with rotary handles
Possible combinations of “Normal” and “Replacement” source circuit breakers

ON
I

O
OFF

ON
I

O
OFF

D
b1

01
56

8.
ep

s The direct or extended rotary handles are padlocked with the devices in the OFF 
position. The mechanism prevents simultaneous closing of the devices, but allows 
them to be opened.

“Normal N” “Replacement” R
Compact NSX100/630 (1) NSX100 NSX160 NSX250 NSX400 NSX630
NSX100
Ratings 16... 100 A  b   b   b   v   v  
NSX160
Ratings 80...160 A  b    b   b   v   v  
NSX250
Ratings 125...250 A  b   b   b   v   v  
NSX400
Ratings 160... 400 A  v   v   v   b   b  
NSX630
Ratings 630 A  v   v   v   b   b  
 v 250 A and 630 A ratings can be mixed by using NSX400/630 rotary handle interlocking 

system.

“Normal N” “Replacement” R
Compact NS630b/1600 (1) NS630b NS800 NS1000 NS1200 NS1600
NS630b
Ratings 250... 630 A  b   b   b   b   b  
NS800
Ratings 320... 800 A  b   b   b   b   b  
NS1000
Ratings 400... 1000 A  b   b   b   b   b  
NS1200
Ratings 480... 1200 A  b   b   b   b   b  
NS1600
Ratings 640... 1600 A  b   b   b   b   b  

(1) When mixing NSX100/250 and NSX400/630 circuit breakers, use the NSX400/630 
interlocking system.

Manual source-changeover 
systems
Possible combinations

A-8
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Interlocking of two devices with rotary handles
Possible combinations of “Normal” and “Replacement” source switch-disconnectors

D
B

10
77

42
.e

ps The direct or extended rotary handles are padlocked with the devices in the OFF 
position. The mechanism prevents simultaneous closing of the devices, but allows 
them to be opened.

“Normal N” “Replacement” R
Compact INS (1) INS40 INS63 INS80 INS100 INS125 INS160
INS40
Ratings 40 A  b   b   b   b   b   b  
INS63
Ratings 63 A  b   b   b   b   b   b  
INS80
Ratings 80 A  b   b   b   b   b   b  
INS100
Ratings 100 A  b   b   b   b   b   b  
INS125
Ratings 125 A  b   b   b   b   b   b  
INS160
Ratings 160 A  b   b   b   b   b   b  

(1) With extended rotary handles only.
(2) Possible with INV, but visible-break function is significantly impaired.

“Normal N” “Replacement” R
Compact INS /INV (2) INS250-100/

INV100
INS250-160/
INV160

INS250-200/
INV200

INS250-250/
INV250

INS320/
INV320

INS400/
INV400

INS500/
INV500

INS630/
INV630

INS250-100/INV100
Ratings 100 A b  b  b  b   v    v   v   
INS250-160/INV160
Ratings 160 A b  b  b  b   
INS250-200/INV200
Ratings 200 A b  b  b  b    
INS250-250/INV250
Ratings 250 A b  b  b  b   v    v  
INS320/INV320
Ratings 320 A  v     v   b   b  b  b 
INS400/INV400
Ratings 400 A   b  b  b  b  
INS500/INV500
Ratings 500 A  b  b  b  b  
INS630/INV630  
Ratings 630 A  v   v   b  b  b  b
 v 250 A and 630 A ratings can be mixed by using INS320/630 rotary handle interlocking system.

Interlocking of two devices on a base plate
Possible combinations of Compact NSX “Normal” and “Replacement” source circuit breakers

D
B

41
48

91
.e

ps A base plate is available for mechanical interlocking of two manually-operated 
Compact NSX100 to 630 circuit breakers or switch-disconnectors.
“Normal N” “Replacement” R

NSX100 NSX160 NSX250 NSX400 NSX630
NSX100
Ratings 16... 100 A  b   b   b   b   b  
NSX160
Ratings 80... 160 A  b   b   b   b   b  
NSX250
Ratings 125... 250 A  b   b   b   b   b  
NSX400
Ratings 150... 400 A  b   b   b   b   b  
NSX630
Ratings 630 A  b   b   b   b   b  

Interlocking of a number of devices using keylocks (captive keys)
Combination of Masterpact devices

D
b1

01
90

3.
ep

s Interlocking uses two identical keylocks with a single key. This solution enables 
interlocking between two devices that are physically distant or that have significantly 
different characteristics.

 

Possible combinations

A-9
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A-10

Functions 
and characteristics

Mechanical interlocking of two or three devices is used 
to create a remote-operated source-changeover 
system. A basic mechanical interlocking system 
enhances the reliability of system operation.

Interlocking of two Compact NSX100 to 630 devices using a 
base plate
A base plate designed for two Compact circuit breakers can be installed horizontally 
or vertically on a mounting rail. Interlocking is carried out on the base plate by a 
mechanism located behind the breakers. Access to the circuit breaker controls and 
trip units is conserved. Circuit breakers must be fixed or plug-in versions, with or 
without earth-leakage protection or measurement modules. The base plate and the 
circuit breakers are supplied separately.

 b Base plate for Compact NSX100 to 250 devices
This base plate is intended for two Compact NSX100 to 250 devices.

 b Base plate for Compact NSX400 to 630 devices
This base plate is intended for two Compact NSX400 to 630 devices. It may also be 
used, without any modifications, to interlock a fixed Compact NSX100 to 250 with a 
Compact NSX400 or 630 device.
An adapter kit is required for plug-in versions of the Compact NSX100 to 250 
devices.
Compact NSX100 to 250 devices, in both fixed and plug-in versions, may be 
equipped with spreaders.

P
B

10
51

06
_5

0.
ep

s

Possible combinations of “Normal” and “Replacement” Compact NSX source circuit 
breakers

Interlocking of two electrically-operated Compact NSX  
circuit breakers using a base plate. “Normal N” “Replacement” R

NSX100 NSX160 NSX250 NSX400 NSX630
NSX100
Ratings 12,5... 100 A  b   b   b   b   b  
NSX160
Ratings 12,5...160 A  b   b   b   b   b  
NSX250
Ratings 12,5...250 A  b   b    b   b   b  
NSX400
Ratings 160... 400 A  b   b    b   b   b  
NSX630
Ratings 250... 630 A  b   b   b   b   b  

D
B

12
62

68
.e

ps Interlocking of two Compact NS630b to 1600 or two Masterpact 
NT and NW devices using connecting rods
The two devices must be mounted one above the other (either 2 fixed or  
2 withdrawable/drawout devices).
Combinations are possible between Compact NS630b to NS1600 devices and 
between Masterpact NT and Masterpact NW devices.
Installation
This function requires:

 b an adaptation fixture on the right side of each circuit breaker or switch-
disconnector

 b a set of connecting rods with no-slip adjustments.
The adaptation fixtures, connecting rods and circuit breakers or switch-
disconnectors are supplied separately, ready for assembly by the customer.
The maximum vertical distance between the fixing planes is 900 mm.

Possible combinations of “Normal” and “Replacement” source circuit breakers

“Normal N” “Replacement” R
NS630b to 
NS1600

NT06 to NT16 NW08 to 
NW40

NW40b to 
NW63

NS630b to NS1600
Ratings 250... 1600 A  b  

Interlocking of two Masterpact NT or NW circuit breakers using 
connecting rods.

NT06 to NT16
Ratings 250... 1600 A  b   b   b  
NW08 to NW40
Ratings 320... 4000 A  b   b   b  
NW40b to NW63
Ratings 4000... 6300 A  b   b   b  

Remote-operated  
source-changeover systems 
Mechanical interlocking Compact NSX, 
Compact NS or Masterpact NT/NW
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A-11

P
B

10
08

42
_6

8_
S

E
.e

ps Interlocking of two Compact NS630b to 1600 or two Masterpact 
NT/NW or up to three Masterpact NW devices using cables
For cable interlocking, the circuit breakers may be mounted one above the other or 
side-by-side.
The interlocked devices may be fixed or drawout, three-pole or four-pole, and have 
different ratings and sizes.

Interlocking between two devices (Compact NS630b to 1600 or Masterpact NT 
and NW)
This function requires:

 b an adaptation fixture on the right side of each device
 b a set of cables with no-slip adjustments.

The maximum distance between the fixing planes (vertical or horizontal) is 2000 mm.

Interlocking between three devices (Masterpact NW only)
This function requires:

 b a specific adaptation fixture for each type of interlocking, installed on the right side 
of each device

 b two or three sets of cables with no-slip adjustments.
The maximum distance between the fixing planes (vertical or horizontal) is 1000 mm.
Installation
The adaptation fixtures, sets of cables and circuit breakers or switch-disconnectors 
are supplied separately, ready for assembly by the customer.
Installation conditions for cable interlocking systems:

 b cable length: 2.5 m
 b radius of curvature: 100 mm
 b maximum number of curves: 3.

Interlocking of two Masterpact circuit breakers using cables.

Possible combinations of “Normal” and “Replacement” source circuit breakers

“Normal N” “Replacement” R
NS630b to 
NS1600

NT06 to NT16 NW08 to 
NW40

NW40b to 
NW63

NS630b to NS1600
Ratings 250... 1600 A  b  
NT06 to NT16
Ratings 250... 1600 A  b   b   b  
NW08 to NW40
Ratings 320... 4000 A  b   b   b  
NW40b to NW63
Ratings 4000... 6300 A  b   b   b  

It is not possible to combine Compact NS630b to 1600 and Masterpact NT 
(or Masterpact NW) devices.
All combinations of two Masterpact NT and Masterpact NW devices are possible, 
whatever the rating or size of the devices.

Possible combinations of three device

“Normal N” “Replacement” R
NS630b to 
NS1600

NT06 to NT16 NW08 to 
NW40

NW40b to 
NW63

NS630b to NS1600
Ratings 250... 1600 A
NT06 to NT16
Ratings 250... 1600 A
NW08 to NW40
Ratings 320... 4000 A  b   b  
NW40b to NW63
Ratings 4000... 6300 A  b   b  

Only Masterpact NW may be used for three-device combinations.

Types of mechanical interlocking and combinations
See page A-4 to page A-9.

Mechanical interlocking  
Compact NS or Masterpact NT/NW
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A-12

Functions  
and characteristics

Range Compact NSX
Types of devices NSX100 to NSX250 NSX400 to NSX630
Types of circuit breakers N / H / L N / H / L
Switch-disconnector version NA NA
Mixing possibilities all devices all devices

NS100 to NS250 NS100 to NS630
N/H/L/NA N/H/L/NA 
fixed or plug-in fixed or plug-in 

Electrical characteristics
Rating 15 to 250 A 15 to 630 A
Insulating voltage Ui (V AC) 750 750 
Positive break indication  b   b  
Number of poles
(N and R devices must have the same number of poles)

3, 4 

Electrical durability See page A-14
Operating temperature -25 °C to +70 °C (50 °C for 440 V - 60 Hz)
Control characteristics

Control voltage AC 48 V - 50 Hz 48 V - 50 Hz 
110/130, 220/240, 380/440 V - 50/60 Hz 110/130, 220/240, 380/440 V - 50/60 Hz

DC 24-250 V 24-250 V
Maximum consumption AC 500 VA 500 VA

DC 500 W 500 W
Minimum switching time 800 ms 800 ms
Interlocking

Mechanical (see page A-10)
Electrical by diagram (without IVE)  b   b  

with IVE unit  b   b  
auxiliary contacts used by circuit breaker 1 OF + 1 SDE 1 OF + 1 SDE

Protection and measurement
Overload protection long time  b   b  
Short-circuit protection short time  b   b  

instantaneous  b   b  
Earth-fault protection  b  
Zone selective interlocking (ZSI)  b  
Earth-leakage protection by Vigi module  b   b  

by control unit  
by add-on Vigirex relay  b   b  

Current measurements
Voltage, frequency, power measurements, etc.
Indication and control auxiliaries

Available auxiliary indication contacts OF + SD (+ SDV) 3 OF + SD (+ SDV)
Voltage releases MX shunt  b   b  

MN undervoltage  b   b  
Voltage presence indicator  b   b  
Voltage transformer  b   b  
Ammeter module  b   b  
Insulation monitoring module  b   b   
Source-changeover controller

With permanent replacement source  b BA controller
With standby generator set  b UA controller
Remote communication via bus

Device status indications
Device remote control
Transmission of settings  b   b  
Indication and identification of protection status and alarms  b   b  
Transmission of measurements  b   b  
Installation and connection

Fixed front connected
Fixed rear connected  b (long rear connections)  b (long rear connections)
Withdrawable, plug-in or drawout  b (plug-in on base)  b (plug-in on base)
Installation and connection accessories

Downstream coupling accessory  b   b  
Bare-cable connectors  b   b  
Terminal extensions  b   b  
Terminal shields and inter-phase barriers  b   
Locking by padlock  b   b  

by keylock  b   b  
Front panel escutcheons  b   b  

Remote-operated  
source-changeover systems0 
General characteristics 
Compact NSX

Compact NS Masterpact
NS630b to NS1600 NT06 to 16 NW08 to 63
N / H / L N1 / H1 / H2 / H3 / L1 N1 / H1 / H2 / H3 / L1
NA NA / HA / HF NA / HA / HF
all devices all mixing possibilities all mixing possibilities
NS630b to 1600 (fixed, drawout or fixed + drawout) (fixed, drawout or fixed + drawout) 
N/H/L/NA N1/H1/H2/H3/L1/NA/HA/HF N1/H1/H2/H3/L1/NA/HA/HF
fixed or plug-in

250 to 1600 A 600 to 1600 A 800 to 6300 A
750 1000 1000

 b   b  
3, 4 

See page A-14
-25 °C to +70 °C (50 °C for 440 V - 60 Hz)

48 to 415 V - 50/60 Hz 
440 V - 60 Hz

24-250 V 24-250 V 24-250 V
180 VA 180 VA 180 VA
180 W 180 W 180 W
800 ms 800 ms 800 ms

 b   b   b  
 b  only with UA or BA only with UA or BA

1 OF + 1 CE (+ SDE) 1 OF + 1 CE + 1 PF 1 OF + 1 CE + 1 PF

 b   b   b  
 b   b   b  
 b   b   b  
 b   b   b  
 b   b   b  

 b   b   b  
 b   b   b  
 b   b   b  

 b   b  

2 OF + SD 2 OF + SD 2 OF + SD
 b   b   b  
 b   b   b  

 b   b  
 b   b  
 b   b  
 b   b  

 b BA controller
 b UA controller

 b   b   b  

 b   b   b  
 b   b   b  
 b   b   b  

 b (vertical or horizontal)  b (vertical or horizontal)  b (vertical or horizontal)
 b (drawout)  b (drawout)  b (drawout)

 b  

 b  
 b   b   b  
 b   b   b  
 b   b   b  
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A-13

Range Compact NSX
Types of devices NSX100 to NSX250 NSX400 to NSX630
Types of circuit breakers N / H / L N / H / L
Switch-disconnector version NA NA
Mixing possibilities all devices all devices

NS100 to NS250 NS100 to NS630
N/H/L/NA N/H/L/NA 
fixed or plug-in fixed or plug-in 

Electrical characteristics
Rating 15 to 250 A 15 to 630 A
Insulating voltage Ui (V AC) 750 750 
Positive break indication  b   b  
Number of poles
(N and R devices must have the same number of poles)

3, 4 

Electrical durability See page A-14
Operating temperature -25 °C to +70 °C (50 °C for 440 V - 60 Hz)
Control characteristics

Control voltage AC 48 V - 50 Hz 48 V - 50 Hz 
110/130, 220/240, 380/440 V - 50/60 Hz 110/130, 220/240, 380/440 V - 50/60 Hz

DC 24-250 V 24-250 V
Maximum consumption AC 500 VA 500 VA

DC 500 W 500 W
Minimum switching time 800 ms 800 ms
Interlocking

Mechanical (see page A-10)
Electrical by diagram (without IVE)  b   b  

with IVE unit  b   b  
auxiliary contacts used by circuit breaker 1 OF + 1 SDE 1 OF + 1 SDE

Protection and measurement
Overload protection long time  b   b  
Short-circuit protection short time  b   b  

instantaneous  b   b  
Earth-fault protection  b  
Zone selective interlocking (ZSI)  b  
Earth-leakage protection by Vigi module  b   b  

by control unit  
by add-on Vigirex relay  b   b  

Current measurements
Voltage, frequency, power measurements, etc.
Indication and control auxiliaries

Available auxiliary indication contacts OF + SD (+ SDV) 3 OF + SD (+ SDV)
Voltage releases MX shunt  b   b  

MN undervoltage  b   b  
Voltage presence indicator  b   b  
Voltage transformer  b   b  
Ammeter module  b   b  
Insulation monitoring module  b   b   
Source-changeover controller

With permanent replacement source  b BA controller
With standby generator set  b UA controller
Remote communication via bus

Device status indications
Device remote control
Transmission of settings  b   b  
Indication and identification of protection status and alarms  b   b  
Transmission of measurements  b   b  
Installation and connection

Fixed front connected
Fixed rear connected  b (long rear connections)  b (long rear connections)
Withdrawable, plug-in or drawout  b (plug-in on base)  b (plug-in on base)
Installation and connection accessories

Downstream coupling accessory  b   b  
Bare-cable connectors  b   b  
Terminal extensions  b   b  
Terminal shields and inter-phase barriers  b   
Locking by padlock  b   b  

by keylock  b   b  
Front panel escutcheons  b   b  

Compact NS Masterpact
NS630b to NS1600 NT06 to 16 NW08 to 63
N / H / L N1 / H1 / H2 / H3 / L1 N1 / H1 / H2 / H3 / L1
NA NA / HA / HF NA / HA / HF
all devices all mixing possibilities all mixing possibilities
NS630b to 1600 (fixed, drawout or fixed + drawout) (fixed, drawout or fixed + drawout) 
N/H/L/NA N1/H1/H2/H3/L1/NA/HA/HF N1/H1/H2/H3/L1/NA/HA/HF
fixed or plug-in

250 to 1600 A 600 to 1600 A 800 to 6300 A
750 1000 1000

 b   b  
3, 4 

See page A-14
-25 °C to +70 °C (50 °C for 440 V - 60 Hz)

48 to 415 V - 50/60 Hz 
440 V - 60 Hz

24-250 V 24-250 V 24-250 V
180 VA 180 VA 180 VA
180 W 180 W 180 W
800 ms 800 ms 800 ms

 b   b   b  
 b  only with UA or BA only with UA or BA

1 OF + 1 CE (+ SDE) 1 OF + 1 CE + 1 PF 1 OF + 1 CE + 1 PF

 b   b   b  
 b   b   b  
 b   b   b  
 b   b   b  
 b   b   b  

 b   b   b  
 b   b   b  
 b   b   b  

 b   b  

2 OF + SD 2 OF + SD 2 OF + SD
 b   b   b  
 b   b   b  

 b   b  
 b   b  
 b   b  
 b   b  

 b BA controller
 b UA controller

 b   b   b  

 b   b   b  
 b   b   b  
 b   b   b  

 b (vertical or horizontal)  b (vertical or horizontal)  b (vertical or horizontal)
 b (drawout)  b (drawout)  b (drawout)

 b  

 b  
 b   b   b  
 b   b   b  
 b   b   b  

General characteristics 
Compact NS, Masterpact NT/NW
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A-14

Functions  
and characteristics

Compact INS switch-disconnectors
INS250-100 INS250-160 INS250-200 INS250

Number of poles 3, 4 3, 4 3, 4 3, 4
Conventional thermal current (A) lth at 60 °C 100 160 200 250
Rated operational current (A) Ie Electrical AC, 50/60 Hz AC22A AC23A AC22A AC23A AC22A AC23A AC22A AC23A

440-480 V 100 100 160 160 200 200 250 250
660-690 V 100 100 160 160 200 200 250 250

Durability (category A)  
(ON-CR-OR-CN cycles)

Mechanical 15000 15000 15000 15000
Electrical AC, 50/60 Hz AC22A AC23A AC22A AC23A AC22A AC23A AC22A AC23A

440-480 V 1500 1500 1500 1500 1500 1500 1500 1500
660-690 V 1500 1500 1500 1500 1500 1500 1500 1500

INS320 INS400 INS500 INS630
Number of poles 3, 4 3, 4 3, 4 3, 4
Conventional thermal current (A) lth at 60 °C 320 400 500 630
Rated operational current (A) Ie Electrical AC, 50/60 Hz AC22A AC23A AC22A AC23A AC22A AC23A AC22A AC23A

440-480 V 320 320 400 400 500 500 630 630
660-690 V 320 320 400 400 500 500 630 630

Durability (category A)  
(ON-CR-OR-CN  cycles)

Mechanical 10000 10000 10000 10000
Electrical AC, 50/60 Hz AC22A AC23A AC22A AC23A AC22A AC23A AC22A AC23A

440-480 V 1500 1500 1500 1500 1500 1500 1500 1500
660-690 V 1500 1500 1500 1500 1500 1500 1500 1500

Compact NSX100-630, Compact NS630b-1600
NSX100-250 NSX400-630 NS630b-

NS1600
Number of poles 3, 4 3, 4 3, 4
Rated current In (A) 100 to 250 400 to 630 630 to 1600
Mechanical durability 
(ON-CR-OR-CN cycles)

20000 - 40000 - 
50000

15000 8000

Electrical durability at In 
(ON-CR-OR-CN cycles)  
for y 440 V and 480 V 
NEMA (2)

10000 - 20000 - 
30000

4000 - 6000 2000

Electrical durability at In 
(ON-CR-OR-CN cycles) 
for U = 500 V to 690 V (2)

5000 - 7500 - 10000 2000 - 3000 1500

Masterpact NT06-NT16/NW08-NW63 (1)

NT06-
NT10

NT12-
NT16

NW08-
NW16

NW20 NW25-
NW40

NW50-
NW63

Number of poles 3, 4 3, 4 3, 4 3, 4 3, 4 3, 4
Rated current In (A) 630 to 

1600
1250 to 
1600

800 to 
1600

2000 2500 to 
4000

5000 to 
6300

Mechanical durability 
(ON-CR-OR-CN cycles)

8000 8000 10000 10000 10000 5000

Electrical durability at In 
(ON-CR-OR-CN cycles)  
for y 440 V and 480 V 
NEMA (2)

6000 6000 
NT16: 
3000

10000 8000 5000 1500

Electrical durability at In 
(ON-CR-OR-CN cycles) 
for U = 500 V to 690 V (2)

3000 2000
NT16: 
1000

10000 6000 2500 1500

(1) Mechanical and electrical durability not applicable to Masterpact H3 and L versions.
(2) Electrical durability tests carried out with a power factor of 0.8 as per IEC 947-2.
Note: 
ON: opening of Normal source 
CR: closing of Replacement source 
OR: opening of Replacement source 
CN: closing of Normal source

Remote-operated 
source-changeover systems 
Mech. and elect. durability Compact INS, 
Compact NSX, NS, Masterpact NT/NW
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A-15

1

2

3

4

D
B

41
35

68
.e

ps Downstream coupling accessory
This accessory simplifies connection to bars and cables with lugs.
It may be used to couple two circuit breakers (Compact NSX100 to 630) or switch-
disconnectors (Compact INS/INV100 to 630) of the same size.
Pitch between outgoing terminals:

 b Compact INS250 and INV100 to 250: 35 mm
 b Compact INS/INV320 to 630: 45 mm
 b Compact NSX100 to 250: 35 mm
 b Compact NSX400 to 630: 45 mm.

For Compact NSX circuit breakers, the downstream coupling accessory can be used 
only with fixed versions. 

Connection and insulation accessories
The coupling accessory can be fitted with the same connection and insulation 
accessories as the circuit breakers and switch-disconnectors.

Possible uses Downstream coupling
Possible 
mounting

Outgoing pitch 
(mm)

Manual source-changeover systems
INS250 (100 to 250 A) with rotary handle  b  35
NSX100/250 with rotary handle  b  35
NSX100/250 on base plate with toggle control  b  35
INS400/630 (320 to 630 A) with rotary handle  b  45
NSX400/630 with rotary handle  b  45

1  Short terminal shields
2  Terminals
3  Interphase barriers
4  Long terminal shields

NSX400/630 on base plate with toggle control  b  45
Complete source-changeover assembly

INS250 (100 to 250 A)  b  35
INS400/630 (320 to 630 A)  b  45
Remote-operated source-changeover systems

NSX100/250  b  35
NSX400/630  b  45

 

Connection and insulation accessories  
for Compact NSX and INS y 630 A
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Functions  
and characteristics

Electrical interlocking is used with a mechanical 
interlocking system. 
An automatic controller may be added to take into 
account information from the distribution system.

Morover, the relays controlling the closing 
order to the “Normal” and “Replacement” 
circuit-breakers must be mechanically and/or 
electrically interlocked to prevent them from 
giving simultaneous closing commands.

Electrical interlocking is carried out by an electrical control device.
For Compact NSX up to 630 A, electrical interlocking is implemented by the IVE unit 
integrating control circuits and an external terminal block in accordance with the 
pages C-5 to C-4 of the chapter “Electric diagrams” of this catalogue.  
The integrated control circuits implement the time delays required for correct source 
transfer.
For Compact NS630b to 1600 and Masterpact, this function can be implemented  
in one of two ways:

 b using the IVE unit
 b by an electrician based on the diagrams in accordance with the pages C-9 to C-14 

of the chapter “Electric diagrams” of this catalogue.

Characteristics of the IVE unit
 b External connection terminal block:
 v inputs: circuit breaker control signals
 v outputs: status of the SDE contacts on the “Normal” and “Replacement” source 

circuit breakers.
 b 2 connectors for the two “Normal” and “Replacement” source circuit breakers:
 v inputs: 

- status of the OF contacts on each circuit breaker (ON or OFF) 
- status of the SDE contacts on the “Normal” and “Replacement” source circuit breakers

 v outputs: power supply for operating mechanisms.
 b Control voltage:
 v 24 to 250 V DC
 v 48 to 415 V 50/60 Hz - 440 V 60 Hz.

The IVE unit control voltage must be same as that of the circuit breaker operating 
mechanisms.

D
b1

01
57

3.
ep

s

IVE unit.

Necessary equipment
For Compact NSX100 to 630, each circuit breaker must be equipped with:

 b a motor mechanism
 b an OF contact
 b an SDE contact.

The components are supplied ready for assembly and the circuit breakers prewired. 
The prewiring must not be modified.
For Compact NS630b to 1600, each circuit breaker must be equipped with:

 b a motor mechanism
 b an available OF contact
 b a CE connected-position contact (carriage switch) on withdrawable circuit breakers
 b an SDE contact.

For Masterpact NT and NW, each circuit breaker must be equipped with:
 b a remote-operation system made up of:
 v MCH gear motor
 v MX or MN opening release
 v XF closing release
 v PF “ready to close” contact
 b an available OF contact
 b one to three CE connected-position contacts (carriage switches) on drawout  

circuit breakers (depending on the installation).

Remote-operated  
source-changeover systems
Electrical interlocking
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Compact NS, Masterpact NT and NW 
Types of mechanical interlocking Possible combinations Typical electrical diagrams Diagram no.
2 devices

D
b1

01
57

4.
ep

s QN QR Compact NSX100 to 630:
0 0  b electrical interlocking without emergency 

power off (EPO) auxiliaries: 512011771 0
 v with EPO by MN 512011780 1
 v with EPO by MX 51201179

Compact NS630b to 1600:
 b electrical interlocking with lockout after fault:
 v permanent replacement source (with IVE) 51201183
 v with EPO by MX (with IVE) 51201184
 v with EPO by MN (with IVE) 51201185

Masterpact NT and NW:
 b electrical interlocking with lockout after fault:
 v permanent replacement source (with IVE) 51201142
 v with EPO by MX (with IVE) 51201143
 v with EPO by MN (with IVE) 51201144
 b automatic control with lockout after fault:
 v permanent replacement source (with IVE) 51156904
 v engine generator set (with IVE) 51156905
 b BA/UA controller (with IVE) 51156903

Masterpact NW only
Types of mechanical interlocking Possible combinations Typical electrical diagrams Diagram no.
3 devices: 2 “Normal” sources and 1 “Replacement” source

D
b1

01
57

5.
ep

s QN1 QN2 QR  b electrical interlocking:
0 0 0  v without lockout after fault 51156906
1 1 0  v with lockout after fault 51156907
0 0 1

3 devices: 2 “Normal” sources and 1 “Replacement” source with source selection

D
b1

01
57

6.
ep

s QN1 QN2 QR  b automatic control with engine generator set:
0 0 0  v without lockout after fault (with MN) 51156908
1 0 0  v with lockout after fault (with MN) 51156909
0 0 1
1 1 0
0 1 0

3 devices: 3 sources, only one device

D
b1

01
57

7.
ep

s QS1 QS2 QS3  b electrical interlocking:
0 0 0  v without lockout after fault 51156910
1 0 0  v with lockout after fault 51156911
0 1 0
0 0 1

3 devices: 2 sources + 1 coupling

D
b1

01
57

8.
ep

s QS1 QC QS2  b electrical interlocking:
0 0 0  v without lockout after fault 51156912
1 0 1  v with lockout after fault 51156913
1 1 0  b automatic control with lockout after fault 51156914
0 1 1
1 0 0 (1)

0 0 1 (1)

(1) possible by forcing 
operation

“Lockout after fault” option. This option makes it necessary to manually reset the device following fault tripping.

Standard configurations
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Functions  
and characteristics

By combining a remote-operated source-changeover 
system with an integrated BA or UA automatic 
controller, it is possible to automatically control source 
transfer according to user-selected sequences.
These controllers can be used on source-changeover 
systems comprising 2 circuit breakers.
For source-changeover systems comprising 3 circuit 
breakers, the automatic control diagram must be 
prepared by the installer as a complement to to 
diagrams provided in the “electrical diagrams” section 
of this catalogue.

Controller BA UA
Compatible circuit breakers All Compact NS,  

Compact NSX and 
Masterpact circuit breakers

4-position switch
Automatic operation  b   b  
Forced operation on “Normal” source  b   b  
Forced operation on “Replacement” source  b   b  
Stop (both “Normal” and “Replacement” sources off)  b   b  
Automatic operation

Monitoring of the “Normal” source and automatic transfer  b   b  
Generator set startup control  b  
Delayed shutdown (adjustable) of generator set  b  
Load shedding and reconnection of non-priority circuits  b  
Transfer to the “Replacement” source if one of the phases  
of the “Normal” phase is absent

 b  

Test
By opening the P25M circuit breaker supplying the controller  b  

D
B

40
38

09
.e

ps By pressing the test button on the front of the controller  b  
Indications

Circuit breaker status indication on the front of the controller:  
on, off, fault trip

 b   b  

Automatic mode indicating contact  b   b  
Other functions

Selection of type of “Normal” source  
(single-phase or three-phase) (1)

 b  

Voluntary transfer to “Replacement” source  
(e.g. energy management commands)

 b   b  

During peak-tariff periods (energy management commands) 
forced operation on “Normal” sourceif “Replacement” source  
not operational

 b  

Additional contact (not part of controller).  
Transfer to “Replacement” source only if contact is closed 
(e.g. used to test the frequency of UR).

 b   b  

BA controller. Setting of maximum startup time for the replacement source  b  
Options

D
B

40
38

10
.e

ps Communication option
Power supply

Control voltages (2) 110 V  b   b  
220 to 240 V 50/60 Hz  b   b  
380 to 415 V 50/60 Hz  
and 440 V 60 Hz

 b   b  

Operating thresholds
Undervoltage 0.35 Un y voltage y 0.7 Un  b   b  
Phase failure 0.5 Un y voltage y 0.7 Un  b  
Voltage presence voltage u 0.85 Un  b   b  
IP degree of protection (EN 60529) and IK degree of protection against 
external mechanical impacts (EN 50102)

Front IP40  b   b  
Side IP30  b   b  
Connectors IP20  b   b  

UA controller. Front IK07  b   b   
Characteristics of output contacts (dry, volt-free contacts)

Rated thermal current (A) 8
Minimum load 10 mA at 12 V
Output contacts:
Position of the Auto/Stop switch  b   b  
Load shedding and reconnection order  b  
Generator set start order.  b  

AC DC
Utilisation category (IEC 947-5-1) AC12 AC13 AC14 AC15 DC12 DC13
Operational current (A) 24 V 8 7 5 5 8 2

48 V 8 7 5 5 2 -
110 V 8 6 4 4 0.6 -
220/240 V 8 6 4 3 - -
250 V - - - - 0.4 -
380/415 V 5 - - - - -
440 V 4 - - - - -
660/690 V - - - - - -

(1) For example, 220 V single-phase or 220 V three-phase.
(2) The controller is powered by the ACP control plate. The same voltage must be used for the ACP 
plate, the IVE unit and the circuit breaker operating mechanisms. If this voltage is the same as 
the source voltage, then the “Normal” and “Replacement” sources can be used directly for the 
power supply. If not, an isolation transformer must be used.

Associated controllers
Controller selection
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P
B

10
08

57
_S

E
.e

ps ACP control plate
The control plate provides in a single unit:

 b protection for the BA or UA controller with two highly limiting P25M circuit breakers 
(infinite breaking capacity) for power drawn from the AC source

 b control of circuit-breaker ON and OFF functions via two relay contactors
 b connection of the circuit breakers to the BA or UA controller via a built-in terminal 

block.
Control voltages

 b 110 V 50/60 Hz.
 b 220 to 240 V 50/60 Hz.
 b 380 to 415 V 50/60 Hz and 440 V 60 Hz.

The same voltage must be used for the ACP control plate, the controller and the 
circuit breaker operating mechanisms.
Installation
Connection between the ACP control plate and the IVE unit may use:

 b wiring done by the installer
 b prefabricated wiring (optional).

Installation of the BA and UA controllers
The BA and UA controllers may be installed in one of two manners:

 b directly mounted on the ACP control plate
 b mounted on the front panel of the switchboard
 b if the length of the connection between the controller and the control plate (ACP) is 

less than or equal to 1 m, the connecting cable ref. 29368 can be ordered as an 
optional extra. Cables longer than 1 m, but not longer than 2 m will be the 
responsibility of the installer. 

ACP control plate.

D
B
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ps

Mounting on the ACP control plate.

D
B

12
62

70
.e

ps

Mounting on the front panel of the switchboard.

Controller installation
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Functions  
and characteristics

The BA controller is used to create simple source-
changeover systems that switch from one source to 
another depending on the presence of voltage UN on 
the “Normal” source.
It is generally used to manage two permanent sources 
and can control Compact NS, Compact NSX and 
Masterpact NT/NW circuit breakers and switch-
disconnectors.

Operating modes
A four-position switch may be used to select:

 b automatic operation
 b forced operation on the “Normal” source
 b forced operation on the “Replacement” source
 b stop (both “Normal” and “Replacement” sources off).

Setting the time delays
Time delays are set on the front of the controller.
t1. delay between detection that the “Normal” source has failed and the transmission 
of the order to open the “Normal” source circuit breaker (adjustable from 0.1 to  
30 seconds).
t2. delay between detection that the “Normal” source has returned and the 
transmission of the order to open the “Replacement” source circuit breaker 
(adjustable from 0.1 to 240 seconds).

Circuit breaker commands and status indications
The status of the circuit breakers is indicated on the front of the controller.

 b ON, OFF, fault.
A built-in terminal block may be used to connect the following input/output signals:

 b inputs:
 v voluntary order to transfer to source R (e.g. for special tariffs, etc.)
 v additional control contact (not part of the controller). Transfer to the “Replacement” 

source takes place only if the contact is closed (e.g. used to test the frequency of UR, 
etc.)

 b outputs:
 v indication of operation in automatic or stop mode via changeover contacts.

Test
It is possible to test the operation of the BA controller by turning OFF (opening)  
the P25M circuit breaker for the “Normal” source and thus simulating a failure of 
voltage UN.

D
B

40
38

41
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ps

BA Controller

D
B

40
38

38
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ps

Front of the BA controller.

Associated controllers
BA controller
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Switch set to Auto (automatic operation and special-tariff mode) Switch set to the “N” position (forced 
operation on the “Normal” source)
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D
B

12
65

48
.e

ps

Switch set to the “R” position  
(forced operation on the “Replacement” source)

Switch set to the “Stop” position

D
B
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65
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.e

ps

D
B

12
65

50
.e

ps

Key
UN : “Normal” source voltage
UR : “Replacement” source voltage
N  : “Normal” source circuit breaker
R : “Replacement” source circuit breaker

  WAITING The system exits this mode when the operating mode is modified or 
when an external event occurs (e.g. failure or return of UN).

        The number sends to the indicated step when  
  the condition is true.

BA controller  
Operating sequences

1
1
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Functions  
and characteristics

The UA controller is used to create a source-
changeover system integrating the following automatic 
functions:
b transfer from one source to another depending on 
the presence of voltage UN on the “Normal” source
b startup of an engine generator set
b shedding and reconnection of non-priority circuits
b transfer to the “Replacement” source if one of the 
phases on the “Normal” source fails.
The UA controller can control Compact NS,  
Compact NSX and Masterpact NT/NW devices.

Operating modes
A four-position switch may be used to select:

 b automatic operation
 b forced operation on the “Normal” source
 b forced operation on the “Replacement” source
 b stop (both “Normal” and “Replacement” sources off, then manual operation).

Setting the time delays
Time delays are set on the front of the controller.
t1. delay between detection that the “Normal” source has failed and the transmission 
of the order to open the “Normal” source circuit breaker (adjustable from 0.1  
to 30 seconds).
t2. delay between detection that the “Normal” source has returned and the 
transmission of the order to open the “Replacement” source circuit breaker 
(adjustable from 0.1 to 240 seconds).
t3. delay following opening of QN with load shedding and before closing of QR 
(adjustable from 0.5 to 30 seconds).
t4. delay following opening of QR with load reconnection and before closing of QN 
(adjustable from 0.5 to 30 seconds).
t5. delay for confirmation that UN is present before shutting down the engine 
generator set (adjustable from 60 to 600 seconds).
t6. delay before startup of the engine generator set (120 or 180 seconds).

Commands and indications
Circuit breaker status indications on the front of the controller:

 b ON, OFF, fault.
A built-in terminal block may be used to connect the following input/output signals:

 b inputs:
 v voluntary order to transfer to source R (e.g. for special tariffs, etc.)
 v additional control contact (not part of the controller). Transfer to the “Replacement” 

source takes place only if the contact is closed (e.g. used to test the frequency of UR, 
etc.)

 b outputs:
 v control of an engine generator set (ON / OFF)
 v shedding of non-priority circuits
 v indication of operation in automatic mode via changeover contacts.

Distribution-system settings
Three switches are used to:

 b select the type of “Normal” source, whether single-phase or three-phase  
(e.g. 240 V single-phase or 240 V three-phase)

 b select whether to remain (or not) on the “Normal” source if the “Replacement” 
source is not operational during operation on special tariffs

 b select the maximum permissible startup time for the engine generator set during 
operation on special tariffs (120 or 180 seconds).

Test
A pushbutton on the front of the controller may be used to test transfer from the 
“Normal” source to the “Replacement” source, then the return to the “Normal” source. 
The test lasts approximately three minutes.

COM communications option
Using the internal bus protocol, this option may be used to remote the following 
information:

 b circuit breaker status (ON, OFF, fault trip)
 b presence of the “Normal” and “Replacement” voltages
 b presence of an order for forced operation (e.g. special tariffs)
 b settings and configuration information
 b status of non-priority circuits (loads shed or not)

b position of the switch (stop, auto, forced operation on the “Normal” source, forced 
operation on the “Replacement” source).
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UA Controller

D
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Front of the UA controller.

Associated controllers
UA controller
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Switch set to the “R” position (forced operation on the “Replacement” source) Switch set to the “N” position (forced operation on 
the “Normal” source)
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Switch set to the “Stop” position
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ps

  WAITING The system exits this mode when the 
operating mode is modified or when an 
external event occurs (e.g. failure or return 
of UN).

When the UA controller is not energised, the output for 
generator set startup is activated).

Key
UN : “Normal” source voltage
UR : “Replacement” source voltage
N  : “Normal” source circuit breaker
R : “Replacement” source circuit breaker

UA controller  
Operating sequences  
Forced operation mode
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Functions  
and characteristics

Switch set to the “Auto” position (special-tariff mode)

  WAITING The system exits this mode when the 
operating mode is modified or when an 
external event occurs (e.g. failure or return 
of UN).

When the UA controller is not energised, the output for 
generator set startup is activated).
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Key
UN : “Normal” source voltage
UR : “Replacement” source voltage
N : “Normal” source circuit breaker
R : “Replacement” source circuit breaker
B : Penalties accepted (N ON), i.e. B = 1

1 The number sends to the indicated step when  
  the condition is true.

Associated controllers
UA controller
Operating sequences 
Special-tariff mode
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Switch set to the “Auto” position (automatic operation and test mode).

D
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  WAITING The system exits this mode when the 
operating mode is modified or when an 
external event occurs (e.g. failure or return 
of UN).

When the UA controller is not energised, the output for 
generator set startup is activated).

Key
UN : “Normal” source voltage
UR : “Replacement” source voltage
N : “Normal” source circuit breaker
R : “Replacement” source circuit breaker 
B : Penalties accepted (N ON), i.e. B = 1
(*) The test lasts 180 seconds.

1 The number sends to the indicated step when  
  the condition is true.

UA controller
Operating sequences 
Test mode and automatic operation
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Functions  
and characteristics

IVE unit

D
b1

26
59

4.
ep

s

Symbols
QN : “Normal” Compact circuit breaker equipped 
  for remote operation (motor mechanism)
QR : “Replacement” Compact circuit breaker 
  equipped for remote operation (motor 
  mechanism)
ON :  Circuit breaker QN opening order
OR :  Circuit breaker QR opening order
IN : Circuit breaker QN closing order
IR : Circuit breaker QR closing order
L1 : Faulty “Normal” indication LED
L2 : Faulty “Replacement” indication LED

Key
O: OFF (circuit open)
I: ON (circuit closed

 : either ON or OFF.

Note: following all trips (overload, short-circuit, earth-leakage fault, voluntary trip), a manual 
reset on the front of the motor mechanism is required.

Operating sequences 
IVE unit
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BA controller

 

 

 

D
b1

26
59
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s

Inputs
UN : “Normal” source voltage
UR : “Replacement” source voltage
KT : order for forced-operation on R
KR : additional check before transfer

Outputs
QN : “Normal” source circuit breaker
QR : “Replacement” source circuit breaker

UA controller

 

D
b1

26
59

9.
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s

Inputs
UN : “Normal” source voltage
UR : “Replacement” source voltage
KT : order for forced-operation on R
KR : additional check before transfer

Outputs
KG : order to the genset
SH : load-shedding order
QN : “Normal” source circuit breaker
QR : “Replacement” source circuit breaker

Key
O: OFF (circuit open)
I: ON (circuit closed

 : either ON or OFF.

Important
If UR is not ON when the transfer order is issued (KT or UN), the sequence is not carried out.
If KR status is not ON when the transfer order is issued (KT or UN), the transfer sequence is 
carried out later when KR status becomes I.

BA/UA controller
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Functions  
and characteristics

RS 232, Ethernet

RS 485

DC150 data
concentrator

Communication 
interface

Communication bus

Devices

MasterpactIVE Masterpact
R

N

9600
19200

JBus

N°1

N°2

BBus

5

13

91
3 7

15
5

13

91
3 7

15

error24V

OK

error

com. com.

N°1 N°2

DC150

N

Electrical-installation management

D
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ps Communications option for Compact NS u 630 A  
and Masterpact NT/NW
The COM communications option is compatible with all the source-changeover 
systems for Compact NS630b-1600 and Masterpact NT/NW circuit breakers and 
switch-disconnectors.
It can be used to remote status information. It may not be used to operate the circuit 
breakers (only possible locally on the front of the UA150 controller).
Masterpact and Compact NS630b to 1600 circuit breakers and switch-disconnectors 
are compatible with the Modbus ECO COM option.
Depending on the trip units or control units used, the COM option may also be used 
to analyse distribution-system parameters required for the operating and 
maintenance assistance.

Circuit breaker communication
Switch-
disconnector

Circuit breaker

Compact NS630b-1600 status indications
ON / OFF  b   b  
Fault trip  b  
Connected / disconnected position  b   b  
Masterpact NT/NW status indications

ON / OFF  b   b  
Fault trip  b  
Connected / disconnected position  b   b  

Operating and maintenance assistance
Operating and maintenance aids Modbus

Measurement
Current A E P H
Voltages, power... E P H
Frequency P H
Power quality: fundamental, harmonics H
Programming of demand metering E P H
Fault readings
Type of fault A E P H
Interrupted current P H
Waveform capture
On faults H
On demand or programmed H
Histories and logs
Trip history E P H
Alarm history P H
Event logs P H
Indicators
Counter operation A E P H
Contact wear P H
Maintenance register P H
Note: see the description of the Micrologic control units for further details on protection and 
alarms, measurements, waveform capture, histories, logs and maintenance indicators.

COM communications option
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Controller UA150
Status indications

“Normal” source
ON / OFF  b  
Circuit breaker ON  b  
Fault trip (SDE)  b  
Voltage presence  b  
“Replacement” source
Circuit breaker ON  b  
Fault trip (SDE)  b  
Voltage presence  b   
Status of R voltage contact  b  
Controller
Automatic mode  b  
“Normal” mode  b  
“Replacement” mode  b  
Stop mode  b  
Testing  b  
“Replacement” engine generator set
Genset failure  b  
Genset OFF  b  
Genset ON  b  
Shedding of non-priority circuits  b  
Reconnection of non-priority circuits  b  
Settings

Time delay t1 for validation of UN absence  b  
Time delay t2 for validation of UN return  b  
Time delay t3 for wait between opening of N and closing of R  b   
Time delay t4 for wait between opening of R and closing of N  b  
Time delay t5 for wait between return of UN and order for genset shutdown  b  
Time delay t6 for wait before declaring genset failure  b  
Penalties accepted to avoid special tariff transfer  b  

9600
19200

JBus

N°1

N°2

BBus

5

13

91
3 7

15
5

13

91
3 7

15

error24V

OK

error

com. com.

N°1 N°2

DC150

N

D
B
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ps DC150 data concentrator
The DC150 data concentrator is designed to centralise the information provided  
by the communicating switchgear of the Digipact range and to make this information 
accessible to a supervisor or PLC under the MODBUS/JBUS protocol.

Main characteristics
 b Power supply: 

110 V AC to 240 V AC
115 V DC to 125 V DC.

 b Weight: 1.5 kg.
 b Installation: on panel with the DC150 box which must be earthed on metal part of 

the installation.
 b Over dimensions H x W x D (mm): 138.5 x 100 x 192.8.

COM communications option 
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This international site allows you 
to access all the Schneider Electric 
Solution and Product information via : 

 pcomprehensive descriptions
 p range data sheets
 pa download area
 pproduct selectors
 p ...

You can also access the information 
dedicated to your business and get 
in touch with your Schneider Electric 
country support.

schneider-electric.com

TOOLS
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B-1

Source-changeover systems 
Compact NSX100-630, 
Compact NS630b-1600, 
Compact INS/INV, Masterpact

Dimensions 

Presentation  2
Functions and characteristics  A-1

Manual source-changeover systems  
Interlocking of direct rotary handles B-2
Interlocking of extended rotary handles    B-3
Interlocking of toggles B-5
Complete source-changeover assembly    B-6
Downstream coupling accessory B-7

Remote-operated source-changeover systems 
Interlocking on a base plate B-9
Interlocking using connecting rods B-13
Interlocking using cables B-15
IVE unit, BA and UA automatic controllers B-20

Electrical diagrams C-1
Catalogue numbers and order forms D-1
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B-2

Dimensions 

Compact NSX100 to 630
Dimensions Front-panel cutout

D
B

12
66

07
.e

ps

D
B

12
66

08
.e

ps

D
B

40
44

83
.e

ps

Dimensions (mm) 
Type A B C D F G H J K L M N P

NSX100/160/250 325 90 87.5 175 156 133 9.25 9 295 75.5 150 75 155
NSX400/630 416 115 100 200 210 157 5 24.6 386 100 175 74.5 179

Compact INS/INV250 - 100 to 250 / Compact INS/INV320/400/500/630
Dimensions Front-panel cutout

D
b1

01
60

9.
ep

s

D
b1

01
61

0.
ep

s

D
b1

01
61

1.
ep

s

Dimensions (mm) 
Type A B C D F G H K L M N P

INS/INV250 - 100/160/200/250 325 90 87.5 175 156 106 17.5 295 75.5 150 75 131
INS/INV320/400/500/630 416 115 100 200 210 130 22.5 386 100 175 74.5 160.4
Note: X and Y are the symmetry planes for a 3-pole device.

Manual source-changeover 
systems 
Interlocking of direct rotary handles
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B-3

Compact NSX100 to 630
Dimensions Front-panel cutout

D
B

12
66

10
.e

ps

D
B

12
66

08
.e

ps

D
B

40
44

82
.e

ps

Dimensions (mm) 
Type A B C D F G min G max H J P Q

NSX100/160/250 325 90 87.5 175 156 171 600 9.25 9 25.5 25.5
NSX400/630 416 115 100 200 210 195 600 5 24.6 30.8 30.8

Compact INS40/63/80/100/125/160 / Compact INS/INV250 - 100 to 250 / Compact INS/INV320/400/500/630
Dimensions Front-panel cutout

D
b1

01
61

4.
ep

s

D
b1

01
61

5.
ep

s

D
b1

07
75

6.
ep

s

Dimensions (mm) 
Type A B C D F G min G max H P Q

INS40/63/80 325 90 87.5 175 156 155 396 0 25.5 25.5
INS100/125/160 325 90 87.5 175 156 200 441 0 25.5 25.5
INS/INV250 - 100/160/200/250 325 90 87.5 175 156 185 600 17.5 25.5 25.5
INS320/400/500/630 416 115 100 200 210 204 600 22.5 30.8 30.8

 
 
Interlocking of extended rotary handles   
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B-4

Compact NS630b to 1600
Dimensions

D
b1

01
61

7.
ep

s

D
B

10
16

18
.e

ps

Front-panel cutout

D
b1

01
61

9.
ep

s

Dimensions (mm) 
Type A B C D F G min G max H J P Q R

NS630b/800/1000/1200/1600 411 63.5 98 175 280 218 605 25 24 25.5 25.5 64

Manual source-changeover 
systems
Interlocking of extended rotary handles   

Dimensions 
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B-5

Compact NSX100 to 630
Dimensions 3 poles 4 poles

D
B

12
66

12
.E

P
S

D
B

12
66

13
.E

P
S

D
B

12
66

14
.E

P
S

Front-panel cutout 3 poles on left 4 poles on left

D
b1

01
62

3.
ep

s

D
b1

01
62

4.
ep

s

Dimensions (mm) 
Type C2 C3 L L16 L17 L18 R2 R18 R19 P5 P

NSX100/160/250 54 108 52.5 140 245 280 54 89 140 83 120
NSX400/630 92.5 182 70 185 325 370 71.5 116.5 185 107 150

 

 

Interlocking of toggles
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B-6

Assembly for INS250 - 100 to 250 / Assembly for INS320/400/500/630
Dimensions

D
b1

01
62

5.
ep

s

D
b1

01
62

6.
ep

s

Front-panel cutout

D
b1

01
62

7.
ep

s

Dimensions (mm) 
Type A B C D E F G H I J K L M N

INS250 - 100/160/200/250 60.4 130.4 296 68 136 131 61.8 279.3 42 84 156 186.5 5.5 50
INS320/400/500/630 82.5 175 395 102.5 205 155 87 383.7 64 128 210 213 8 50

Dimensions of the complete source-changeover assembly with an extended handle

D
b1

01
65

0.
ep

s

D
b1

01
65

1.
ep

s

D
B

10
77

43
.e

ps Dimensions (mm) 
Type A B C E K L M N

INS250 - 100/160/200/250 60.4 130.4 295 136 156 138.5 631 50
INS320/400/500/630 82.5 175 395 205 210 162.5 658 75

Dimensions (mm) 
Type P Mmax Mmin Q

INS250 - 100/160/200/250 100 567.5 195 64
INS320/400/500/630 150 593 220.5 64

Note: lines X and Y indicate the axes of symmetry of the switch-disconnector. 
Reference plane Z corresponds to the back of the switch-disconnector.

Manual source-changeover 
systems
Complete source-changeover assembly

Dimensions 
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B-7

Compact NSX100 to NSX630 (only for Compact NSX fixed devices)
Dimensions

D
B

41
32

82
.e

ps

D
B

41
32

79
.e

ps

Dimensions Connection

D
B

41
32

80
.e

ps

= = = =

= =

D
B

41
35

69
.e

ps

Dimensions (mm) 
Type G2 G3 G28 G29 G30 G52 K1 K2 K3 K4 K8 K9 K16

NSX100/160/250 118 181.5 244.5 96 152.5 178 35 35 51 156 70 170 8
NSX400/630 165.9 264.7 337.5 143.5 220.5 264.7 45 45 75 210 113.5 250.7 15

Dimensions (mm) 
Type L28 L29 L30 L31 L32 L33 L34 L35 L36 L37 L39 L40 ØT

NSX100/160/250 320 99.5 300 89.5 4.73 130.5 139.5 74.5 19.5 87.5 9.5 140 6
NSX400/630 425 130 400 117.5 5.15 175.3 184.7 98.5 26 115 9.85 184.7 6

 
Note: coupling accessory: only for changeover systems using fixed versions of Compact NSX circuit breakers.

 

Downstream coupling accessory
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B-8

Compact INS250 - 100 to 250 / Compact INS320/400/500/630
Dimensions

D
B

41
32

86
.e

ps

D
B

41
32

83
.e

ps

D
B

41
35

67
.e

ps

Dimensions Connection

D
B

41
32

84
.e

ps

= = = =

= =

D
B

41
35

70
.e

ps

Dimensions (mm) 
Type G2 G3 G28 G29 G30 G52 K1 K2 K3 K4 K8 K9 K16

INS250-100/160/200/250 105.5 169 232 83.5 140 165.5 35 35 51 156 57.5 157.5 25.5
INS320/400/500/630 141 240.7 313 119 195.6 240 45 45 75 210 88.5 225.7 37.5

Dimensions (mm) 
Type L28 L29 L30 L31 L32 L33 L34 L35 L36 L37 L39 L40 ØT

INS250-100/160/200/250 320 83 300 72 12.8 130.5 139.5 74.5 21.5 70 8.5 140 6
INS320/400/500/630 425 107.5 400 95 17.35 175.3 184.7 98.5 26 92.5 12.65 184.7 6

Manual source-changeover 
systems
Downstream coupling accessory

Dimensions 
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B-9

Compact NSX100 to 250
Dimensions, 3 or 4 poles Fixed device Withdrawable device

D
B

41
32

87
.e

ps

D
B

41
32

88
.e

ps

D
B

12
66

19
.E

P
S

(*) Short terminal shields are 
mandatory.

Vertical mounting Horizontal mounting

D
b1

01
63

7.
ep

s

D
b1

01
63

8.
ep

s

Dimensions (mm) 
Type G50 G51 H20 H21 H22 H23 H42 H43 H44 H45 H46 K25 K35 K36

NSX100/160/250 137.5 285 62.5 97 45.5 73 60 120 144.5 300 37 156 210.5 300
NSX400/630 180 360 100 152 83 123 60 120 189 378 77 210 282.5 400

Dimensions (mm) 
Type L31 L32 P7 P8 P9 P32 P33 P50 P52 P54 ØT9 ØT10 U

NSX100/160/250 110.5 354 25 45 75 182 143 25 99.5 21 9 6 y 32
NSX400/630 150.5 466 25 45 100 256 215 25 123 21 9 6 y 32

Note: coupling accessory: only for changeover systems using fixed versions of Compact NSX circuit breakers.

Remote-operated  
source-changeover systems
Interlocking on a base plate
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B-10

Compact NSX400 to 630
Dimensions, 3 or 4 poles Fixed device

D
B

41
32

89
.e

ps

D
B

41
32

90
.e

ps

Withdrawable device

Note: coupling accessory: only for changeover systems using fixed versions of Compact NSX 
circuit breakers.

D
B

12
66

22
.E

P
S

(*) Short terminal shields are mandatory.

Dimensions
Vertical mounting Horizontal mounting

D
b1

01
63

7.
ep

s

D
b1

01
63

8.
ep

s

Note: dimensions see page B-9.

Remote-operated  
source-changeover systems
Interlocking on a base plate

Dimensions 
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B-11

“Normal” and “Replacement” source devices: NSX100 to NSX250
Dimensions Front-panel cutout

177
145

D
B

41
32

91
.e

ps

NSX100
to

NSX250

NSX100
to

NSX250

77

9595

156

47.5 47.5

29.5

D
B

40
41

34
.e

ps

“Normal” and “Replacement” source devices: NSX400 to NSX630 
Dimensions Front-panel cutout

249
217

D
B

41
33

00
.e

ps

NSX400
to

NSX630

127
63.5

127

127

42

210

63.5

NSX400
to

NSX630

D
B

40
41

35
.e

ps

Note for Compact NSX:
For dimensions with the accessories (IP40 escutcheons and Vigi escutcheon protection collars), see Catalogue Compact.
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B-12

NSX400 to NSX630 as the “Normal” device, NSX100 to NSX250 as the “Replacement” device
Dimensions Front-panel cutout

D
B

12
66

23
.E

P
S

NSX400
to

NSX630

NSX100
to

NSX250

D
B

40
41

36
.e

ps

Remote-operated  
source-changeover systems
Interlocking on a base plate

Dimensions
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B-13

Two Compact NS630b to NS1600 devices one above the other
Fixed devices Withdrawable devices

D
B

10
77

47
.e

ps

D
b1

01
65

5.
ep

s

Two Masterpact NT devices one above the other 
Fixed devices Withdrawable devices

D
b1

01
65

6.
ep

s

D
b1

01
65

5.
ep

s

 

Interlocking using connecting rods
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B-14

Two Masterpact NW devices one above the other
Fixed devices Withdrawable devices

D
B

10
77

48
.e

ps

D
B

10
77

49
.e

ps

Remote-operated  
source-changeover systems 
Interlocking using connecting rods

Dimensions 
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B-15

Two Compact NS630b to NS1600 devices side-by-side
Fixed devices Withdrawable devices

D
b1

01
66

1.
ep

s

D
b1

01
66

2.
ep

s

Two Masterpact NT devices side-by-side 
Fixed devices Drawout devices

D
b1

01
66

3.
ep

s

D
b1

01
66

2.
ep

s

Combination of two Masterpact NT and NW devices side-by-side 
Fixed devices Drawout devices

D
b1

01
66

4.
ep

s

D
B

40
41

47
.e

ps

 

Interlocking using cables
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B-16

Two Masterpact NW devices side-by-side
Fixed devices Drawout devices

D
b1

01
66

6.
ep

s

D
b1

01
66

7.
ep

s

Three Masterpact NW devices side-by-side 
Fixed devices

D
b1

01
66

8.
ep

s

Drawout devices

D
b1

01
66

9.
ep

s
Remote-operated  
source-changeover systems
Interlocking using cables

Dimensions 
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B-17

Two Compact NS630b to NS1600 devices one above the other
Fixed devices Withdrawable devices

D
B

10
77

50
.e

ps

D
b1

01
67

1.
ep

s

Two Masterpact NT devices one above the other 
Fixed devices Drawout devices

D
b1

01
67

2.
ep

s

D
b1

01
67

1.
ep

s
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B-18

Two Masterpact NW devices one above the other
Fixed devices Drawout devices

D
B

10
77

51
.e

ps

D
B

10
77

52
.e

ps

Two Masterpact NT and NW devices one above the other
Fixed devices Drawout devices

D
B

10
77

53
.e

ps

D
B

40
41

48
.e

ps

Remote-operated  
source-changeover systems
Interlocking using cables

Dimensions 
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B-19

Three Masterpact NW devices one above the other
Fixed devices Drawout devices

D
B

10
77

54
.e

ps

D
B

10
77

55
.e

ps

Remote-operated  
source-changeover systems
Interlocking using cables

Dimensions 
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B-20

IVE unit

D
b1

01
67

9.
ep

s

D
b1

01
67

8.
ep

s

ACP control plate and BA/UA controllers Door cutout for BA/UA controllers

D
b1

01
68

0.
ep

s

D
b1

01
68

1.
ep

s

D
b1

01
68

2.
ep

s

D
B

10
16

83
.e

ps

(1) Cutout according DIN 43700 standard.

Remote-operated  
source-changeover systems
IVE unit, BA and UA automatic controllers

Dimensions 
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C-1

Source-changeover systems 
Compact NSX100-630, 
Compact NS630b-1600, 
Compact INS/INV, Masterpact

Presentation 2
Functions and characteristics  A-1
Dimensions  B-1

Remote-operated  source-changeover systems 
2 Compact NSX100/630 devices C-2
2 Compact NSX100/630, NS630b/1600 or Masterpact NT/NW devices C-5

Source-changeover systems with automatic controllers 
2 Compact NSX100/630, NS630b/1600 or Masterpact NT/NW devices C-6
Controller settings C-7
2 Compact NSX100/630, NS630b/1600 or Masterpact NT/NW devices C-8

Remote-operated  source-changeover systems 
2 Compact NS630b/1600 devices C-9
2 Masterpact NT or NW devices C-12
3 Masterpact NW devices C-17

Source-changeover systems with automatic controllers 
2 Masterpact NT or NW devices C-26

Catalogue numbers and order forms D-1

Electrical diagrams
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C-2

Source-changeover system without automatic-control system
Without auxiliaries for emergency off    Local reset

D
b4

01
80

5.
ep

s

D
b1

01
65

9.
ep

s

   Voluntary remote reset

D
b1

01
66

0.
ep

s

   Automatic reset

(1) Prefabricated wiring: cannot be modified.

Legends
QN “Normal” source Compact NSX equipped with motor mechanism
QR  “Replacement” source Compact NSX equipped with motor 

mechanism
SDE “fault-trip” indication contact
IVE electrical interlocking and terminal block unit
MT motor mechanism
OF2 breaker ON/OFF indication contact
RN reset order for breaker QN
RR reset order for breaker QR

States permitted by mechanical interlocking system
Normal Replacement
0 0
1 0
0 1
Note: diagram shown with circuits de-energised, circuit breakers 
open and relays in normal position. 

Remote-operated  
source-changeover systems
2 Compact NSX100/630 devices
Diagram no. 51201177

Electrical diagrams
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C-3

Electrical diagrams

Source-changeover system without automatic-control system
With emergency off by MN release and automatic reset

KA5 KA5

KA5KA5

D
B

41
51

14
.e

ps

Automatic reset

(1) Prefabricated wiring supplied.
(2) Independent auxiliary source.

Legends
QN   “Normal” source Compact NSX equipped with 

motormechanism
QR  “Replacement” source Compact NSX equipped with motor 

mechanism
MN undervoltage release
OF2 breaker ON/OFF indication contact
SDE “fault-trip” indication contact
MT motor mechanism
IVE electrical interlocking and terminal block unit
BP emergency off button with latching
KA5 auxiliary relay
F1 auxiliary power supply circuit breaker

States permitted by mechanical interlocking system
Normal Replacement
0 0
1 0
0 1
Note: after a fault trip, the breaker must be reset manually by 
pressing its reset button. 
Diagram shown with circuits de-energised, circuit breakers open 
and relays in normal position. 

Remote-operated  
source-changeover systems 
2 Compact NSX100/630 devices
Diagram no. 51201178
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C-4

Source-changeover system without automatic-control system
With emergency off by MX release and automatic reset

D
B

41
51

15
.e

ps

Automatic reset

(1) Prefabricated wiring supplied
(2) This source can be:
 b the source present in the case of voltage monitoring
 b  an independent source. 

In this case, the MX release must be protected.
(3) The reset orders must be delayed by 0.3 seconds.

Legends
QN  “Normal” source Compact NSX equipped with motor 

mechanism
QR  “Replacement” source Compact NSX equipped with motor 

mechanism
SDE “fault-trip” indication contact
OF2 breaker ON/OFF indication contact
MX shunt release
MT motor mechanism
IVE electrical interlocking and terminal block unit
KA5 time-delayed auxiliary relays
KA6 time-delayed auxiliary relays
F1 auxiliary power supply circuit breaker
F2 auxiliary power supply circuit breaker

States permitted by mechanical interlocking system
Normal Replacement
0 0
1 0
0 1
Note: after a fault trip, the breaker must be reset manually by 
pressing its reset button. 
Diagram shown with circuits de-energised, circuit breakers open 
and relays in normal position. 

Remote-operated  
source-changeover systems 
2 Compact NSX100/630 devices
Diagram no. 51201179

Electrical diagrams
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C-5

Electrical diagrams

Electrical interlocking by the IVE unit
Independent order to Normal/Replacement source Simultaneous order to Normal/Replacement source

KA1 
KA1 

KA2 

KA3 

KA4 

KA2 

KA4 

KA3 

CN CR

(1)

(1)

Closure order to
"Replacement" source

Closure order to
"Normal" source

Opening order to
"Replacement" source

Opening order to
"Normal" source

D
B

41
51

12
.e

ps

KA1 
KA1 

KA2 
KA2 

CN CR

Order for transfer to
"Normal" source (1)

Order for transfer to
"Replacement" source (1)

D
B

41
51

13
.e

ps

Controlling each circuit breaker independently. Control of two circuit breakers by “common” transfer order.

(1) See section “IMPORTANT” here after.
(2) Operating diagram:  the SDE “fault-trip” signals are transmitted to the IVE unit. The SDE auxiliary contacts are mounted in the circuit breakers. 

IMPORTANT
The relays controlling the closing order to the “Normal” and “Replacement” circuit breakers must be mechanically and/or electrically 
interlocked to prevent them from giving simultaneous closing commands.

It is recommended to use Tesys K relays from Schneider Electric reference LC2-K06010pp. These relays are mechanically and electrically 
interlocked.

Legends
ON “Normal” source opening order
OR “Replacement” source opening order
CN “Normal” source closing order
CR “Replacement” source closing order
KA1 auxiliary relay
KA2 auxiliary relay
KA3 auxiliary relay
KA4 auxiliary relay
L1 “Normal” source “fault-trip” signal
L2 “Replacement” source “fault-trip” signal
N “Normal” source auxiliary wiring connector
R “Replacement” source auxiliary wiring connector

Note: diagram shown with circuits de-energised, circuit breakers 
open and relays in normal position. 

Remote-operated  
source-changeover systems 
2 Compact NSX100/630, NS630b/1600 
or Masterpact NT/NW devices
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C-6

Electrical diagrams

Source-changeover system with UA controller
Load shedding and genset management

D
B

10
17

57
.e

ps

D
B

10
17

58
.e

ps

Transfer conditions

D
B

10
17

59
.e

ps
Terminals 20 and 21: 
additional control contact (not part of 
controller).

Tests on “Normal” and “Replacement” 
source voltages
“Normal” source voltage UN test

D
B

10
17

61
.e

ps

“Replacement” source voltage UR test
The single-phase check for UR is 
implemented across terminals 1 and 5  
of circuit breaker Q2.

Legends
Q1 circuit breaker supplying and protecting the automatic- 
 control circuits for the “Normal” source
Q2 circuit breaker supplying and protecting the automatic- 
 control circuits for the “Replacement” source
ACP control plate
UA automatic controller
IVE electrical interlocking and terminal block unit

Note: diagram shown with circuits de-energised, circuit breakers 
open and relays in normal position.

Source-changeover systems 
with automatic controllers
2 Compact NSX100/630, NS630b/1600 
or Masterpact NT/NW devices
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C-7

Electrical diagrams

Source changeover system with UA controller
Controller settings Using communication functions

D
B

10
17

62
.e

ps

D
B

10
17

63
.e

ps

Tests on “Normal” source voltage
A = 0 single-phase test,
A = 1 three-phase test.
Voluntary transfert (e.g. for energy management)

 b action in the event of genset failure
B = 0 circuit breaker N opens,
B = 1 circuit breaker N remains closed.

 b maximum permissible genset startup time (T6)
C = 0 T = 120 s,
C = 1 T = 180 s.
After this time has elapsed, the genset is considered to 
have failed.

The address of the UA 150 controller is set using  
the two BBus dials.

Source-changeover systems 
with automatic controllers
Controller settings
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C-8

Electrical diagrams

Source-changeover system with BA controller
Coupling

D
B
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ps

D
B

10
17
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ps

Transfer conditions

D
B

10
17

55
.e

ps

Terminals 20 and 21: 
additional control contact (not part of 
controller).

Tests on “Normal” and “Replacement” 
source voltages
The single-phase check for UN and UR  
is implemented across terminals 1 and 5  
of circuit breakers Q1 and Q2.

Legends
Q1 circuit breaker supplying and protecting the automatic- 
 control circuits for the “Normal” source
Q2 circuit breaker supplying and protecting the automatic- 
 control circuits for the “Replacement” source
ACP control plate
BA automatic controller
IVE electrical interlocking and terminal block unit

Note: diagram shown with circuits de-energised, circuit breakers 
open and relays in normal position.

Source-changeover systems 
with automatic controllers
2 Compact NSX100/630, NS630b/1600 
or Masterpact NT/NW devices
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C-9

Electrical diagrams

Electrical interlocking by IVE unit

IVE *

* IVE connection see pages C5, C6 or C8

D
B

41
52

09
.e

ps

ATTENTION (1) Not to be wired on fixed version.
(2) Prefabricated wiring supplied.

The diagram shows the electrical wiring for circuit breakers.  
When wiring the SDE with switch-disconnectors, connect  
wire BK to terminal 82.

Legends
QN   “Normal” source Compact NS630b to 1600
QR “Replacement” source Compact NS630b to 1600
OF... breaker ON/OFF indication contact
SDE “fault-trip” indication contact
CE1 “connected-position” indication contact (carriage switch)
F1 auxiliary power supply circuit breaker
IVE electrical interlocking and terminal block unit
ON “Normal” source opening order
OR “Replacement” source opening order
CN “Normal” source closing order (0.25 second delay)
CR “Replacement” source closing order (0.25 second delay)
MT Motor Mechanism

States permitted by mechanical interlocking system
Normal Replacement
0 0
1 0
0 1
Note: after a fault trip, the breaker must be reset manually by 
pressing its reset button. 
Diagram shown with circuit breakers in connected position, open, 
charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MT...).

Wiring colour codes
RD GN BK VT YE GY WH BN
red green black violet yellow grey white brown

Remote-operated  
source-changeover systems
2 Compact NS630b/1600 devices
Diagram no. 51201183
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C-10

Electrical diagrams

Electrical interlocking by IVE unit with emergency off by shunt release

KA5 

KA5 

Interlocking by IVE see page C5:
- Independent Order to 
  Normal/Replacement source 
- Simultaneous Order to 
  Normal/Replacement source 

KA5 

CN CR

D
B

41
52

10
.e

ps

ATTENTION (1) Not to be wired on fixed version.
(2) Prefabricated wiring supplied.

The diagram shows the electrical wiring for circuit breakers.  
When wiring the SDE with switch-disconnectors, connect  
wire BK to terminal 82.

Legends
QN   “Normal” source Compact NS630b to 1600
QR “Replacement” source Compact NS630b to 1600
OF... breaker ON/OFF indication contact
SDE “fault-trip” indication contact
CE1 “connected-position” indication contact (carriage switch)
F1 auxiliary power supply circuit breaker
IVE electrical interlocking and terminal block unit
MX shunt release
BP emergency off button with latching
KA5 auxiliary relay
ON “Normal” source opening order
OR “Replacement” source opening order
CN “Normal” source closing order (0.25 second delay)
CR “Replacement” source closing order (0.25 second delay)
MT Motor Mechanism

States permitted by mechanical interlocking system
Normal Replacement
0 0
1 0
0 1
Note: after a fault trip, the breaker must be reset manually by 
pressing its reset button. 
Diagram shown with circuit breakers in connected position, open, 
charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, MX, 
MT...).

Wiring colour codes
RD GN BK VT YE GY WH BN
red green black violet yellow grey white brown

Remote-operated  
source-changeover systems 
2 Compact NS630b/1600 devices
Diagram no. 51201184
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C-11

Electrical diagrams

Electrical interlocking by IVE unit with emergency off by undervoltage release

CN CR

KA5 

KA5 

Interlocking by IVE see page C5:
- Independent Order to 
  Normal/Replacement source 
- Simultaneous Order to 
  Normal/Replacement source 

KA5 

D
B

41
52

11
.e

ps

ATTENTION (1) Not to be wired on fixed version.
(2) Prefabricated wiring supplied.

The diagram shows the electrical wiring for circuit breakers.  
When wiring the SDE with switch-disconnectors, connect  
wire BK to terminal 82.

Legends
QN   “Normal” source Compact NS630b to 1600
QR “Replacement” source Compact NS630b to 1600
OF... breaker ON/OFF indication contact
SDE “fault-trip” indication contact
CE1 “connected-position” indication contact (carriage switch)
F1 auxiliary power supply circuit breaker
IVE electrical interlocking and terminal block unit
MN undervoltage release
BP emergency off button with latching
KA5 auxiliary relay
ON “Normal” source opening order
OR “Replacement” source opening order
CN “Normal” source closing order (0.25 second delay)
CR “Replacement” source closing order (0.25 second delay)
MT Motor Mechanism

States permitted by mechanical interlocking system
Normal Replacement
0 0
1 0
0 1
Note: after a fault trip, the breaker must be reset manually by 
pressing its reset button. 
Diagram shown with circuit breakers in connected position, open, 
charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, MN, 
MT...).

Wiring colour codes
RD GN BK VT YE GY WH BN
red green black violet yellow grey white brown

Remote-operated  
source-changeover systems
2 Compact NS630b/1600 devices
Diagram no. 51201185 
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C-12

Electrical diagrams

Electrical interlocking by IVE unit with lockout after a fault

IVE *

* IVE connection see pages C5, C6 or C8

D
B

41
52

12
.e

ps

ATTENTION (1) Not to be wired for the “without lockout after a fault” solution.
(2) Not to be wired on fixed version.
(3) Prefabricated wiring supplied.The diagram shows the electrical wiring for circuit breakers.  

When wiring the SDE with switch-disconnectors, connect  
wire BK to terminal 82.

Legends
QN   “Normal” source Masterpact NT or NW
QR “Replacement” source Masterpact NT or NW
MCH spring-charging motor
MX standard opening voltage release
XF standard closing voltage release
OF... breaker ON/OFF indication contact
SDE1 “fault-trip” indication contact
PF “ready-to-close” contact
CE1 “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
IVE electrical interlocking and terminal block unit
 F1 auxiliary power supply circuit breaker
ON “Normal” source opening order
OR “Replacement” source opening order
CN “Normal” source closing order (0.25 second delay)
CR “Replacement” source closing order (0.25 second delay)

States permitted by mechanical interlocking system
Normal Replacement
0 0
1 0
0 1
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MX, XF...).

Wiring colour codes
RD GN BK VT YE GY WH BN
red green black violet yellow grey white brown

Remote-operated  
source-changeover systems0

2 Masterpact NT or NW devices
Diagram no. 51201142
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C-13

Electrical diagrams

Electrical interlocking by IVE unit with lockout after a fault and emergency off by shunt release

KA5 

KA5 

Interlocking by IVE see page C5:
- Independent Order to 
  Normal/Replacement source 
- Simultaneous Order to 
  Normal/Replacement source 

KA5 

CN CR

D
B

41
52

13
.e

ps

ATTENTION (1) Not to be wired for the “without lockout after a fault” solution.
(2) Not to be wired on fixed version.
(3) Prefabricated wiring supplied.The diagram shows the electrical wiring for circuit breakers.  

When wiring the SDE with switch-disconnectors, connect  
wire BK to terminal 82.

Legends
QN   “Normal” source Masterpact NT or NW
QR “Replacement” source Masterpact NT or NW
MCH spring-charging motor
MX standard opening voltage release
XF standard closing voltage release
OF... breaker ON/OFF indication contact
SDE1 “fault-trip” indication contact
PF “ready-to-close” contact
CE1 “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
IVE electrical interlocking and terminal block unit
KA5 auxiliary relay
F1 auxiliary power supply circuit breaker
BP emergency off button with latching
ON “Normal” source opening order
OR “Replacement” source opening order
CN “Normal” source closing order (0.25 second delay)
CR “Replacement” source closing order (0.25 second delay)

States permitted by mechanical interlocking system
Normal Replacement
0 0
1 0
0 1
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MX, XF...).Wiring colour codes

RD GN BK VT YE GY WH BN
red green black violet yellow grey white brown

Remote-operated  
source-changeover systems
2 Masterpact NT or NW devices
Diagram no. 51201143
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C-14

Electrical diagrams

Electrical interlocking by IVE unit with lockout after a fault and emergency off by undervoltage release

Interlocking by IVE see page C5:
- Independent Order to 
  Normal/Replacement source 
- Simultaneous Order to 
  Normal/Replacement source 

KA5 

KA5 

KA5 

CN CR

D
B

41
52

14
.e

ps

ATTENTION (1) Not to be wired for the “without lockout after a fault” solution.
(2) Not to be wired on fixed version.
(3) Prefabricated wiring supplied.The diagram shows the electrical wiring for circuit breakers.  

When wiring the SDE with switch-disconnectors, connect  
wire BK to terminal 82.

Legends
QN   “Normal” source Masterpact NT or NW
QR “Replacement” source Masterpact NT or NW
MCH spring-charging motor
MX standard opening voltage release
XF standard closing voltage release
MN undervoltage release
OF... breaker ON/OFF indication contact
SDE1 “fault-trip” indication contact
PF “ready-to-close” contact
CE1 “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
IVE electrical interlocking and terminal block unit
KA5 auxiliary relay
F1 auxiliary power supply circuit breaker
BP emergency off button with latching
ON “Normal” source opening order
OR “Replacement” source opening order
CN “Normal” source closing order (0.25 second delay)
CR “Replacement” source closing order (0.25 second delay)

States permitted by mechanical interlocking system
Normal Replacement
0 0
1 0
0 1
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MX, MN, XF...).

Wiring colour codes
RD GN BK VT YE GY WH BN
red green black violet yellow grey white brown

Remote-operated  
source-changeover systems
2 Masterpact NT or NW devices
Diagram no. 51201144 
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Electrical diagrams

Automatic-control system for permanent replacement source with lockout after a fault (with MN)

D
B

41
48
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ATTENTION (1) Not to be wired for the “without lockout after a fault” solution.
(2) Not to be wired on fixed version.
(3) Prefabricated wiring supplied.The diagram shows the electrical wiring for circuit breakers.  

When wiring the SDE with switch-disconnectors, connect  
wire BK to terminal 82.

IMPORTANT
The relays controlling the closing order to the “Normal” and “Replacement” circuit breakers must be mechanically and/or electrically 
interlocked to prevent them from giving simultaneous closing commands.
It is recommended to use Tesys K relays from Schneider Electric reference LC2-K06010pp. These relays are mechanically and electrically 
interlocked.

Legends
QN   “Normal” source Masterpact NT or NW
QR “Replacement” source Masterpact NT or NW
MCH spring-charging motor
XF standard closing voltage release
MN undervoltage release
OF... breaker ON/OFF indication contact
SDE1 “fault-trip” indication contact
PF “ready-to-close” contact
CE1 “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
IVE electrical interlocking and terminal block unit
F1 auxiliary power supply circuit breaker
F2 circuit breaker (high breaking capacity)
S1 control switches
KA1 auxiliary relays
KA2 auxiliary relays
KA3 auxiliary relays

States permitted by mechanical interlocking system
Normal Replacement
0 0
1 0
0 1
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MN, XF...).

Wiring colour codes
RD GN BK VT YE GY WH BN
red green black violet yellow grey white brown

Remote-operated  
source-changeover systems
2 Masterpact NT or NW devices
Diagram no. 51156904
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C-16

Electrical diagrams

Automatic-control system for replacement source generator set with lockout after a fault (with MN)

D
B

41
49

00
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ps

ATTENTION (1) Not to be wired for the “without lockout after a fault” solution.
(2) Not to be wired on fixed version.
(3) Prefabricated wiring supplied.

The diagram shows the electrical wiring for circuit breakers.  
When wiring the SDE with switch-disconnectors, connect  
wire BK to terminal 82.

IMPORTANT
The relays controlling the closing order to the “Normal” and “Replacement” circuit breakers must be mechanically and/or electrically 
interlocked to prevent them from giving simultaneous closing commands.
It is recommended to use Tesys K relays from Schneider Electric reference LC2-K06010pp. These relays are mechanically and electrically 
interlocked.

Legends
QN   “Normal” source Masterpact NT or NW
QR “Replacement” source Masterpact NT or NW
MCH spring-charging motor
XF standard closing voltage release
MN undervoltage release
OF... breaker ON/OFF indication contact
SDE1 “fault-trip” indication contact
PF “ready-to-close” contact
CE1 “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
IVE electrical interlocking and terminal block unit
F1 auxiliary power supply circuit breaker
F2 circuit breaker (high breaking capacity)
S1 control switches
KA1 auxiliary relay
KA2 time delay for genset startup order to avoid starting  
 the genset for transient UN disturbances
KA3 auxiliary relay

States permitted by mechanical interlocking system
Normal Replacement
0 0
1 0
0 1
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MN, XF...).

Wiring colour codes
RD GN BK VT YE GY WH BN
red green black violet yellow grey white brown

Remote-operated  
source-changeover systems
2 Masterpact NT or NW devices
Diagram no. 51156905 
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C-17

Electrical diagrams

2 normal sources and 1 replacement source: electrical interlocking without lockout after a fault

D
b1

01
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ep
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Legends
QN...  “Normal” source Masterpact NW
QR “Replacement” source Masterpact NW
MCH spring-charging motor
MX standard opening voltage release
XF standard closing voltage release
OF... breaker ON/OFF indication contact
PF “ready-to-close” contact
CE “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
F1 auxiliary power supply circuit breaker
t1 order for transfer from “R” to “N1 + N2”
 (QN1 and QN2 closing time delay = 0.25 sec. minimum)
t2 order for transfer from “N1 + N2” to “R”
 (QR closing time delay = 0.25 sec. minimum)

States permitted by mechanical interlocking system
Normal 1 Normal 2 Replacement
0 0 0
1 1 0
0 0 1
1 0 0
0 1 0
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MX, XF...).

Remote-operated  
source-changeover systems
3 Masterpact NW devices
Diagram no. 51156906
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Electrical diagrams

2 normal sources and 1 replacement source: electrical interlocking with lockout after a fault

D
b1
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ATTENTION
The diagram shows the electrical wiring for circuit breakers.  
When wiring the SDE with switch-disconnectors, connect  
the SDE to terminals 81 and 84.

Legends
QN... “Normal” source Masterpact NW
QR “Replacement” source Masterpact NW
MCH spring-charging motor
MX standard opening voltage release
XF standard closing voltage release
OF... breaker ON/OFF indication contact
SDE1 “fault-trip” indication contact
PF “ready-to-close” contact
CE1 “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
F1 auxiliary power supply circuit breaker
S1 control switches
S2 source selection switches
KA1 auxiliary relay
KA2 auxiliary relays with 10 to 180 sec. time delay
t1 order for transfer from “R” to “N1 + N2”
 (QN1 and QN2 closing time delay = 0.25 sec. minimum)
t2 order for transfer from “N1 + N2” to “R”
 (QR closing time delay = 0.25 sec. minimumm)

States permitted by mechanical interlocking system
Normal 1 Normal 2 Replacement
0 0 0
1 1 0
0 0 1
1 0 0
0 1 0
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MX, XF...).

Remote-operated  
source-changeover systems
3 Masterpact NW devices
Diagram no. 51156907
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C-19

Electrical diagrams

2 normal sources and 1 replacement source: automatic-control system for generator set without lockout 
after a fault (with MN)

D
b1

01
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s

Legends
QN...  “Normal” source Masterpact NW
QR “Replacement” source Masterpact NW
MCH spring-charging motor
XF standard closing voltage release
MN undervoltage release
OF... breaker ON/OFF indication contact
PF “ready-to-close” contact
CE... “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
F1 auxiliary power supply circuit breaker
F2/F3 circuit breaker (high breaking capacity)
S1 control switches
S2 source selection switches
KA1 auxiliary relay
KA2 auxiliary relays with 10 to 180 sec. time delay
KA3 auxiliary relays with 0.1 to 30 sec. time delay
KA4 auxiliary relay
KA5 auxiliary relays with 0.25 sec. time delay
KA6 auxiliary relays with 0.25 sec. time delay

States permitted by mechanical interlocking system 
and with associated automatism

Normal 1 Normal 2 Replacement
0 0 0
1 1 0
0 0 1
1 0 0
0 1 0
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MN, XF...).

Remote-operated  
source-changeover systems
3 Masterpact NW devices
Diagram no. 51156908
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C-20

Electrical diagrams

2 normal sources and 1 replacement source: automatic-control system for generator set with lockout 
after a fault (with MN)

D
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ATTENTION
The diagram shows the electrical wiring for circuit breakers.  
When wiring the SDE with switch-disconnectors, connect  
the SDE to terminals 81 and 84.

Legends
QN... “Normal” source Masterpact NW
QR “Replacement” source Masterpact NW
MCH spring-charging motor
XF standard closing voltage release
MN undervoltage release
OF... breaker ON/OFF indication contact
SDE1 “fault-trip” indication contact
PF “ready-to-close” contact
CE... “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
F1 auxiliary power supply circuit breaker
F2/F3 circuit breaker (high breaking capacity)
S1 control switches
S2 source selection switches
KA1 auxiliary relay
KA2 auxiliary relays with 10 to 180 sec. time delay
KA3 auxiliary relays with 0.1 to 30 sec. time delay
KA4 auxiliary relay
KA5 auxiliary relays with 0.25 sec. time delay
KA6 auxiliary relays with 0.25 sec. time delay
KA7 auxiliary relay
KA8 auxiliary relay

States permitted by mechanical interlocking system 
and with associated automatism

Normal 1 Normal 2 Replacement
0 0 0
1 1 0
0 0 1
1 0 0
0 1 0
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MN, XF...).

Remote-operated  
source-changeover systems
3 Masterpact NW devices
Diagram no. 51156909
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C-21

Electrical diagrams

3 sources with only 1 device closed: electrical interlocking without lockout after a fault

D
b1

01
74

1.
ep

s

Legends
QS...  “Source” Masterpact NW
MCH spring-charging motor
MX standard opening voltage release
XF standard closing voltage release
OF... breaker ON/OFF indication contact
PF “ready-to-close” contact
CE... “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
F1 auxiliary power supply circuit breaker
t1 order for transfer to “Source 1”
 (QS1 closing time delay = 0.25 sec. minimum)
t2 order for transfer to “Source 2”
 (QS2 closing time delay = 0.25 sec. minimum)
t3 order for transfer to “Source 3”
 (QS3 closing time delay = 0.25 sec. minimum)

States permitted by mechanical interlocking system
Source 1 Source 2 Source 3
0 0 0
1 0 0
0 1 0
0 0 1
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MX, XF...).

Remote-operated  
source-changeover systems
3 Masterpact NW devices
Diagram no. 51156910
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C-22

Electrical diagrams

3 sources with only 1 device closed: electrical interlocking with lockout after a fault

D
b1

01
74

3.
ep

s

ATTENTION
The diagram shows the electrical wiring for circuit breakers.  
When wiring the SDE with switch-disconnectors, connect  
the SDE to terminals 81 and 84.

Legends
QS...  “Source” Masterpact NW
MCH spring-charging motor
MX standard opening voltage release
XF standard closing voltage release
OF... breaker ON/OFF indication contact
SDE1 “fault-trip” indication contact
PF “ready-to-close” contact
CE... “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
F1 auxiliary power supply circuit breaker
t1 order for transfer to “Source 1”
 (QS1 closing time delay = 0.25 sec. minimum)
t2 order for transfer to “Source 2”
 (QS2 closing time delay = 0.25 sec. minimum)
t3 order for transfer to “Source 3”
 (QS3 closing time delay = 0.25 sec. minimum)
KA1 auxiliary relays
KA2 auxiliary relays
KA3 auxiliary relays

States permitted by mechanical interlocking system
Source 1 Source 2 Source 3
0 0 0
1 0 0
0 1 0
0 0 1
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MX, XF...).

Remote-operated  
source-changeover systems
3 Masterpact NW devices
Diagram no. 51156911
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C-23

Electrical diagrams

2 sources and 1 coupling: electrical interlocking without lockout after a fault

D
b1

01
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s

Legends
QS...  “Source” Masterpact NW
QC “Coupling” Masterpact NW
MCH spring-charging motor
MX standard opening voltage release
XF standard closing voltage release
OF... breaker ON/OFF indication contact
PF “ready-to-close” contact
CE... “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
F1 auxiliary power supply circuit breaker
t1 coupling order for “Source 1 failure”
 (QC closing time delay = 0.25 sec. minimum)
t2 coupling order for “Source 2 failure”
 (QC closing time delay = 0.25 sec. minimum)
t3 coupling order for “Source 1 restored”
 (QS1 closing time delay = 0.25 sec. minimum)
t4 coupling order for “Source 2 restored “
 (QS2 closing time delay = 0.25 sec. minimum)

States permitted by mechanical interlocking system
Source 1 Source 2 Coupling
0 0 0
1 1 0
1 0 1
0 1 1
1 0 0
0 1 0
0 0 1
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MX, XF...).

Remote-operated  
source-changeover systems
3 Masterpact NW devices
Diagram no. 51156912
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C-24

Electrical diagrams

2 sources and 1 coupling: electrical interlocking with lockout after a fault

D
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ATTENTION
The diagram shows the electrical wiring for circuit breakers.  
When wiring the SDE with switch-disconnectors, connect  
the SDE to terminals 81 and 84.

Legends
QS...  “Source” Masterpact NW
QC “Coupling” Masterpact NW
MCH spring-charging motor
MX standard opening voltage release
XF standard closing voltage release
OF... breaker ON/OFF indication contact
SDE1 “fault-trip” indication contact
PF “ready-to-close” contact
CE... “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
F1 auxiliary power supply circuit breaker
t1 coupling order for “Source 1 failure”
 (QC closing time delay = 0.25 sec. minimum)
t2 coupling order for “Source 2 failure”
 (QC closing time delay = 0.25 sec. minimum)
t3 coupling order for “Source 1 restored”
 (QS1 closing time delay = 0.25 sec. minimum)
t4 coupling order for “Source 2 restored “
 (QS2 closing time delay = 0.25 sec. minimum)
KA1 auxiliary relays
KA2 auxiliary relays
KA3 auxiliary relays

States permitted by mechanical interlocking system
Source 1 Source 2 Coupling
0 0 0
1 1 0
1 0 1
0 1 1
1 0 0
0 1 0
0 0 1
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MX, XF...).

Remote-operated  
source-changeover systems
3 Masterpact NW devices
Diagram no. 51156913 
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C-25

Electrical diagrams

2 sources and 1 coupling: automatic-control system with lockout after a fault

D
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ATTENTION
The diagram shows the electrical wiring for circuit breakers.  
When wiring the SDE with switch-disconnectors, connect  
the SDE to terminals 81 and 84.

Legends
QS...  “Source” Masterpact NW
QC “Coupling” Masterpact NW
MCH spring-charging motor
MX standard opening voltage release
XF standard closing voltage release
OF... breaker ON/OFF indication contact
SDE1 “fault trip” indication contact
PF “ready-to-close” contact
CE... “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact
F1 auxiliary power supply circuit breaker
F2/F3 circuit breaker (high breaking capacity)
S1 control switches
S2 source selection switches
KA1 auxiliary relays with 10 to 180 sec. time delay
KA2 auxiliary relays with 0.1 to 30 sec. time delay
KA3 auxiliary relays with 10 to 180 sec. time delay
KA4 auxiliary relays with 0.1 to 30 sec. time delay
KA5 auxiliary relays with 0.25 sec. time delay
KA6 auxiliary relays with 0.25 sec. time delay
KA7 auxiliary relays with 0.25 sec. time delay

States permitted by mechanical interlocking system 
and with associated automatism

Source 1 Source 2 Coupling
0 0 0
1 1 0
1 0 1
0 1 1
1 0 0
0 1 0
0 0 1
Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close. 
Auxiliary power supply = supply voltage of auxiliary relays (KA...) 
= supply voltage of electrical auxiliaries (electrical operation, 
MCH, MX, XF...).

Remote-operated  
source-changeover systems
3 Masterpact NW devices
Diagram no. 51156914
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C-26

Electrical diagrams

Electrical interlocking with lockout after a fault

D
B

41
51

20
.e

ps

ATTENTION (1) Not to be wired for the “without lockout after a fault” solution.
(2) Not to be wired on fixed version.
(3) Prefabricated wiring supplied.The diagram shows the electrical wiring for circuit breakers.  

When wiring the SDE with switch-disconnectors, connect  
wire BK to terminal 82.

Legends
QN   “Normal” source Masterpact NT or NW
QR “Replacement” source Masterpact NT or NW
MCH spring-charging motor
MX standard opening voltage release
XF standard closing voltage release
OF... breaker ON/OFF indication contact
SDE1 “fault-trip” indication contact
PF “ready-to-close” contact
CE1 “connected-position” indication contact (carriage switch)
CH “springs charged” indication contact

States permitted by mechanical interlocking system
Normal Replacement
0 0
1 0
0 1

Wiring colour codes Note: diagram shown with circuit breakers in connected position, 
open, charged, and ready to close.RD GN BK VT YE GY WH BN

red green black violet yellow grey white brown

Source-changeover systems 
with automatic controllers
2 Masterpact NT or NW devices
Diagram no. 51156903
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Source-changeover systems 
Compact NSX100-630, 
Compact NS630b-1600, 
Compact INS/INV, Masterpact

Catalogue numbers  
and order forms

Presentation  2
Functions and characteristics  A-1
Dimensions  B-1
Electrical diagrams C-1

Source-changeover systems for 2 devices  
Compact INS40 to INS2500 and INV100 to INV2500  D-2
Compact NSX100 to NSX630 D-3
Compact NS630b to NS1600  circuit breakers and switch-disconnectors D-5
Masterpact NT circuit breakers and switch-disconnectors D-7

Source-changeover systems for 2 or 3 devices 
Masterpact NW circuit breakers and switch-disconnectors D-8

Source-changeover systems for 2 devices 
Compact INS40 to INS630 switch-disconnectors D-10
Compact NSX100 to NSX630 / circuit breakers and switch-disconnectors D-12
Compact NS630b to NS1600 / circuit breakers and switch-disconnectors  D-14
Masterpact NT or NW / circuit breakers and switch-disconnectors  D-16

Source-changeover systems for 3 devices 
Masterpact NW / circuit breakers and switch-disconnectors D-18

D-1
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Catalogue numbers 
and order forms

Manual source-changeover systems Compact INS40 to INS630 and INV100 to INV630
Interlocking for rotary handle

3/4P

D
B

10
77

10
.e

ps Mechanical device for INS40 to INS160 
equipped with an extended rotary handle

28953

ø5...8D
B

40
40

77
.e

ps Mechanical device for INS250-100 to INS250/INV100 to INV250 
equipped with a direct or extended rotary handle

31073

Mechanical device for INS/INV320 to INS/INV630 
equipped with a direct or extended rotary handle

31074

Complete assembly source-changeover systems Compact INS250 to INS630
3P 4P

D
B

40
41

70
.e

ps With Compact INS250-100A 31140 31141
With Compact INS250-160A 31144 31145
With Compact INS250-200A 31142 31143
With Compact INS250 31146 31147
With Compact INS320 31148 31149
With Compact INS400 31150 31151
With Compact INS500 31152 31153
With Compact INS630 31154 31155

D
B

10
77

11
.e

ps Locking for INS complete source changeover assembly
Handle locking by 1 to 3 padlocks (in OFF position) Built in
By keylock Keylocking device 31097

+ Ronis 1351B.500 keylock 41940
or + Profalux KS5 B24 D4Z keylock 42888

D
B

40
40

79
.e

ps Rotary handle
Extended front control for complete source changeover assembly 31055

Manual source-changeover systems Compact INS250 to INS2500 and INV250 to INV2500 by keylock
Interlocking

3/4P

D
b1

01
54

9.
ep

s

Locking device for Ronis/Profalux keylocks 
on INS250-100 to INS250/INV100 to INV250

     2x 31087

Locking device for Ronis/Profalux keylocks
on INS/INV320 to INS/INV630

     2x 31088

D
B

40
40

80
.e

ps Locking device for Ronis/Profalux keylocks
on INS/INV630b to INS/INV2500

     2x 31291

+ Ronis 1351B.500 keylock (2 keylocks / 1 key) 41950
or + Profalux KS5 B24 D4Z keylock (2 keylocks / 1 key) 42878

Connection accessories
Downstream coupling accessories

Short terminal shields (1 pair) + “normal” source/“replacement” source

D
B

10
10

62
.e

ps 3/4P
INS250/INS250 LV429359
INS320 to INS630/INS320 to INS630 LV432620

D
B

41
32

92
.e

ps

Long terminal shields (1 piece)

D
b4

03
92

1.
ep

s

INS250 long terminal shield LV429518
INS320 to INS630
Long terminal shield, 45 mm (1 piece) LV432594
Long terminal shield for spreaders, 52.5 mm (1 piece) LV432596

Terminal extensions

D
B

11
56

52
.e

ps Spreaders 52.5 mm 4P LV432491

Source-changeover systems 
for 2 devices 
Compact INS40 to INS2500 
and INV100 to INV2500 

+

D-2
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Catalogue numbers 
and order forms

Manual source changeover
Mechanical interlocking

D
B

40
40

83
.e

ps For toggle controlled circuit breakers NSX100...250 LV429354
NSX400...630 LV432614

D
B

40
40

84
.e

ps For rotary handled circuit breakers NSX100...250 LV429369
NSX400...630 LV432621  

Key lock interlocking

D
B

40
40

85
.e

ps For rotary handled or remote controlled circuit breakers
2 locks, 1 key Ronis 1351B.500 41950

Profalux KS5 B24 D4Z 42878

Remote controlled source changeover
Plate + IVE unit

D
B

40
40

86
.e

ps Source “normal”/source “replacement” (identical voltages) 24 to 250 V DC 48 to 415 V AC 50/60 Hz
440 V 60 Hz

NSX100...250/NSX100...250
Plate + IVE unit (1) 29351 29350

Plate 29349 29349
IVE unit 29356 29352

Auxiliary switches 2 OF + 2 SDE 4 x 29450 4 x 29450
Spare wiring system (device/IVE unit) 29365 29365
Back sockets option add: Only long RC (2) (2)

Plug in base option add: Plug in kit (2) (2)

NSX400...630/NSX100...630
Plate + IVE unit (1) 32611  32610

Plate 32609 32609
IVE unit 29356 29352

Auxiliary switches 2 OF + 2 SDE  4 x 29450 4 x 29450
Spare wiring system (device/IVE unit) 29365 29365  
Back sockets option add: Only long RC (2) (2)

Plug in base option add: Plug in kit (2) (2)

Adaptator kit for NSX100...250 1 x 32618  1 x 32618
Control unit option

Test

MERLIN GERIN

multi 9

P25M

660V

AC3-IEC292-1

0 . OFF

Test

MERLIN GERIN

multi 9

P25M

660V

AC3-IEC292-1

0 . OFF

D
B

40
40

87
.e

ps 110/127 V AC 50/60 Hz 220/240 V AC 50/60 Hz 380/415 V AC 50/60 Hz
440 V 60 Hz

ACP + controller BA (1) 29470 29471
Plate ACP 29363  29364
Controller BA 29376  29377

ACP + controller UA (1) 29448 29472  29473  
Plate ACP 29447 29363 29364
Controller UA 29446 29378 29380  

ACP + controller UA150 (1) (communication option) 29474  29475
Plate ACP 29363 29364
Controller UA150 29379 29381

Wiring cable between BA/UA and ACP/IVE
Wiring cable (1.5 meter) 29368 29368

Communication module

9600
19200

JBus

N°1

N°2

BBus

5

13

91
3 7

15
5

13

91
3 7

15

error24V

OK

error

com. com.

N°1 N°2

DC150

N

D
B

40
39

22
.e

ps DC150 data concentrator
110-240 V AC / 115-125 V DC

50823

(1) The supply voltages BA/UA controller, ACP plate, IVE unit and the remote control must be identical whatever the source changeover type.
(2) See products pages.

Source-changeover systems 
for 2 devices
Compact NSX100 to NSX630

D-3
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Catalogue numbers 
and order forms

Source-changeover systems  
for 2 devices
Compact NSX100 to NSX630 (cont.)

Connection accessories
Downstream coupling accessories

D
B

10
10

62
.e

ps Short terminal shields (1 pair) + “normal” source/“replacement” source
3P 4P

NSX100...250/NSX100...250 / 250 A LV429358 LV429359
NSX400...630/NSX400...630 / 630 A LV432619 LV432620

D
B

41
32

73
.e

ps

Long terminal shields (1 piece)

D
b4

03
92

1.
ep

s 3/4P
NSX100...250 long terminal shield LV429518
NSX400...630
Long terminal shield, 45 mm (1 piece)  LV432594
Long terminal shield for spreaders, 
52.5 mm (1 piece)

LV432596

Terminal extensions

D
B

11
56

52
.e

ps Spreaders 52.5 mm 4P LV432491

Typical composition of remote controlled source changeover
Remote controlled source changeover

+

D
B

41
34

26
.e

ps 1 normal device N (1)
+ 1 replacement device R (2)
+ 2 remote controls (3)
+ 1 plate with interlocking (4) with IVE (5) and its wiring (8)
+ 2 plug-in kits (if plug-in version)
+ 1 adaptor kit for NSX100...250 plug-in (if NSX400...630 with NSX100...250)
+ auxilary switches (6)
2 x (1 OF + 1 SDE) for Compact NSX100...630
+ 1 downstream coupling accessory (7) for Compact NSX100...630 (option)
+ long RC (if back connection)

IVE  voltages and remote controls are identical.
Associated control unit

0 . OFF

0 . OFF

D
B

40
30

59
.e

ps 1 source changeover without associated control unit
+ 1 ACP (9) with BA control unit (10)
Or + 1 ACP (9) with UA control unit (11)
Or + 1 ACP (9) with UA150 control unit  (11)
+ extension (12) for remote UA/BA connection on front of switchboard

IVE voltages + remote control + ACP + BA or UA are identical. 

+

D-4
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Catalogue numbers 
and order forms

Interlocking for source-changeover systems
Mechanical interlocking

D
B

40
40

90
.e

ps For 2 devices with extended rotary handles 33890

Interlocking using connecting rods for Compact electrically-operated devices

O
push OFF

I
push ON

O OFF

discharged

O
push OFF

I
push ON

O OFF

discharged

D
B

40
40

91
.e

ps Complete assembly with 2 adaptation fixtures + rods
2 Compact fixed devices 33910
2 Compact withdrawable devices 33913

Interlocking using cables for Compact electrically-operated devices

O
push OFF

I
push ON

O OFF

discharged

O
push OFF

I
push ON

O OFF

discharged

D
B

40
40

92
.e

ps Complete assembly with 2 adaptation fixtures + cables
2 Compact fixed devices 33911
2 Compact withdrawable devices 33914
1 Compact fixed + 1 Compact withdrawable device 33915

Source-changeover systems  
for 2 devices
Compact NS630b to NS1600  
circuit breakers and switch-disconnectors

D-5
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Catalogue numbers 
and order forms

Associated controller
The automatic-control option includes:

 b an IVE electrical-interlocking unit
 b an ACP control plate
 b a BA or UA controller, depending on the required functions
 b a UA/BA adapter kit.

Note: the circuit breaker auxiliaries (MCH, MX, XF) and the automatic-control components (IVE, ACP, UA or BA) must have the same voltages.

IVE electrical-interlocking unit 24 to 250 V DC 48/415 V AC 50/60 Hz 
440 V 60 Hz

D
B

40
40

93
.e

ps For 2 devices 29356 29352
Wiring kit for connection of 2 fixed/withdrawable devices to the IVE unit 54655

Control unit option 110/127 V AC 50/60 Hz 220/240 V AC 50/60 Hz 380/415 V AC 50/60 Hz 
440 V 60 Hz

Test

MERLIN GERIN

multi 9

P25M

660V

AC3-IEC292-1

0 . OFF

Test

MERLIN GERIN

multi 9

P25M

660V

AC3-IEC292-1

0 . OFF

D
B

40
40

87
.e

ps ACP + controller BA (1) 29470 29471
Plate ACP 29363 29364
Controller BA 29376 29377

ACP + controller UA (1) 29448 29472 29473
Plate ACP 29447 29363 29364
Controller UA 29446 29378 29380

ACP + controller UA150 (1) (communication option) 29474 29475
Plate ACP 29363 29364
Controller UA150 29379 29381

Communication module

9600
19200

JBus

N°1

N°2

BBus

5

13

91
3 7

15
5

13

91
3 7

15

error24V

OK

error

com. com.

N°1 N°2

DC150

N

D
B

40
39

22
.e

ps DC150 data concentrator
110-240 V AC / 115-125 V DC

50823

(1) The supply voltages of the BA/UA controller, ACP plate, IVE unit and circuit breaker operating mechanism must be identical whatever the type of source-
changeover system.

Source-changeover systems 
for 2 devices
Compact NS630b to NS1600 circuit 
breakers and switch-disconnectors (cont.)

D-6
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Catalogue numbers 
and order forms

Interlocking for source-changeover systems
Interlocking using connecting rods

D
B

40
40

94
.e

ps Complete assembly with 2 adaptation fixtures + rods
2 Masterpact NT fixed devices 33912
2 Masterpact NT drawout devices 33913

Interlocking using cables (*)
Choose 2 adaptation fixtures (1 for each breaker + 1 set of cables)
1 adaptation fixture for Masterpact NT fixed devices 33200
1 adaptation fixture for Masterpact NT drawout devices 33201
1 set of 2 cables 33209

(*) Can be used with any combination of NT or NW, fixed or drawout devices.

Associated controller
The automatic-control option includes:

 b an IVE electrical-interlocking unit
 b an ACP control plate
 b a BA or UA controller, depending on the required functions
 b a UA/BA adapter kit.

Note: the circuit breaker auxiliaries (MCH, MX, XF) and the automatic-control components (IVE, ACP, UA or BA) must have the same voltages.

IVE electrical-interlocking unit 24 to 250 V DC 48/415 V AC 50/60 Hz 
440 V 60 Hz

D
B

40
40

93
.e

ps For 2 devices 29356 29352
Wiring kit for connection of 2 fixed/drawout devices to the IVE unit 54655

Control unit option 110/127 V AC 50/60 Hz 220/240 V AC 50/60 Hz 380/415 V AC 50/60 Hz 
440 V 60 Hz

Test

MERLIN GERIN

multi 9

P25M

660V

AC3-IEC292-1

0 . OFF

Test

MERLIN GERIN

multi 9

P25M

660V

AC3-IEC292-1

0 . OFF

D
B

40
40

87
.e

ps ACP + controller BA (1) 29470 29471
Plate ACP 29363 29364
Controller BA 29376 29377

ACP + controller UA (1) 29448 29472 29473
Plate ACP 29447 29363 29364
Controller UA 29446 29378 29380

ACP + controller UA150 (1) (communication option) 29474 29475
Plate ACP 29363 29364
Controller UA150 29379 29381

Communication module

9600
19200

JBus

N°1

N°2

BBus

5

13

91
3 7

15
5

13

91
3 7

15

error24V

OK

error

com. com.

N°1 N°2

DC150

N

D
B

40
39

22
.e

ps DC150 data concentrator
110-240 V AC / 115-125 V DC

50823

(1) The supply voltages of the BA/UA controller, ACP plate, IVE unit and circuit breaker operating mechanism must be identical whatever the type 
of source-changeover system.

Source-changeover systems 
for 2 devices
Masterpact NT circuit breakers  
and switch-disconnectors

D-7
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Catalogue numbers 
and order forms

Interlocking for source-changeover systems for 2 devices
Interlocking of 2 devices using connecting rods

D
B

40
40

95
.e

ps Complete assembly with 2 adaptation fixtures + rods
2 Masterpact NW fixed devices 48612
2 Masterpact NW drawout devices 48612
Can be used with 1 NW fixed + 1 NW drawout.

Interlocking of 2 devices using cables (*)
Choose 2 adaptation fixtures (1 for each breaker + 1 set of cables)
1 adaptation fixture for Masterpact NW fixed devices 47926
1 adaptation fixture for Masterpact NW drawout devices 47926
1 set of 2 cables 33209

(*) Can be used with any combination of NT or NW, fixed or drawout devices.

Associated controller for 2 devices
The automatic-control option includes:

 b an IVE electrical-interlocking unit
 b an ACP control plate
 b a BA or UA controller, depending on the required functions
 b a UA/BA adapter kit.

Note: the circuit breaker auxiliaries (MCH, MX, XF) and the automatic-control components (IVE, ACP, UA or BA) must have the same voltages.
IVE electrical-interlocking unit 24 to 250 V DC 48/415 V AC 50/60 Hz 

440 V 60 Hz

D
B

40
40

93
.e

ps For 2 devices 29356 29352
Wiring kit for connection of 2 fixed/drawout devices to the IVE unit 54655

Control unit option 110/127 V AC 50/60 Hz 220/240 V AC 50/60 Hz 380/415 V AC 50/60 Hz 
440 V 60 Hz

Test

MERLIN GERIN

multi 9

P25M

660V

AC3-IEC292-1

0 . OFF

Test

MERLIN GERIN

multi 9

P25M

660V

AC3-IEC292-1

0 . OFF

D
B

40
40

87
.e

ps ACP + controller BA (1) 29470 29471
Plate ACP 29363 29364
Controller BA 29376 29377

ACP + controller UA (1) 29448 29472 29473
Plate ACP 29447 29363 29364
Controller UA 29446 29378 29380

ACP + controller UA150 (1) (communication option) 29474 29475
Plate ACP 29363 29364
Controller UA150 29379 29381

(1) The supply voltages of the BA/UA controller, ACP plate, IVE unit and circuit breaker operating mechanism must be identical whatever the type of source-
changeover system.

Source-changeover systems 
for 2 or 3 devices
Masterpact NW circuit breakers 
and switch-disconnectors

D-8

313E.indb   8 09/04/2013   13:05:16

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 351 of 3354



Catalogue numbers 
and order forms

Source-changeover systems 
for 2 or 3 devices
Masterpact NW circuit breakers 
and switch-disconnectors

Communication module

9600
19200

JBus

N°1

N°2

BBus

5

13

91
3 7

15
5

13

91
3 7

15

error24V

OK

error

com. com.

N°1 N°2

DC150

N

D
B

40
39

22
.e

ps DC150 data concentrator
110-240 V AC / 115-125 V DC

50823

Interlocking for source-changeover systems for 3 devices
Interlocking of 3 devices using cables

Choose 3 adaptation fixtures (1 complete set with 3 adaptation fixtures + cables) 
3 sources, only 1 device closed, fixed or drawout devices 48610
2 sources, 1 coupling, fixed or drawout devices 48609
2 normal, 1 replacement source, fixed or drawout devices 48608

D-9
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Catalogue numbers  
and order forms

To indicate your choices, check the applicable square boxes  and enter the 
appropriate information in the rectangles  .

Mechanical interlocking of two INS40 to INS630 devices
Devices with front rotary handles, mounted side by side

Two devices with direct rotary handles
INS250 INS320/400/500/630
Two devices with extended rotary handles
INS40/63/80 INS100/125/160
INS250 INS320/400/500/630

Downstream coupling 
accessory

INS250 INS320/400/500/630

Long terminal shields INS250 INS320/400/500/630

Complete source-changeover assembly
INS250-100 A INS250-160 A
INS250-200 A INS250-250 A
INS320 INS400
INS500 INS630

Source-changeover systems 
for 2 devices
Compact INS40 to INS630 
Switch-disconnectors
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Catalogue numbers  
and order forms

To indicate your choices, check the applicable square 
boxes  and enter the appropriate information in the 
rectangles .
(one sheet per device, make copies if necessary)

Indication and measurements
4P ammeter module For INS250 Rating 100 A

150 A
250 A

Device identification: Adaptation kit required for direct handles

Q 1 - NORMAL SOURCE For INS320/630 Rating 400 A

Q 2 - REPLACEMENT SOURCE 600 A

Switch-disconnector 4P current-transformer
module

For INS250 Rating 100 A
Compact type INS40/63/80 150 A

INS100/125/160 250 A
INS250 For INS320/630 Rating 400 A
INS320/400/500/630 600 A

Rating A         Auxiliary contact For INS40/160 1OF/CAF/CAO Standard
Number of poles 3 or 4 Low level
Connections For INS250/630 1 OF/CAM Standard

Front connection Standard Low level
Rear connection 2 short 2 long Rotary handles
INS40/80 
connectors

Distribution 3x16v rigid/10v flexible Extended front handles INS40 to INS160 Black Red on yellow front
INS250 Black Red on yellow front

INS100/160
connectors

Snap-on y 95v INS320 to INS630 Black Red on yellow front
Distribution 4x25v rigid/16v flexible For complete changeover assembly INS250

INS250 
connectors

Snap-on 1.5v to 95v (< 160 A) INS320/630
Snap-on 10v to 185v (< 250 A) Locking of rotary handles
Voltage tap connector for 185v 
connector

Padlocking 1 to 3 padlocks (in OFF position)
Keylocking Keylock adapter (keylock not included)

Clips for connectors Set of 10 Keylocks Ronis 1351B.500 Profalux KS5 B24 D4Z
Distribution 6x1.5v to 35v rigid
with interphase barriers

Installation accessories
Front-panel escutcheon For switch-disconnectors

INS320/630 
connectors

1 cable 35v to 300v For ammeter module, IP40
2 cables 35v to 240v

Voltage tap connector for 185v 
connector

Distribution 
blocks

Linergy DX
4P 125 A 160 A
1P 160 A
Linergy BS
(multi stage)

160 A 250 A

Linergy DP 250 A
Rt-angle extension Set of 3 or 4 250 A 630 A
Straight extension INS250
Edgewise ext. INS630
Spreader INS250 (45 mm)

Front alignment base
INS320/630 52.5 mm 70 mm
One-piece INS250 INS630

Cu cable lugs
supplied with
2 or 3 inter-phase
barriers

INS100/160 For 95v cable
INS250 For 120v cable

For 150v cable
For 185v cable

INS320/630 For 240v cable
For 300v cable

Al cable lugs
supplied with
2 or 3 inter-phase
barriers

INS250 For 150v cable
For 185v cable

INS320/630 For 240v cable
For 300v cable

Terminal shrouds INS40/63/80 INS100/125/160
Terminal shields INS40/63/80 INS100/125/160 

INS250 Long
INS320/630 Long
Long for 52.5 mm spreaders

Interphase
barriers

INS100/160 Set of 6
INS250 Set of 6
INS320/630 Set of 6

Source-changeover systems 
for 2 devices
Compact INS40 to INS630 
Switch-disconnectors

313E.indb   11 09/04/2013   13:05:18

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 354 of 3354



D-12

Catalogue numbers  
and order forms

To indicate your choices, check the applicable square boxes  and enter the 
appropriate information in the rectangles .

Diagram for two Compact NSX devices
Without automatic control, without emergency off auxiliaries (no. 51201177)
Without automatic control, with emergency off by MN (no. 51201178)
Without automatic control, with emergency off by MX (no. 51201179)
Mechanical interlocking of two NSX100 to NSX630 devices 

(fixed, plug-in or withdrawable)
Manually operated devices, mounted side by side:

Two devices with toggles
Two devices with rotary handles

Mechanical and electrical interlocking of two NSX100 to NSX630 devices
(fixed or plug-in)
Electrically operated devices, mounted side by side:
Select 1 base plate + IVE unit, the 4 auxiliary contacts and the options / accessories
Base plate + IVE unit Identical voltages: 48 to 415 V AC 50/60 Hz

24 to 250 V DC 440/480 V AC 60 Hz
“Normal” NSX100/250 “Replacement” NSX100/250
“Normal” NSX400/630 “Replacement” NSX400/630
“Normal” NSX400/630 “Replacement” NSX100/250
Adapter kit for NSX400/630 with NSX100/250 (plug-in)

Auxiliary contacts 2 OF + 2 SDE (mandatory) Quantity 4
Options Long rear connections Plug-in base
Downstream coupling accessory 3P NSX100/250

4P NSX400/630
Prefabricated wiring Between device and IVE Quantity
Automatic-control option

Power supply 220/240 V - 50/60 Hz: ACP + BA controller
ACP + UA controller
ACP + UA150 controller

Power supply 380/415 V - 50/60 Hz and 440 V - 60 Hz: ACP + BA controller
ACP + UA controller
ACP + UA150 controller

Source-changeover systems  
for 2 devices
Compact NSX100 to NSX630 / Circuit 
breakers and switch-disconnectors
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Catalogue numbers  
and order forms

Source-changeover systems  
for 2 devices
Compact NSX100 to NSX630 / Circuit 
breakers and switch-disconnectors  

(One sheet per device, make copies if necessary) Indication and measurement
Name of customer: Ammeter module Standard 3P 4P
Address for delivery: I max 3P

Current-transformer module 3P 4P
Requested delivery date: Current-transformer module + TCU 3P 4P
Customer order no.: Insulation-monitoring module 3P 4P

Voltage-presence indicator
To indicate your choices, check the applicable square boxes Auxiliary contact OF SD SDE SDV Standard
and enter the appropriate information in the rectangles OF SD SDE SDV Low level

SDE adapter (TM, MA or Micrologic 2 trip units)
Q 1 - NORMAL SOURCE SDX module
Q 2 - REPLACEMENT SOURCE Remote operation
Circuit breaker or switch disconnector Electrical operation Motor mechanism AC DC V

Compact type NSX100/160/250 NSX400/630 Voltage releases Instantaneous MX AC DC V
Rating A Instantaneous MN AC DC V
Circuit breaker B, F, N, H, S, L Fixed time delay MN AC DC V
Switch-discon. NA Adjust. time delay MN AC DC V
No. of poles 2, 3 or 4 Rotary handles
No. of poles 
protected

2d, 3d or 4d Direct Black Red and yellow front

Fixed device Front connections MCC conversion access. CNOMO conversion access.
Plug-in/withdr. Plug-in Withdrawable Extended Black Red and yellow front
Earth-leakage 
protection

ME, MH, MB Telescopic handle for withdrawable device

Vigi module Voltage                                                               V Indication auxiliary 1 early-break switch 2 early-make switches
4P option on 3P NSX Locking

Trip unit Toggle (1 to 3 padlocks) Removable Fixed
Thermal-mag. TMD rating (16 … 250 A) Rotary handle Keylock adapter (keylock not included)

TMG rating (16 … 63 A) Keylocks Ronis 1351B.500 Profalux KS5 B24 D4Z
MA rating (2.5 … 220 A) Motor mechanism Keylock adapter + keylock Ronis (special) NSX100/250

Electronic Micrologic 2.2 Micrologic 2.3 Keylock adapter (keylock not included) NSX400/630
Micrologic 2.2 G Micrologic 2.3 AB Keylocks Ronis 1351B.500 Profalux KS5 B24 D4Z
Micrologic 2.2 AB Micrologic 5.3 A Interlocking
Micrologic 5.2 A Micrologic 5.3 E Mechanical Toggle operated Rotary Handle
Micrologic 5.2 E Micrologic 5.3 A-Z By key (2 keylocks,  

1 key) for rotary handle
Locking kit without locks

Micrologic 5.2 A-Z Micrologic 6.3 A Keylocks Ronis 1351B.500 Profalux KS5 B24 D4Z
Micrologic 6.2 A Micrologic 6.3 E
Micrologic 6.2 E Micrologic 1.3 M Installation accessories
Micrologic 2.2 M Micrologic 2.3 M IP30 escutcheon for all types (toggle/rotary handle/motor mechanism)
Micrologic 6.2 E-M Micrologic 6.3 E-M IP30 escutcheon (with access to toggle + trip unit)
SDTAM module IP30 escutcheon for Vigi module

External neutral CT IP40 escutcheon for all types (toggle/rotary handle/motor mechanism)
24 V DC power supply connector IP40 escutcheon for Vigi module
ZSI wiring accessory for NS630b NW/NT IP40 escutcheon for Vigi or ammeter module
External power 
supply module 
24 V DC

24-30 V DC 48-60 V DC Toggle cover
100-125 V AC 110-130 V AC Sealing accessories
200-240 V AC 380-415 V AC DIN rail adapter

Battery module 3P 60 mm busbar adapter
Connection Plug-in / withdrawable configuration accessories

Rear-connection 
kit

Short Long Auxiliary connections 1 automatic connector fixed part with 9 wires (for base)
Mixed 1 automatic connector moving part with 9 wires (for circuit breaker)

NSX100/250 
connectors

Snap-on 1.5v to 95v (< 160 A)  1 sup. for 3 auto. conn. moving parts 1 sup. for 2 auto. conn.
Snap-on 25v to 95v (< 250 A)  9-wire manual auxiliary connector (fixed + moving)
Snap-on 120v to 185v (< 250 A)  Plug-in base   

accessories
Long insulated terminals Set of 2

Distribution 6 x 1.5v to 35v 2 IP4 shutters for base
Aluminium 2 cables 50v to 120v Chassis accessories Escutcheon collar Toggle Vigi

NSX400/630 
connectors

1 cable 35v to 300v Locking kit (keylock not included)
2 cables 35v to 240v 2 carriage switches (conn./disconnected position indication)

Right-angle terminal extensions Parts or plug-in  
Withdrawable kits

Plug-in base FC/RC 2P 3P 4P
Straight extensions NSX100/250 Set of two power connections Standard Vigi
Edgewise extensions 45° term. ext. Dbl.-L term. ext. Safety trip for advanced opening
Spreader NSX100/250 (one piece) (45 mm) For 3P/4P chassis Moving part

NSX400/630 (52.5 mm) (70 mm) Fixed part
Cu cable lugs NSX100/250 120v 150v 185v Adaptater for plug-in base (for terminal shield or interphase barriers)

NSX400/630 240v 300v Communication
Al cable lugs NSX100/250 150v 185v NSX Cord L = 0.35 m NSX Cord L = 1.3 m

NSX400/630 240v 300v NSX Cord U > 480 V AC L = 0.35 m NSX Cord L = 3 m
V mesrt Input for 
connector

For lugs NSX100/250 y 185v BSCM (NSX400/630)
For lugs NSX400/630 Communicating motor mechanism 220-240 V

Terminal shields NSX100/250 Long Switchboard front display module FDM121
NSX400/630 Long FDM mounting accessory
Long for 52.5 mm spreaders Modbus interface

Interphase barriers Set of  6 Stacking accessory
2 insulating scrn. NSX100/250 NSX400/630 70 pitch ULP line termination
Test tool RJ45 connectors   

female/female
Wire length RJ45 L = 0.3 m Wire length RJ45 L = 0.6 m

Pocket battery for Micrologic Wire length RJ45 L = 1 m Wire length RJ45 L = 2 m
Maintenance case Wire length RJ45 L = 3 m Wire length RJ45 L = 5 m
USB maintenance interface
Power supply 110-240 V AC
Spare Micrologic cord

313E.indb   13 09/04/2013   13:05:18

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 356 of 3354



D-14

Catalogue numbers  
and order forms

To indicate your choices, check the applicable square boxes  and enter the 
appropriate information in the rectangles .

Diagram for two Compact NS devices
Electrical interlocking with lockout after fault:
Permanent replacement source (with IVE unit) (no. 51201183)
With emergency off by MX (with IVE unit) (no. 51201184)
With emergency off by MN (with IVE unit) (no. 51201185)
Interlocking using connecting rods between two NS630b to NS1600 devices

Manually operated devices installed side-by-side:
For two fixed NS devices with extended rotary handles

Electrically operated devices installed one above the other:
Select a complete set including two adaptation fixtures and the connecting rods
Complete set for: 2 fixed NS devices

2 withdrawable NS devices
Interlocking using cables between two NS630b to NS1600 devices

Electrically operated devices installed one above the other or side-by-side:
Select a complete set including two adaptation fixtures and the cables
Complete set for: 2 fixed NS devices

2 withdrawable NS devices
1 fixed NS device + 1 withdrawable NS device

Electrical interlocking between two NS630b to NS1600 devices
1 IVE unit 48/415 V - 50/60 Hz and 440 V - 60 Hz
1 wiring kit for connection between 2 fixed / withdrawable devices to the IVE unit
Automatic-control option

Power supply 110 V - 50/60 Hz: ACP + BA controller
ACP + UA controller
ACP + UA150 controller

Power supply 220/240 V - 50/60 Hz: ACP + BA controller
ACP + UA controller
ACP + UA150 controller

Power supply 380/415 V - 50/60 Hz and 440 V - 60 Hz: ACP + BA controller
ACP + UA controller
ACP + UA150 controller

Source-changeover systems  
for 2 devices 
Compact NS630b to NS1600 / Circuit 
breakers and switch-disconnectors 

313E.indb   14 09/04/2013   13:05:19

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 357 of 3354



D-15

Catalogue numbers  
and order forms

Source-changeover systems  
for 2 devices
Compact NS630b to NS1600 / Circuit 
breakers and switch-disconnectors

(One sheet per device, make copies if necessary) Indication contacts
Name of customer: SD trip indication (maximum 1)
Address for delivery: 6 A-240 V AC Low level

SDE fault-trip indication (maximum 1) (SDE integrated in electrically operated devices)
Requested delivery date: 6 A-240 V AC Low level
Customer order no.: OF ON/OFF indication contacts (maximum 3)

6 A-240 V AC qty Low level qty 

To indicate your choices, check the applicable square boxes Carriage switches (possible combinations: 3 CE, 2 CD, 1 CT)
and enter the appropriate information in the rectangles CE - “connected” position 6 A-240 V AC qty Low level qty 

Device identification: CD - “disconnected” position 6 A-240 V AC qty Low level qty 

Q 1 - NORMAL SOURCE CT - “test” position 6 A-240 V AC qty Low level qty 

Q 2 - REPLACEMENT SOURCE Auxiliary terminals for chassis alone Jumpers (set of 10)
Circuit breaker or switch disconnector 3-wire terminal (30 parts) 6-wire terminal (10 parts)

Compact type NS630b to NS1600 Remote operation
Rating A Electrical operation Standard Communicating
Circuit breaker N, H, L Power supply AC DC V 
Switch-disconnector NA Voltage releases MX AC DC V 
Number of poles 3 or 4 MN AC DC V 
Device Fixed MN delay unit Adjustable Non-adjustable

Withdr. with chassis Rotary handles for fixed and withdrawable device
Withdr. without chassis Direct Black Red on yellow front
(moving part only) CNOMO conversion access.

Chassis alone without connections Extended Black Red on yellow front
Micrologic control unit Telescopic handle for withdrawable device

Basic protection 2.0 5.0 6.0 Indication auxiliary 6 A-240 V AC 2 early-make switches
A - ammeter 2.0 5.0 6.0 7.0 2 early-break switches
E - energy meter 2.0 5.0 6.0 Locking
P - power meter 5.0 6.0 7.0 Toggle (1 to 3 padlocks) Removable system Fixed system
AD - external power-supply module V Rotary handle using  

a keylock
OFF position ON and OFF positions

TCE - external sensor (CT) for neutral protection Ronis 1351B.500 Profalux KS5 B24 D4Z
Rectangular sensor 280 x 115 mm Keylock kit (without keylock)
TCW - external sensor for SGR protection For electrically operated 

devices
VBP - ON/OFF pushbutton locking

LR - long-time rating plug Standard 0.4 to 1 Ir OFF position locking:
Low setting 0.4 to 0.8 Ir VCPO - by padlocks 
High setting 0.8 to 1 Ir VSPO - by keylocks
LT OFF Keylock kit (w/o keylock) Profalux Ronis

Communication 1 keylock Profalux Ronis
Eco COM module Modbus Device Chassis 2 identical keylocks, 1 key Profalux Ronis
Front Display Module (FDM121) Mounting accessory Chassis locking in “disconnected” position:
Breaker ULP cord L = 0.35 m VSPD - by keylocks Keylock kit (w/o keylock) Profalux Ronis

L = 1.3 m Kirk Castell
L = 3 m 1 keylock Profalux Ronis

Connections 2 identical keylocks, 1 key Profalux Ronis
Horizontal rear connections Top Bottom 2 keylocks, different keys Profalux Ronis
Vertical rear connections Top Bottom Optional connected/disconnected/test position locking
Front connections Top Bottom VPEC - door interlock On right-hand side of chassis
4x240v bare cable connectors NS - FC fixed On left-hand side of chassis
+ shields VPOC - racking interlock
Long connection shields NS - FC fixed VDC - mismatch protection 
Vertical-connection adapters NS - FC fixed, withdr. Accessories
Cable-lug adapters NS - FC fixed, withdr. CDM - mechanical operation counter
Arc chute screen NS - FC fixed CDP - escutcheon
Interphase barriers NS - FC fixed, withdr. CP - transparent cover for escutcheon
Spreaders NS - FC fixed, withdr. OP - blanking plate for escutcheon
VO - safety shutters on chassis NS - FC fixed Mounting brackets for fixed NS For mounting on horizontal plane

Test kits                                                                     Mini test kit Portable test kit
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Catalogue numbers  
and order forms

To indicate your choices, check the applicable square boxes  and enter the 
appropriate information in the rectangles .

Diagram for 2 Masterpact NT/NW devices
Electrical interlocking with lockout after fault:
Permanent replacement source (with IVE unit) (no. 51201142)
With emergency off by MX (with IVE unit) (no. 51201143)
With emergency off by MN (with IVE unit) (no. 51201144)
Automatic control with lockout after fault:
Permanent replacement source (with IVE unit) (no. 51156904)
Engine generator set (with IVE unit) (no. 51156905)
BA/UA controller (with IVE unit) (no. 51156903)
Interlocking using connecting rods (NT/NW devices one above the other)

Select a complete set including two adaptation fixtures and the connecting rods
Complete set for: 2 drawout NT devices 2 fixed NT devices

2 drawout NW devices 2 fixed NW devices
1 fixed NT device + 1 fixed NW device
1 drawout NT device + 1 drawout NW device

Interlocking using cables (NT/NW devices one above the other or side-by-side)
Select two adaptation fixtures (one for each device) and a set of two cables
Adaptation fixture for:
(NT/NW fixed and drawout 
devices may be mixed)

1 fixed NT device qty   
1 drawout NT device qty   
1 fixed NW device qty   
1 drawout NW device qty   
1 set of 2 cables (for two devices)

Electrical interlocking 2 Masterpact NT/NW devices
1 IVE unit 48/415 V - 50/60 Hz and 440 V - 60 Hz
1 wiring kit for connection between 2 fixed / withdrawable devices to the IVE unit
Automatic-control option

Power supply 220/240 V - 50/60 Hz: ACP + BA controller
ACP + UA controller
ACP + UA150 controller

Power supply 380/415 V - 50/60 Hz and 440 V - 60 Hz: ACP + BA controller
ACP + UA controller
ACP + UA150 controller

Source-changeover systems  
for 2 devices
Masterpact NT or NW / Circuit breakers 
and switch-disconnectors 

313E.indb   16 09/04/2013   13:05:19

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 359 of 3354



D-17

Catalogue numbers  
and order forms

Source-changeover systems  
for 2 devices
Masterpact NT or NW / Circuit breakers 
and switch-disconnectors

(One sheet per device, make copies if necessary) Indication contacts
Name of customer: OF - ON/OFF indication contacts
Address for delivery: Standard 4 OF 6 A-240 V AC (10 A-240 V AC and low-level for NW)

Additional 1 block of 4 OF for NW max. 2 qty 
Requested delivery date: EF - combined “connected/closed” contacts 
Customer order no.: 1 EF 6 A-240 V AC for NW max. 8 qty 

1 EF low-level for NW max. 8 qty 
To indicate your choices, check the applicable square boxes SDE - “fault-trip” indication contact
and enter the appropriate information in the rectangles Standard 1 SDE 6 A-240 V AC
Device identification: Additional 1 SDE 6 A-240 V AC 1 SDE Low level
Q 1 - NORMAL SOURCE Programmable contacts 2 M2C contacts 6 M6C contacts
Q 2 - REPLACEMENT SOURCE Carriage switches 6 A-240 V AC Low level
Circuit breaker or switch disconnector CE - “connected” position max. 3 for NW / NT qty 

Masterpact type NT NW CD - “disconnected” position max. 3 for NW, 2 for NT qty 
Rating A CT - “test” position max. 3 for NW, 1 for NT qty 
Sensor rating A AC - NW actuator for 6 CE - 3 CD - 0 CT additional carriage switches qty 
Circuit breaker N1, H1, H2, H3, L1 Remote operation
Switch-disconnector NA, HA, HF, ES, HA10 (NW) Remote ON/OFF MCH - gear motor V 
Number of poles 3 or 4 XF - closing voltage release V 
Option: neutral on right side MX - opening voltage release V 
Device Fixed PF - “ready to close” contact Low level

Withdr. with chassis 6 A-240 V AC
Withdr. without chassis BPFE - electrical closing pushbutton
(moving part only) Res - electrical reset option V 

Chassis alone without connections RAR - automatic reset option

Micrologic control unit Remote tripping MN - undervoltage release V 
A - ammeter 2.0 5.0 6.0 7.0 R - delay unit (non-adjustable)
E - energy meter 2.0 5.0 6.0 Rr - adjustable delay unit
P - power meter 5.0 6.0 7.0 2nd MX - shunt release V 
H - harmonic meter 5.0 6.0 7.0 Locking
AD - external power-supply module V VBP - ON/OFF pushbutton locking (by transparent cover + padlocks)
TCE - external sensor (CT) for neutral protection OFF position locking:
Rectangular sensor for NT (280 x 115 mm) VCPO - by padlocks 
earth-leakage protection NW (470 x 160 mm) VSPO - by keylocks Keylock kit (w/o keylock) Profalux Ronis
LR - long-time rating plug Standard 0.4 to 1 Ir Kirk Castell

Low setting 0.4 to 0.8 Ir 1 keylock Profalux Ronis
High setting 0.8 to 1 Ir 2 identical keylocks, 1 key Profalux Ronis
LT OFF 2 keylocks, different keys (NW) Profalux Ronis

PTE - external voltage measurement input (required for reverse 
supply)

Chassis locking in “disconnected” position:
VSPD - by keylocks Keylock kit (w/o keylock) Profalux Ronis

BAT - battery module Kirk Castell
Communication 1 keylock Profalux Ronis

Eco COM module Modbus Device Chassis 2 identical keylocks, 1 key Profalux Ronis
Front Display Module (FDM121) Mounting accessory 2 keylocks, different keys Profalux Ronis
Breaker ULP cord L = 0.35 m Optional connected/disconnected/test position locking

L = 1.3 m VPEC - door interlock On right-hand side of chassis
L = 3 m On left-hand side of chassis

Connections VPOC - racking interlock
Horizontal Top Bottom IPA - cable-type door interlock  
Vertical Top Bottom IBPO - racking interlock between crank and OFF pushbutton for NW
Front Top Bottom DAE - automatic spring discharge before breaker removal for NW
Vertical-connection adapters NT - FC fixed, draw. VDC - mismatch protection device - chassis
Cable-lug adapters NT - FC fixed, draw. Accessories
Arc chute screen NT - FC fixed CDM - mechanical operation counter
Interphase barriers NT - NW fixed, draw. CB - auxiliary terminal shield for chassis
Spreaders NT fixed, drawout CDP - escutcheon
Disconnectable front NW fixed CP - transparent cover for escutcheon
connection adapter OP - blanking plate for escutcheon
Lugs for 240v or 300v cables NW fixed, drawout Brackets for mounting NW fixed On backplates
VO - safety shutters on chassis NT, NW X Test kits Mini test kit Portable test kit
VIVC - shutter position NW
indication and locking
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Catalogue numbers  
and order forms

To indicate your choices, check the applicable square boxes  and enter the 
appropriate information in the rectangles  .

Diagram for 3 Masterpact NW devices
2 “Normal” sources + 1 “Replacement” source:
Electrical interlocking without lockout after fault (no. 51156906)
Electrical interlocking with lockout after fault (no. 51156907)
2 “Normal” sources + 1 “Replacement” source with source selection:
Automatic control w/ engine generator set w/o lockout after fault (no. 51156908)
Automatic control w/ engine generator set w/ lockout after fault (no. 51156909)
3 sources, only 1 device ON:
Electrical interlocking without lockout after fault (no. 51156910)
Electrical interlocking with lockout after fault (no. 51156911)
2 “Normal” sources + 1 coupling:
Electrical interlocking without lockout after fault (no. 51156912)
Electrical interlocking with lockout after fault (no. 51156913)
Automatic control with lockout after fault: (no. 51156914)
Interlocking using cables (NW devices one above the other or side-by-side)

Select a complete set including three adaptation fixtures and the cables
1 complete set for: 3 sources / 1 device ON, fixed or drawout

2 sources + 1 coupling, fixed or drawout
2 sources + 1 replacement source, fixed or drawout

Source-changeover systems  
for 3 devices
Masterpact NW / Circuit breakers  
and switch-disconnectors
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Catalogue numbers  
and order forms

To indicate your choices, check the applicable square 
boxes  and enter the appropriate information in the 
rectangles .
(one sheet per device, make copies if necessary)

Indication contacts
OF - ON/OFF indication contacts
Standard 4 OF 6 A-240 V AC (10 A-240 V AC and low-level)
Additional 1 block of 4 OF max. 2 qty 

Device identification: EF - combined “connected/closed” contacts 
Q 1 - NORMAL SOURCE 1 EF 6 A-240 V AC  max. 8 qty 

Q 2 - REPLACEMENT SOURCE 1 EF low-level max. 8 qty 
Circuit breaker or switch-disconnector SDE - “fault-trip” indication contact

Masterpact type NW Standard 1 SDE 6 A-240 V AC
Rating A Additional 1 SDE 6 A-240 V AC 1 SDE Low level
Sensor rating A Programmable contacts 2 M2C contacts 6 M6C contacts
Circuit breaker N1, H1, H2, H3, L1 Carriage switches 6 A-240 V AC Low level
Switch-disconnector NA, HA, HF CE - “connected” position Max. 3 qty 
Number of poles 3 or 4 CD - “disconnected” position Max. 3 qty 
Option: neutral on right side CT - “test” position Max. 3 qty 
Device Fixed AC - NW actuator for 6 CE - 3 CD - 0 CT additional carriage switches qty 

Drawout with chassis Remote operation
Drawout without chassis
(moving part only)

Remote ON/OFF MCH - gear motor V 
XF - closing voltage release V 

Chassis alone without connections MX - opening voltage release V  
Micrologic control unit PF - “ready to close” contact Low level

A - ammeter 2.0 5.0 6.0 7.0 6 A-240 V AC
E - energy meter 2.0 5.0 6.0 BPFE - electrical closing pushbutton
P - power meter 5.0 6.0 7.0 Res - electrical reset option V  
H - harmonic meter 5.0 6.0 7.0 RAR - automatic reset option
AD - external power-supply module V Remote tripping MN - undervoltage release V  
TCE - external sensor (CT) for neutral protection R - delay unit (non-adjustable)
Rectangular sensor 
for earth-leakage protection

470 x 160 mm Rr - adjustable delay unit
2eme MX - shunt release V  

TCW - external sensor for SGR protection Locking
LR - long-time rating plug Standard 0.4 to 1 Ir VBP - ON/OFF pushbutton locking (by transparent cover + padlocks)

Low setting 0.4 to 0.8 Ir OFF position locking:
High setting 0.8 to 1 Ir VCPO - by padlocks 
LT OFF VSPO - by keylocks Keylock kit (w/o keylock) Profalux Ronis

PTE - external voltage measurement input (required for 
reverse supply)

Kirk Castell
1 keylock Profalux Ronis

BAT - battery module 2 identical keylocks, 1 key Profalux Ronis
Communication 2 keylocks, different keys (NW) Profalux Ronis

Eco COM module Modbus Device Chassis Chassis locking in “disconnected” position:
Front Display Module (FDM121) Mounting accessory VSPD - by keylocks Keylock kit (w/o keylock) Profalux Ronis
Breaker ULP cord L = 0.35 m Kirk Castell

L = 1.3 m 1 keylock Profalux Ronis
L = 3 m 2 identical keylocks, 1 key Profalux Ronis

Connections 2 keylocks, different keys Profalux Ronis
Horizontal Top Bottom Optional connected/disconnected/test position locking
Vertical Top Bottom VPEC - door interlock On right-hand side of chassis
Front Top Bottom On left-hand side of chassis
Interphase barriers Fixed, drawout VPOC - racking interlock
Disconnectable front 
connection adapter

Fixed IPA - cable-type door interlock  
IBPO - racking interlock between crank and OFF pushbutton for NW

VO - safety shutters on chassis X DAE - automatic spring discharge before breaker removal for NW
VIVC - shutter position indication and locking VDC - mismatch protection 

Accessories
CDM - mechanical operation counter
CB - auxiliary terminal shield for chassis
CDP - escutcheon
CP - transparent cover for escutcheon
OP - blanking plate for escutcheon
Brackets for mounting NW fixed On backplates
Test kits Mini test kit Portable test kit

Source-changeover systems  
for 3 devices
Masterpact NW / Circuit breakers  
and switch-disconnectors
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User manual
04/2011

Micrologic
Control units
2.0 A, 5.0 A, 6.0 A, 7.0 A
2.0 E, 5.0 E, 6.0 E

Low voltage electrical distribution

Discover the

new  Micrologic E 

control unit!
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Discover the new 
Micrologic E control unit
The most affordable way to put
energy metering where you need it

www.schneider-electric.com/micrologic-e
* As part of a complete Active Energy Management programme

Distributed energy metering is a critical fi rst 
step to reducing energy consumption. It will 
help you understand exactly where, when, 
and how much energy you are consuming 
throughout your facilities so you can discover 
opportunities to improve your effi ciency.

The new Micrologic E control unit for 
Compact NS and Masterpact NT/NW circuit 
breakers affordably combines protection, 
metering, and communications in a way that is 
smart, safe, and simple.

This will be an important fi rst step toward 
a complete Active Energy Management 
programme that can often achieve up to 30 % 
in energy savings.
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 32  32

Discovering your  
control unit

All Compact NS800-3200, Masterpact NT and 
Masterpact NW circuit breakers are equipped with a 
Micrologic control unit that can be changed on site.
The control units are designed to protect power circuits 
and connected loads.

Model designations

Micrologic 2.0 A and 2.0 E: basic protection
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Micrologic 5.0 A and 5.0 E: selective protection
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Micrologic 5.0 A Micrologic 5.0 E

Micrologic 6.0 A and 6.0 E: selective + ground-fault 
protection
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32 Micrologic 6.0 E
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Micrologic 6.0 A Micrologic 6.0 E

Micrologic 7.0 A: selective + earth-leakage 
protection
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Micrologic 2.0 E

Y
X

Z
X: type of protection

2 for basic protection
5 for selective protection
6 for selective + ground-fault protection
7 for selective + earth-leakage protection. 

Y: version number
identification of the control-unit generation.
"0" signifies the first generation.

Z: type of measurement
A for "ammeter" 
E for "energy meter" 
P for "power meter"
H for "harmonic meter"
no indication: no measurements

Note: In this document, A/E signifies A or E when 
characteristics are common to both Micrologic A and 
Micrologic E control units.

b
b
b
b

b
b
b
b
b
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PresentationDiscovering your  
control unit
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1 top fastener
2 bottom fastener
3 protective cover
4 cover opening point 
5 lead-seal fixture for protective cover
6 long-time rating plug
7 screw for long-time rating plug
8 connection with circuit breaker
9 infrared link with communication interfaces
10 terminal block for external connections
11 battery compartment
12 digital display
13 three-phase bargraph and ammeter
Adjustment dials
14 long-time current setting Ir
15 long-time tripping delay tr
16 short-time pickup Isd
17 short-time tripping delay tsd
18 instantaneous pick-up Isd
19 instantaneous pick-up Ii
20 ground-fault pick-up Ig
21 ground-fault tripping delay tg
22 earth-leakage pick-up I∆n
23 earth-leakage tripping delay ∆t
Indications
24 LED indicating long-time tripping
25 LED indicating short-time tripping
26 LED indicating ground-fault  
 or earth-leakage tripping
27 LED indicating auto-protection tripping
28 LED indicating an overload
Navigation
29 menu selection button
30 menu scroll button
31  "Quick View" navigation button  

(Micrologic E only)
32 fault-trip reset and battery test button
Test
33 test button for ground-fault and earth-leakage
 protection
34 test connector
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Setting procedure  
Using the portable test kit

Setting procedure
�. Open the protective cover.
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39

D
B

��
26

34
0

3. If no information is displayed, see "Micrologic digital 
display" in the technical appendix. If no further action is 
taken, the display returns to the main menu for current 
measurements after a few seconds.

4. Close the protective cover and, if necessary, install a 
lead seal to protect the settings.
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Using the portable test kit
To test the control unit, connect the portable test kit to the test connector.
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See portable test kit user manual.

2. Select the desired 
setting.
The set value is 
automatically displayed 
on the digital screen in 
absolute value with the 
relevant units.

Current in amperes  
(A and kA);

Tripping delays in 
seconds.

b

b

Protection settings
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Protection settings Setting the Micrologic 2.0 A/E 
control unit

See pages �0 to �2 for information on the available 
settings.

The rating of the circuit breaker in this example is 2000 A.
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Protection settings Setting the Micrologic 5.0 A/E 
control unit

See pages �0 to �2 for information on the available 
settings.

The rating of the circuit breaker in this example is 2000 A.
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Set the tripping delays
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Protection settings Setting the Micrologic 6.0 A/E 
control unit

See pages �0 to �3 for information on the available 
settings.
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Set the tripping delays
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Protection settings Setting the Micrologic 7.0 A 
control unit

See pages �0 to �3 for information on the available 
settings.

The rating of the circuit breaker in this example is 2000 A.
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Set the tripping delays
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Protection settings Selecting the type  
of neutral protection

On four-pole circuit breakers, it is possible to select the type of neutral protection for 
the fourth pole:

neutral unprotected (4P 3D)
neutral protection at 0.5 In (3D + N/2)
neutral protection at In (4P 4D).

b
b
b

D
B

�2
63

72

4P 3D

3D+N/2
4P 4D
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Discovering the functions

Protection settings
You can set the tripping curve of your control unit to match the needs of your 
installation using the parameters presented below.

Long-time protection
The long-time protection function protects cables (phases and neutral) against 
overloads. This function is based on true rms measurements.
 
Thermal memory
The thermal memory continuously accounts for the amount of heat in the cables, 
both before and after tripping, whatever the value of the current (presence of an 
overload or not). The thermal memory optimises the long-time protection function of 
the circuit breaker by taking into account the temperature rise in the cables. The 
thermal memory assumes a cable cooling time of approximately �5 minutes.

Long-time current setting Ir and standard tripping delay tr 

D
B

��
94

27

Current protection
Micrologic A and Micrologic E

Micrologic 2.0 A/E 

�. current setting Ir (long time)
2. tripping delay tr (long time) for 6 x Ir
3. pick-up Isd (instantaneous)

* In: circuit breaker rating

The accuracy of the Ir setting may be enhanced by using a different long-time rating 
plug.
See "Changing the long-time rating plug" in the technical appendix.

0 Ir Isd I

t
1

2

3
D

B
��

94
28

Micrologic 5.0 A/E,  
6.0 A/E, 7.0 A 

1

2

3
4

5

0 Ir Isd I

t

Ii

I2t off

I2t on D
B

��
94

29

D
B

��
94

30

Micrologic 6.0 A/E Micrologic 7.0 A

�. current setting Ir  
(long time)
2. tripping delay tr  
(long time) for 6 x Ir
3. pick-up Isd (short time)
4. tripping delay tsd  
(short time)
5. pick-up Ii 
(instantaneous)

�. pick-up Ig (ground 
fault)
2. tripping delay tg  
(ground fault)

�. pick-up I∆n  
(earth leakage)
2. tripping delay ∆t  
(earth leakage)

0 I

t

1

2

I2t off

I2t on

Ig 0 I

t

I∆n

1

2

Micrologic control unit Accuracy 2.0 A/E, 5.0 A/E, 6.0 A/E and 7.0 A
Current setting 
tripping between 
�.05 and �.20 x Ir

Ir = In (*) x … 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 �
other ranges or disable by changing rating plug

Time delay (s) tr at �.5 x Ir 0 to - 30 % �2.5 25 50 �00 200 300 400 500 600
tr at 6 x Ir 0 to - 20 % 0.5 � 2 4 8 �2 �6 20 24
tr at 7.2 x Ir 0 to - 20 % 0.34 0.69 �.38 2.7 5.5 8.3 �� �3.8 �6.6
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Short-time protection
The short-time protection function protects the distribution system against 

impedant short-circuits.
The short-time tripping delay can be used to ensure discrimination with a 

downstream circuit breaker.
This function carries out true rms measurements.
The I2t ON and I2t OFF options enhance discrimination with downstream 

protection devices.
Use of I2t curves with short-time protection:
I2t OFF selected: the protection function implements a constant time curve;
I2t ON selected: the protection function implements an I2t inverse-time  

curve up to �0 Ir. Above �0 Ir, the time curve is constant.
Zone selective interlocking (ZSI).

The short-time and ground-fault protection functions enable time discrimination  
by delaying the upstream devices to provide the downstream devices the time 
required to clear the fault. Zone selective interlocking can be used to obtain total 
discrimination between circuit breakers using external wiring.

Short-time pick-up Isd and tripping delay tsd

b

b

b
b

b
v
v

b

Instantaneous protection
The instantaneous-protection function protects the distribution system against 

solid short-circuits. Contrary to the short-time protection function, the tripping delay 
for instantaneous protection is not adjustable.  
The tripping order is sent to the circuit breaker as soon as current exceeds the set 
value, with a fixed time delay of 20 milliseconds.

This function carries out true rms measurements.

Instantaneous pick-up Isd 

b

b

Instantaneous pick-up Ii

* In: circuit-breaker rating

For the characteristics and external wiring of the zone 
selective interlocking function, see "Zone selective 
interlocking" in the technical appendix. 

The portable test kit can be used to test the wiring 
between circuit breakers for the zone selective 
interlocking function.

Discovering the functions Current protection
Micrologic A and Micrologic E

Micrologic control unit 2.0 A/E, 5.0 A/E, 6.0 A/E and 7.0 A
Pick-up Isd = Ir x … accuracy ± �0 % �.5 2 2.5 3 4 5 6 8 �0
Time delay (ms) settings I2t OFF 0 0.� 0.2 0.3 0.4
at �0 Ir I2t ON 0.� 0.2 0.3 0.4
I2t ON or tsd (max resettable time) 20 80 �40 230 350
I2t OFF tsd (max break time) 80 �40 200 320 500

Micrologic control unit 2.0 A/E
Pick-up  Isd = Ir x … accuracy  ± �0 % �.5 2 2.5 3 4 5 6 8 �0

Micrologic control unit 5.0 A/E, 6.0 A/E and 7.0 A
Pick-up  li = In (*) x … accuracy  ± �0 % 2 3 4 6 8 �0 �2 �5 OFF
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Discovering the functions Current protection
Micrologic A and Micrologic E

Protection of the neutral conductor on four-pole  
circuit breakers 
Protection of the neutral conductor depends on the distribution system.  
There are three possibilities.

Neutral protection for three-pole devices
Neutral protection is not available on three-pole devices.

Type of neutral Description
Neutral unprotected The distribution system does not require protection

of the neutral conductor.
Half neutral protection
(at 0.5 In)

The cross-sectional area of the neutral conductor is half that of the 
phase conductors.

The long-time current setting Ir for the neutral is equal to half the 
setting value.

The short-time pick-up Isd for the neutral is equal to half the setting 
value.

The instantaneous pick-up Isd (Micrologic 2.0 A/E) for the neutral is 
equal to half the setting value.

The instantaneous pick-up Ii (Micrologic 5.0 A/E / 6.0 A/E / 7.0 A) for 
the neutral is equal to the setting value.

b

b

b

b

Full neutral protection
(at In)

The cross-sectional area of the neutral conductor is equal to that of the 
phase conductors.

The long-time current setting Ir for the neutral is equal to the setting 
value.

The short-time pick-up Isd for the neutral is equal to the setting 
value.

The instantaneous pick-ups Isd and Ii for the neutral are equal to the 
setting value.

b

b

b
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Current protection
Micrologic 6.0 A/E, 7.0 A

Earth-leakage protection on Micrologic 7.0 A
The earth-leakage protection function primarily protects people against indirect 

contact because an earth-leakage current can provoke an increase in the potential of 
the exposed conductive parts. The earth-leakage pick-up value I∆n is displayed 
directly in amperes and the tripping delay follows a constant-time curve.

An external rectangular sensor is required for this function.
This function is inoperative if the long-time rating plug is not installed.
q protected against nuisance tripping.
kDC-component withstand class A up to �0 A.

 
Pick-up value I∆n and tripping delay ∆t

b

b
b
b
b

Micrologic control unit 7.0 A
Pick-up I∆n accuracy 0 to - 20 % 0.5 � 2 3 5 7 �0 20 30
Time delay (ms) settings

∆t (max resettable time) 60 �40 230 350 800
∆t (max break time) �40 200 320 500 �000

Discovering the functions

Type Description
Residual The function determines the zero-phase sequence current, i.e. 

the vector sum of the phase and neutral currents.
It detects faults downstream of the circuit breaker.

b

b
Source Ground Return Using a special external sensor, this function directly measures 

the fault current returning to the transformer via the earth cable.
It detects faults both upstream and downstream of  

the circuit breaker.
The maximum distance between the sensor  and  

the circuit breaker is �0 m.

b

b

b

Ground-fault and neutral protection are independent and can therefore be 
combined.

Ground-fault pick-up Ig and tripping delay tg
The pick-up and tripping-delay values can be set independently and are identical for 
both the residual and "source ground return" ground-fault protection functions.

b

Micrologic control unit 6.0 A/E
Pick-up Ig = In (*) x … accuracy ± �0 % A B C D E F G H I

In y 400 A 0.3 0.3 0.4 0.5 0.6 0.7 0.8 0.9 �
400 A < In y �200 A 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 �
In > �200 A 500 A 640 A 720 A 800 A 880 A 960 A �040 A ��20 A �200 A

Time delay (ms) settings I2t OFF 0 0.� 0.2 0.3 0.4
at �0 In (*) I2t ON 0.� 0.2 0.3 0.4
I2t ON or tg (max resettable time) 20 80 �40 230 350
I2t OFF tg (max break time) 80 �40 200 320 500

* In: circuit-breaker rating

Ground-fault protection on Micrologic 6.0 A/E
A ground fault in the protection conductors can provoke local temperature rise at 

the site of the fault or in the conductors.  
The purpose of the ground-fault protection function is to eliminate this type of fault.

There are two types of ground-fault protection.

b

b
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All Micrologic A and Micrologic E control units are 
equipped with overload and fault indication LEDs.

Overload LED

D
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instantaneous

40

%
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This LED signals that the long-time current setting Ir has been overrun.

Fault indications
Important
The battery maintains the fault indications. If there are no indications, check the 
battery.

D
B

�2
63

44

Micrologic 6.0 E Signals tripping due to overrun of the long-time current 
setting Ir.

D
B

�2
63

45

Micrologic 6.0 E Signals tripping due to overrun of the short-time pick-
up Isd or instantaneous pick-up Isd or Ii.

D
B

�2
63

46

Micrologic 6.0 E Signals tripping due to overrun of the ground-fault pick-
up Ig or earth-leakage pick-up I∆n.

D
B

�2
63

47

Micrologic 6.0 E Signals tripping due to the auto-protection function of 
the control unit.

The auto-protection function (excessive temperature 
or short-circuit higher than circuit-breaker capacity) 
opens the circuit breaker and turns on the Ap LED.

Important
If the circuit breaker remains closed and the Ap LED 
remains on, contact the Schneider Electric after-sales 
support department.

Discovering the functions Overload and fault indications
Micrologic A and Micrologic E
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Measurements
Micrologic A and Micrologic E

Discovering the functions

Measurement and display possibilities 
Micrologic A measures instantaneous currents and stores the maximum values in 

maximeters. 
In addition to the values measured by Micrologic A, Micrologic E measures 

voltage, power and energy.

Micrologic A and Micrologic E measurements can be displayed on:
the digital screen of the control unit (see page 24 for Micrologic A and page 25 for 

Micrologic E)
an optional FDM�2� Front Display Module (see page 4�)
a PC via the Modbus communication (COM) option (see page 38).

In addition, a bargraph on the front of the control unit continuously displays the 
currents measured on phases �, 2 and 3 as a percentage of the long-time current 
setting Ir.

D
B

�2
63

69

40

%

%

100
1.125 x Ir
1 x Ir
0.8 x Ir
0.6 x Ir
0.4 x Ir

The following table indicates Micrologic A and Micrologic E measurement and 
display possibilities.

Measurements Micrologic Displayed on …
A E Micrologic FDM121 COM

Instantaneous currents I�, I2, 
I3, IN, Ig (IDN) (1)

b b b b b

Current maximeters  
I�max, I2max, I3max, INmax, 
Igmax, (IDNmax) (1)

b b b b b

Demand current I�, I2, I3, IN  (1) b b b b

Demand current maximeters 
(peak demand) I� max, I2 max, 
I3 max, IN max (1)

b b b

Phase-to-phase voltages  
V�2, V23, V3� (3-wire and  
4-wire systems)

b b b b

Phase-to-neutral voltages  
V�N, V2N, V3N (4-wire 
systems) (2)

b b b b

Average voltage Vavg b b b

Voltage unbalance Vunbal b b b

Instantaneous powers P, Q, S b b b b

Power maximeters
Pmax, Qmax, Smax

b b b

Demand active power P  b b b b

Demand apparent power S b b b

Demand power maximeter 
(peak demand) Pmax

b b b

Instantaneous power factor PF b b b b

Active energy Ep b b b b

Reactive and apparent energy 
Eq, Es

b b b

(1) The display of the Neutral current (IN) is available with Micrologic E when the parameter "type 
of network" has been set to 4 Wire 4ct (44). See page 32.
(2) Important: for 3-pole circuit breakers used on 4-wire systems (3ph + N), terminal VN on the 
Micrologic control unit must always be connected to the neutral. If this is not done, the phase-to-
neutral voltage measurements can be erroneous.

Note: If no information is displayed on the screen, see: "Micrologic digital display" in the 
technical appendix.

b

b

b

b
b
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Measurement definitions

Measurements Definition
Instantaneous current The rms value of the instantaneous time current.
Neutral current Available with a 4-pole breaker
Current maximeter Maximum value of the instantaneous time current 

(refreshed every 500 ms) since Micrologic installation 
or last reset.

Demand current (1) Mean of all instantaneous time current values over a 
given user-adjustable time interval (e.g. �0 min). 

Voltage The rms value of the voltage.
Average voltage Average of the 3 phase-to-phase voltages V�2, V23 

and V3�: 
V avg = V�2 + V23 + V3�

3

Voltage unbalance Voltage unbalance on the most unbalanced phase, 
displayed as a percentage of Vavg.

D
B

��
99

98

0 

U

V12 V23 V31 

V avg
E ma x 

Micrologic E measures the maximum difference 
between the instantaneous time voltage of each 
phase and Vavg, and calculates the voltage 
unbalance:

V unbal = 
E max  
V avg

Instantaneous power P: total active power
Q: total reactive power
S: total apparent power
P, Q and S are rms instantaneous values.

Power maximeter Maximum value of the instantaneous time power 
(refreshed every � s) since Micrologic installation  
or last reset.

Demand power (1) Mean of all instantaneous time power values over a 
given user-adjustable time interval (e.g. �0 min).

Instantaneous power 
factor PF 

 PF = P / S

Total energy Ep: total active energy
Eq: total reactive energy
Es: total apparent energy

(1) For details on how demand is calculated, see "Calculating demand values" in the technical 
appendix page 52.

Measurements
Micrologic A and Micrologic E

Discovering the functions
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Trip history and pre-alarms
Micrologic E

Discovering the functions

Trip history
The trip history displays the list of the last �0 trips.
For each trip, the following indications are recorded and displayed:

the tripping cause: Ir, Isd, Ii, Ig or Auto-protection (Ap) trips
 the date and time of the trip (requires communication option) in order  
to set Date and Time.

List of trip causes:
overloads (Ir)
short-circuits (Isd or Ii)
ground faults (Ig)
auto-protection (Ap).

The trip history display is presented on page 28.

Pre-alarms
Definition
Micrologic E control units can be set to deliver pre-alarms via their optional M2C 
contacts (see page 38). These pre-alarms can be used to warn operators that the 
current is approaching a trip threshold. In this way, remedial measures (e.g. load-
shedding, maintenance, etc.) can be taken before the circuit breaker trips, avoiding 
unnecessary shutdowns.

Two types of pre-alarms are available, depending on the control unit.
Long-time protection pre-alarm: all Micrologic E control units can be set to deliver 

a pre-alarm via one of their two outputs when the current reaches 90 % of the long-
time protection current setting Ir.

Ground-fault protection pre-alarm: Micrologic 6.0 E control units can also be set to 
deliver a pre-alarm via one of their two outputs when the current reaches 90 % of the 
ground-fault protection pickup Ig. Both Ir and Ig pre-alarms can be implemented if 
neither of the two outputs are required for other functions.

See page 32 for general information on output settings (M2C contacts) or page 35 
for an example of how to set an output to implement these or other functions.

Operation
The Ir and Ig pre-alarms are delivered via the non-latching outputs (M2C contacts) of 
Micrologic E control units.

Pickup (pre-alarm activation): when the current exceeds the pickup threshold 
(equal to 90 % of the Ir current setting or Ig pickup), the output state changes  
from 0 to � after a time delay of � second.

Dropout (pre-alarm deactivation): when the current falls below the dropout 
threshold (equal to 85 % of the Ir current setting or Ig pickup), the output state returns 
to 0 after a non-adjustable time delay of � second and the pre-alarm is automatically 
deactivated. 

Pickup (pre-alarm activation) Dropout (pre-alarm deactivation)
Threshold Time delay Threshold Time delay

Ir pre-alarm 90 % of Ir � s 85 % of Ir � s
Ig pre-alarm 90 % of Ig � s 85 % of Ig � s

D
B

�2
78

75

1 s1 s

Pickup threshold

% of Ir or Ig

90 %

85 % Dropout threshold

Pre-alarm

b
b

b
b
b
b

b

b

b

b

Micrologic E control units let you access information 
that can be used to analyse or avoid circuit breaker 
tripping, thereby increasing the overall availability of 
your installation. Available information includes the trip 
history and tripping pre-alarms.
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HMI display modesUsing the HMI

Definitions
Micrologic A has a single display mode: Tree Navigation mode.
Micrologic E has two display modes: Tree Navigation and Quick View modes.

Tree Navigation mode
Tree Navigation is a manual scroll mode using the menu  and  buttons on a 

Micrologic A or E control unit. 
All information can also be viewed on an optional FDM�2� Front Display Module 

or on a PC using the communication option (see table page 38). 
Two navigation trees are provided for each Micrologic control unit:
a Display tree to view the main values and settings of the control unit
a Setting tree to modify the settings.

You can enter the Setting tree from any screen of the Display tree by pressing the  
menu  and  buttons simultaneously.

Each tree is divided up into several branches (see opposite page). Use the menu  
button to scroll through the different branches of a tree. When on the last branch, 
pressing the menu  button returns you to the instantaneous I� current screen of the 
Display tree.

Each branch provides access to values or settings that depend on the type of 
Micrologic control unit, for example:

measurements (instantaneous current, demand current, maximum instantaneous, 
current, voltage, power, energy, etc.)

trip history
protection setting display
settings (for modification of communication, measurement or output parameters).
Use the  button to scroll through the different screens of a given branch. Press 

the menu  button at any time to proceed to the next branch.

All the screens of the Micrologic A navigation trees are detailed on page 24.
All the screens of the Micrologic E navigation trees are detailed on page 25.

Quick View mode
Micrologic E also offers a Quick View display mode.
This mode can be used to let the display automatically scroll through up to �0 

screens.
An override function is available to allow manual scrolling.
Quick View is the factory-set display mode for Micrologic E. You can easily switch 

between Quick View and Tree Navigation modes by briefly pressing the  
 button.

You can modify the Quick View screens defined in the default configuration and 
the screen display time.

b
b

b

b

b
v
v

b

b

v

v
v
v

b

b
b

b
b

b
b

b
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Micrologic A display tree Micrologic E display tree
Instantaneous current Instantaneous and demand current

menu
A A

menu
A A

Max. of instantaneous current Max. of instantaneous current

menu
AMax  AMax

menu
AMax

  
 AMax

Voltage

menu
V

 
V

Power

menu
MW

   
MW

Active energy

menu
MWh MWh

Trip history

menu
  

Protection setting display Protection setting display

menu A

   

k  A
menu A

  
k  A

Micrologic A setting tree Micrologic E setting tree
Communication settings Communication settings

menu menu
W

Measurement settings

menu Min MW Min MWhA
s

Output settings (with optional M2C contacts)

menu
 AMax

Software version

menu

HMI display modesUsing the HMI

You can enter the Setting tree from any screen of the Display 

tree by pressing the menu  and   buttons simultaneously.

Micrologic 5.0 A

40

100%

%

menu

Micrologic 5.0 A

40

100%

%

menu

Tree Navigation

Micrologic 5.0 E

40

100%

%

menu

menu

6308
A

7727
A

4632
A

266
V

270
V

285
V

V

V

V

MW

MWh

6 233
MWh

Current
Current

Ph-Ph
voltage for
3W systems

Ph-N
voltage for
4W systems

Power

Energy

Energy

Current

D
B

�2
64

50Micrologic A Micrologic E

ppp ppp

ppp ppp

ppp ppp

ppp ppp

ppp ppp

ppp ppp

ppp ppp

ppp ppp

ppp ppp

ppp ppp

ppp ppp

ppp ppp

Quick View

ppp ppp

ppp ppp
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The screens automatically scroll in a circular manner so that the operator can view 
all the main electrical measurements one after another.
The current bargraph and overload LED remain visible at all times in Quick View 
mode.

Quick View screen descriptions
Quick View can be used to display the screens defined in:

the factory configuration
a custom configuration.

Screens defined in the factory configuration
Micrologic E control units come with a factory Quick View configuration including the 
following 9 screens, scrolled in the indicated order:
1. Current of phase �/A
2. Current of phase 2/B
3. Current of phase 3/C
4. Voltage: phase-to-neutral (V�N) or phase-to-phase (V�2)
5. Voltage: phase-to-neutral (V2N) or phase-to-phase (V23)
6. Voltage: phase-to-neutral (V3N) or phase-to-phase (V3�)
7. Total active power
8. Active energy: whole number part (up to 6 digits) in MWh
9. Active energy: last digit of whole number part plus 3 digits of decimal part

Each screen is displayed for 2 s before being replaced by the next in the list. 
This duration can be adjusted from � s to 9 s in � s steps (see  "Measurement 
settings - Quick View display duration" on page 30).

D
B

�2
65

20

A

A

A

V

V

V

MW

V

V

V

MW�

 7 - Power

8 - Energy

9 - Energy

1 - Current
(ph 1/A)

2 - Current
(ph 2/B) 3 - Current

(ph 3/C)

4 - Voltage
4W (V1N)

4 - Voltage
3W (V12)

5 - Voltage
4W (V2N)

5 - Voltage
3W (V13)

6 - Voltage
4W (V3N)

6 - Voltage
3W (V23)

b
b

Quick View mode (Micrologic E)
Presentation

Using the HMI

Quick View allows the operator to quickly view the most 
important electrical measurements (currents, voltages, 
active power, energy) without having to touch the 
control unit keypad.
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Quick View mode (Micrologic E)
Use

Using the HMI

Activating / Deactivating Quick View
When energised for the first time, Micrologic E automatically activates Quick View 

and scrolls through the factory-configured screens.
Press the   

 button briefly (<� s) to activate the classical tree navigation mode. 
Press again briefly (<� s) to return to Quick View mode.

In both Tree Navigation and Quick View modes, the first screen displayed is 
screen �. It shows the instantaneous current of the most heavily loaded phase. In 
this example, screen � displays I�. 

D
B

�2
65

2�

 Screen 1

A

A

A

V

V

V

V

V

V

MWh

MW

Micrologic E
Instantaneous and demand current

menu
A A

Max. of instantaneous current

menu
AMax

  
 AMax

Voltage

menu
V

 
V

Power

menu
MW

   
MW

Active energy

ppp ppp

ppp ppp

ppp ppp

ppp ppp

Screen 1

Current
Current

Ph-Ph
voltage for
3W systems

Ph-N
voltage for
4W systems

Power

Energy

Energy

Current

Manual control of Quick View scrolling
Automatic scrolling of Quick View screens can be stopped, for example to display a 
screen for more than 2 seconds in order note measurements.

D
B

�2
64

73 Press briefly
(< � s)

Stops scrolling and displays the 
present screen for 20 s if no 
other action is taken.

It is then possible to manually scroll through each Quick View screen one after the 
other.

D
B

�2
64

73 Press briefly
(< � s)

Displays the next screen for 20 s 
if no other action is taken.

Returning to automatic scrolling
After a period of 20 s with no action, automatic scrolling is automatically reactivated.

Events causing the interruption of automatic 
scrolling
Automatic scrolling of Quick View screens is also interrupted by the following events:

tripping (interrupted until the trip is reset by pressing the 
 
button)

change in a protection setting
battery test (while the test button is pressed).

b

b

b

b
b
b
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Quick View mode (Micrologic E)
Customisation

Using the HMI

Custom Quick View configuration
The Quick View factory configuration includes the 9 screens presented on the 

page 20.
It is possible to change some or all of the screens of the factory configuration.
Quick View can scroll through up to �0 screens.
If all Quick View screens are removed, pressing the   

 button briefly will have 
no effect. The display remains in Tree Navigation mode.

Removing a screen 
To remove a screen from Quick View:

make sure you are in manual control of the quick view mode, and if necessary, 
press the   

 button briefly  (< � s) to activate automatic scrolling and then press 
the  button briefly (<�s) to activate the manual control of the quick view mode

when the screen to be removed appears, press and hold the   
 button (> 4 s) 

when the message "OK dEL" is displayed,  the screen has been removed.
Example: Removing the screen Current of phase 2/B

b

b
b

b

b

b
b

Adding a screen
To add a screen (selected from the navigation tree):

access Tree Navigation mode by briefly pressing the   
 button (< � s)

in this mode, display the screen you want to add using the  menu   and     buttons, 
as described in "Tree Navigation" on page 23.

when the selected screen is displayed, press and hold the   
 button (> 4 s)

when the message "OK Add" is displayed,  the screen has been added to the 
Quick View configuration. It will be placed in the last Quick View position.

b

b

b
b

if you try to add a screen to an existing configuration that already has �0 screens, 
the message "QV full" will be displayed.
b

AA

3021302
A

315031
A

700
V

680
V

69069
V

��

�� ���

A

A

V

V

V

MWh

MW

Then press 
briefly ( > 4 s) 

until the message 

Display the screen 
to be deleted.

is displayed.

menu

MW kVAr kVA kW

MW

kVA

MW

kVAr

Then press and hold (> 4 s)

until the message

Display the screen 
to be added.

is displayed.
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Tree Navigation mode
Presentation

Using the HMI

Tree Navigation
The classical navigation trees presented in the  "HMI introduction" on page �9 

provide access to all the screens of Micrologic A or Micrologic E control units.
The different screens are accessible using the menu   and    buttons and are 

organised in branches corresponding to a given type of information.

The following branches are available, in the indicated order, depending on the type 
of Micrologic control unit:
Branch (type of information) Micrologic A Micrologic E
Display tree

Instantaneous current b

Instantaneous and demand current b

Maximeters for instantaneous current b b

Voltage b

Power (total of 3 phases) b

Active energy (total of 3 phases) b

Trip history (last �0) b

Protection setting display b b

Setting tree
Communication settings b b

Measurement settings b

Output settings (with optional M2C contacts) b

Software version b

Navigating with the keypad buttons
Press briefly
(< 1 s)
(symbol: a white hand)

Press and hold
(> 4 s)
(symbol: a grey hand)

Screen information
The positions of the downward arrows (one, two or three arrows) under the 
information displayed on the screen indicate the phases concerned, as shown for 
example in the screens below.

D
B

�2
64

75

100%

A D
B

�2
64

76

100%

A D
B

�2
64

77

100%

V D
B

�2
64

78

100%

V D
B

�2
64

79

100%

MW

6 A current in the neutral 
(arrow above the N).

360 A current in phase 
�/A (arrow above �/A).

380 V phase-to-phase 
voltage between phases 
�/A and 2/B (arrows 
above �/A and 2/B).

220V phase-to-neutral 
voltage between phase 
2/B and neutral (arrows 
above N and 2/B).

2.556 MW total active 
power of the 3 phases 
(arrows above the 3 
phases).

Default screen
If no particular action is taken, the system displays the 
instantaneous current of the most heavily loaded 
phase.

Example: Phase � is the most heavily loaded.

D
B

�2
64

92

100%

A

b

b
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Tree Navigation mode
Micrologic A menu display

Using the HMI

The figures below show all the screens of the 2 Micrologic A navigation trees with 
all details concerning screen content and navigation between the various branches 
and screens of the trees.

Display tree branches Screens
Default display
(instantaneous current of the most heavily 
 loaded phase)

A

Instantaneous currents  I� I2 I3 IN Ig (Micrologic 6.0 A)
     IDn (Micrologic 7.0 A)

A A AA  A

menu

Instantaneous current maximeters
To reset current maximeters, see page 27.

 I� I2 I3 IN Ig (Micrologic 6.0 A)
     IDn (Micrologic 7.0 A)

A A AAMax  A

menu

Max Max Max

Protection setting display
(See details on page 29) menu

A 

S

A

S

A

A A A

∆ S ∆ S

Setting tree branches Screens
Communication settings
(See details on page 30)

menu
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Tree Navigation mode
Micrologic E menu display

Using the HMI

The figures below show all the screens of the 2 Micrologic E navigation trees with all details 
concerning screen content and navigation between the various branches and screens of the trees.

Display tree branches Screens
Default display
(instantaneous current of the most heavily 
loaded phase)

A

Instantaneous  and demand currents  I� I2 I3 IN     Ig (Micrologic 6.0 E)

A A AA  A

menu

 I� I2 I3 IN

A AA  A

menu

Instantaneous current maximeters
To reset current maximeters, see page 27.

 I� I2 I3 IN     Ig (Micrologic 6.0 E)

A A AAMax  A

menu

Max Max Max

Voltages (3-wire systems)  V�2 V23 V3�

V VV V

menu

V V

menu

Voltages (4-wire systems)  V�N V2N V3N V�2 V23 V3�
V VV V

menu

V V

Power
Active Power is  displayed positively or 
negatively according to the parameter 
Power sign (see page 32).

 P PF Q S Demand P

menu

MW kVAr kVA MW

Active energy
Ep is displayed in MWh on 2 screens,  
see details on page 26.  
To reset active energy, see page 27.

 Ep (MWh) Ep (MWh)

menu

MWh MWh

Trip history
(see details on page 28)

The trip history displays the list of the last ten trips.

Protection settings display
(see details on page 29)

The protection settings displayed depend on the model of the Micrologic E control unit.

Setting tree branches Screens
Communication settings
(see details on page 32)

k W

menu

Measurement settings
(see details on page 32) menu

Min MW Min A

s

Output settings (with optional M2C 
contacts)
(see details on page 32)

menu

Ar

Ar

Software version
menu
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Energy
The total active energy (Ep) consumed since Micrologic energisation is displayed on 
2 screens:

the first screen displays the whole number part of total energy in MWh
the second screen displays the decimal part of total energy in MWh.

Example: display of Ep = 26.233 MWh (26233 kWh)

D
B

12
64

96

menu

MWh MWh

Display of whole 
number part of total 
energy in MWh (up to 6 
digits)

Display of decimal part 
of total energy in MWh 
(up to 3 digits after the 
decimal preceded by 
the last digit of the 
whole number part)

D
B

12
65

04

menu

100%

MWh

D
B

12
65

11

menu

100%

MWh

Press the "Arrow" button 
to go to screen for the 
decimal part.

Press the "Arrow" button 
to go to screen for the 
whole number part.

The total active energy (Ep)  is calculated and displayed positively whatever  
the value of the parameter Power sign. The Maximum totale active energy displayed 
is 999 999 999 MWh. If the total active energy keeps increasing, the value displayed 
is 999 999 999 MWh.

b
b

Tree Navigation mode
Displaying total active energy  
(Micrologic E)

Using the HMI
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Tree Navigation mode
Resetting current maximeters  
and total active energy 

Using the HMI

Resetting the maximum current values
Reset of the corresponding memory register.

D
B

�2
78

34

AAMax  A

menu

Max Max

Select the maximum 
current value to be 
reset (e.g. I2 max.)

Reset Select another value of 
current to reset or 
return to the main menu

D
B

�2
64

93

menu

100%

AMax

D
B

�2
64

94

menu

100%

AMax

D
B

�2
64

95

menu

100%

AMax

Press the "Arrow" button 
as many times as 
required to access the I2 
max. screen.

Press and hold the 
"Arrow" button down for 3 
to 4 seconds.
The old value flashes 
during reset, then 
changes to the present 
value (the new 
maximum).

Press the "Arrow" button 
as many times as 
required to select another 
maximum value to reset 
or return to the main 
menu.

Resetting the total active energy (Micrologic E)

D
B

�2
78

27

menu

MWh MWh A

Select the active energy 
screen

Reset Return to the main 
menu

D
B

�2
65

04

menu

100%

MWh

D
B

�2
78

28

menu

100%

MWh

D
B

�2
64

85

menu

100%

A

Press the "Arrow" button 
as many times as 
required to access the 
total active energy screen 
(displaying the whole 
number part of the total 
active energy).

Press and hold the 
"Arrow" button down  
for 3 to 4 seconds.
The old value changes  
to the new value (starting 
at 0) when releasing  
the button.

Press the "Menu" button 
to return to the main 
menu.
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Tree Navigation mode
Displaying the trip history (Micrologic E)

Using the HMI

Introduction 
The trip history displays the list of the last �0 trips.
For each trip, the following indications are recorded and displayed:

the tripping cause: Ir, Isd, Ii, Ig or Auto-protection (Ap) trips
 the date and time of the trip (requires communication option in order to set date 
and time).

b
b

Example 1: Display for the first (most recent) trip of the five trips recorded in the trip 
history.

D
B

�2
64

89 Ir: tripping cause.
: symbol indicating trip history display 

�: trip number (� being the most recent)
5: total number of trips recorded.

Example 2: Display for the ninth trip of the ten trips recorded in the trip history.

D
B

�2
64

90 Ii: tripping cause.
: symbol indicating trip history display 

9: trip number (� being the most recent)
�0: total number of trips recorded.

List of trip screens for the various causes
Cause Comment Screen display
Ir trip Long-time protection

Isd trip Short-time protection

Ii (1) trip Instantaneous protection

Ig trip Ground-fault protection

Ap trip Auto-protection 

(1) Instantaneous protection trips (Ii) are indicated on the trip history screen in the same way as 
short-time protection trips (ISd). Both are caused by short-circuits.

Trip date and time
For each trip history screen, Micrologic E will display the date and time of the trip.
Every time the 24 VDC control voltage is energised, date and time restart at January 
first 2000. Therefore, it is strongly recommanded to set date and time periodically  
(at least once an hour).
The setting of the Micrologic E date and time requires the communication option  
and can be set in one of 2 ways: 

via the front display module FDM�2�
or using a supervision software (RCU, ION-Enterprise, etc.).

2 screens (date and time) will be displayed successively when the  button is pressed:

S

In this example, date is January third 20�� and time is �2 h 34 min and 56 s.

b
b
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A 

A 

A 

S

A 

A

A

S

S

∆

∆

S

Tree Navigation mode
Displaying the protection settings

Using the HMI
D

B
��

94
83

Long-time current setting Ir

Long-time tripping delay tr

Short-time pick-up Isd

Short-time tripping delay tsd

Instantaneous pick-up Ii

Ground-fault pick-up Ig

Earth-leakage pick-up I∆n

Ground-fault tripping delay tg

Earth-leakage tripping delay ∆t

Micrologic control unit
5.0 A
5.0 E

6.0 A
6.0 E

7.0 A2.0 A  
2.0 E

Select the "Settings" 
menu.  
The Ir value is displayed 
first.

Press the "arrow" button 
to go on to the tr value.

Press the "arrow" button 
to go on to the  
short-time Isd value.

Press the "arrow" button 
to go on to the tsd value.

Press the "arrow" button 
to go on to the Ig value.

or

Press the "arrow" button 
to go on to the tg value.

Or

the ∆t value.

Press the "arrow" button 
to return to the 
beginning of the menu.

the instantaneous Ii 
value.

the I∆n value.
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Tree Navigation mode
Micrologic A set-up

Using the HMI

Set-up parameters
When the communication option is used with Micrologic A, the communication 
parameters must be set. The following table lists these parameters and indicates 
their possible values.
The procedure to change the settings is described on the next page.

Parameters Definition Format 
(X = digit)

Default value 
(units)

Default value 
screen

Possible values

Communication settings (1) for Micrologic A with communication option (Modbus network)
Modbus address Unique Modbus address of Micrologic A 

on the Modbus network to which it is 
connected.

XX 47 � to 47

Baud rate Number of kbits/s (kbauds) exchanged on 
the Modbus network. It must be set to the 
same value for all devices on the network.

XX.X �9.2 (kb) 9.6 / �9.2

Parity Used for error checking based on the 
number of bits in the transmitted data 
group.

E or n E E (Even)
n (None)

Language Work language for the screens En or Fr En En (English)
Fr ( French)

(1) When the communication option is used, the communication parameters must be set. The 
communication module should be set up only when installed. Modification of a parameter on a 
system already in operation may lead to communication faults.
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Tree Navigation mode
Micrologic A set-up

Using the HMI

Setting procedure
Briefly press the  button to scroll through the possible settings for a given 

parameter.
Press the  button somewhat longer to save the setting and go on to the next 

parameter.
After selecting the language, press and hold the  button to return to the 

"Metering" menu. 

Metering menu Modbus address Metering menu

D
B

�2
68

62

menu

100%

A

D
B

�2
68

63

menu

100%
D

B
�2

68
64

menu

100%

D
B

�2
68

87

menu

100%

You are in the "Metering" Menu. 
Simultaneously press the two 
buttons to access the parameter 
settings for the communication 
option.

Select the desired Modbus 
address

Then press and hold to save the 
setting and go on to the next 
parameter.

Select the desired baud rate.

Parity Language

D
B

�2
68

88

menu

100%

D
B

�2
68

89

menu

100%

D
B

�2
68

90

menu

100%

D
B

�2
68

96

menu

100%

Then press and hold to save the 
setting and go on to the next 
parameter.

Select the desired parity setting. Then press and hold to save the 
setting and go on to the next 
parameter.

Select the desired language.

D
B

�2
68

97

menu

100%

Press and hold to return to the 
"Metering" Menu.

b

b

b
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Tree Navigation mode
Micrologic E set-up

Using the HMI

Set-up parameters
Micrologic E has three types of set-up parameters: 

communication settings
measurement settings
M2c output settings.

The corresponding parameters (Address, Baud rate, etc.) have default values that 
can or must be changed according to the needs of the installation or users.
The following table lists these parameters and indicates their possible values.The 
procedure to change the settings is described on the next page.

Parameters Definition Format  
(X = digit)

Default 
value (units)

Default 
screen (2)

Possible values

Communication settings (1) for Micrologic E with communication option (Modbus network)
Modbus address Address of Micrologic E on the Modbus network to which it is 

connected.
XX 47 � to 47

Baud rate Number of kbits exchanged per second (kbauds on the 
Modbus network).

XX.X �9.2 (kb)
k

4.8
9.6 
�9.2 

Parity Used for error checking based on the number of bits in the 
transmitted data group.

E or n E E (Even)
n (None)

Modbus connection Type of Modbus connection:
4-wire (4) or 2-wire + ULP (ULP)

4 or ULP 4
W

4
ULP

Measurement settings
Interval (window)  
for demand power 
calculation

Period of time over which the demand power is calculated. XX  �5 (minutes)
Min MW

5 to 60 
(in � minute steps)

Interval (window)  
for demand current 
calculation

Period of time over which the demand current is calculated. XX �5 (minutes)
Min A

5 to 60
(in � minute steps)

Type of network  
(3-wire or 4-wire)   
and number of circuit 
breaker poles (CTs).

Setting 43 = 4-wire (3ph+N) and 3-pole CB (3 CTs) (3)

Setting 44 = 4-wire (3ph+N) and 4-pole CB (4 CTs)  
or 3-pole CB (3 CTs) + external CT

Setting 33 = 3-wire (3ph) and 3-pole CB (3 CTs) (4)

b
b

b

XX 43 43
44

33
Power sign By default, the Micrologic E considers power flowing into the 

circuit breaker via the top terminals to loads connected to the 
bottom terminals as positive (top fed).

+ or -- + +
--

Quick View display 
duration 

Duration of display of each screen in Quick View mode 2 (s)
s

� to 9

Output settings for Micrologic E with optional M2C contacts
Output Two outputs are available via the 2 optional M2C contacts: 

Out � and Out 2.
Setting possibilities are the same for both.
b

Out �
Out 2

Event assigned to  the 
output

Various events can be assigned to each output: 
3 trip events: 
tripping caused by Ir
tripping caused by Isd or Ii
tripping caused by Ig (Micrologic 6.0 E)
2 pre-alarm events:
Ir pre-alarm
Ig pre-alarm (Micrologic 6.0 E)

b
v
v
v
b
v
v

Not assigned

Ir trip

Isd (includes Ii) trip

Ig trip (6.0 E)

Ar Ir pre-alarm

Ar Ig pre-alarm (6.0 E)

Output state The output state (normally "0") can be controlled in three ways:
forced to � (for testing) 
forced to 0 (for testing)
changed from 0 to � (without latching) on occurrence of the 

assigned event (normal mode)

b
b
b

Forced to �

Forced to 0

Normal mode (no 
latching)

(1) When the communication option is used, the communication parameters must be set. The communication module should be set up only when installed. 
Modification of a parameter on a system already in operation may lead to communication faults. (2) Note than all the default screens include a closed padlock icon 

. This means the value is protected. You must open the padlock  to modify the settings and close the padlock after your modification in order to protect the 
new value. The procedure is described on the next page. (3) Important: for 3-pole circuit breakers used on 4-wire systems (3ph + N), terminal VN on the Micrologic 
control unit must always be connected to the neutral. If this is not done, the phase-to-neutral voltage measurements can be erroneous. (4) Important: for 3-pole 
circuit breakers used on 3-wire systems (neutral not distributed), always set this value to 33 (see below) to avoid indications of a meaningless phase-to-neutral 
voltage.

b
b
b

The parameters are displayed in the order indicated in the table 
below.
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Tree Navigation mode
Micrologic E set-up

Using the HMI

General procedure to set Micrologic E parameters
The parameters are divided into three branches on the navigation tree:

communication settings 
measurement settings
output settings.

The following describes the general procedure to modify the settings. The next two 
pages give examples for the Modbus address and output settings.

Accessing the first screen of the communication settings 
branch

menu

Simultaneously press and hold (four seconds) the "menu" and "arrow" buttons to 
access the first communication settings screen. The present value is displayed. A 
closed padlock icon indicates that the setting is locked.

Unlocking and accessing the setting to be changed (flashing)
menu

Press the "Quick View" button to open the padlock. The setting to be changed (or the 
first digit) will flash, indicating that it is ready to be modified.

Selecting the new setting 
menu

Press the "Quick View" button to select the new setting.
The possible settings are scrolled in a loop. Each press increments to the next 
setting or choices in the loop.

Confirming and locking the new setting

menu

Press the "arrow" button to confirm the new setting. It stops flashing and a closed 
padlock is displayed.

For a two-digit setting, this operation sets the first digit and the second digit flashes to 
indicate it is ready to be modified. Proceed as above to change it, then press the 
"menu" button to validate the new two-digit setting. It stops flashing, and a closed 
padlock is displayed.

menu

Press the "arrow" button to go to the screen for the next parameter in the 
communication settings branch.To go to the next branch (measurement settings), 
press the "menu" button.

Note: Within a given branch, the various parameters are organised in a loop. You must scroll 
through all the parameters of the branch using the "arrow" button to return to the same 
parameter.To proceed to the next set-up branch (or exit the last branch), press the "menu" 
button.

b
b
b
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Tree Navigation mode
Micrologic E set-up

Using the HMI

 Example 1: Setting the Modbus address
The Modbus address is a two-digit number identifying the Micrologic E in a Modbus 
network.

D
B

�2
70

29

menu

k

Access the existing Modbus 
address

Unlock and access the first 
digit (flashing)

Modify the first digit Confirm the first digit and 
access the second digit 
(flashing)

D
B

�2
70

30

menu

100%

D
B

�2
70

34

menu

100%

D
B

�2
70

35

menu

100%

D
B

�2
70

36

menu

100%

Simultaneously press the menu  
and the  buttons for four 
seconds to access the address 
setting screen.
The existing address is displayed 
(default address 47 or XX). A 
closed padlock icon indicates 
that the value is locked.  

Press the  button to open the 
padlock and display the first digit 
(e.g. 4). It will flash, indicating it is 
ready to be modified.

Press the  button repeatedly 
until the new value for the first 
digit is displayed. You can scroll 
through all possible values in a 
loop (1).

Briefly press the  button to 
display the second digit. The digit 
will stop flashing and the second 
digit will start flashing, indicating 
it is ready to be modified.

Modify the second digit Confirm and lock the new 
setting (1)

Display next setting screen

D
B

�2
7�

09

menu

100%

D
B

�2
7�

��

menu

100%

D
B

�2
7�

�0

menu

100%

k

Press on the  button 
repeatedly until the new value for 
the second digit is displayed. You 
can scroll through all possible 
values in a loop, as for the first 
digit.

Press the  button again
to confirm and lock the new 
setting. The second digit stops 
flashing and a closed padlock is 
displayed.

Briefly press the  button 
again to go on to the next 
parameter.

(1) The maximum address is 47. If you try to set a higher address, Micrologic will set the address 
to the maximum address of 47.
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Tree Navigation mode
Micrologic E set-up

Using the HMI

Example 2 : Setting Output 1 (for Micrologic E with 
optional M2C contacts)  
The state of output � can be associated with the occurrence of a given trip event.

D
B

�2
7�

�2

menu

Ar

Access the Output 1 setting 
screen

Unlock and access the setting Modify the trip event assigned 
to Output 1

Confirm and lock the trip event 
setting

D
B

�2
7�

�3

menu

100%

D
B

�2
7�

30

menu

100%

D
B

�2
7�

3�

menu

100%

D
B

�2
7�

32

menu

100%

Ar

Simultaneously press the menu  
and the  buttons for four 
seconds to access the Modbus 
address screen. Then press the 

menu  button to access the output 
setting screen. 
The existing output setting is 
displayed (default setting is 
indicating that no trip event has 
been assigned to the output). A 
closed padlock icon indicates 
that the setting is locked.  

Press the  button to open the 
padlock. The existing setting will 
flash, indicating it is ready to be 
modified

Press the  button repeatedly 
until the desired trip event is 
displayed. You can scroll through 
all possible events in a loop (see 
list of possible events page 32). 

Press the  button to confirm 
and lock the new setting. The 
setting stops flashing and a 
closed padlock is displayed.

Modify the output state control mode Confirm and lock the Output 1 
state setting

Display next setting screen

D
B

�2
7�

33

menu

100%

D
B

�2
7�

34

menu

100%

D
B

�2
7�

35

menu

100%

Press the  button repeatedly until the 
desired output state control mode is 
displayed (see page 32). In normal mode, 
the output goes from "0" to "�" (without 
latching) on occurrence of the assigned 
event.  

Press on the  button to confirm 
and lock the new setting. The setting 
stops flashing and a closed padlock 
is displayed.

Press the menu  button again to go to 
the screen for the next parameter.
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Resetting the fault indications 
Checking and changing the 
battery

Maintenance

The procedure for closing the circuit breaker following 
a fault trip is presented in the circuit breaker user 
manual.

Resetting the fault indications
Determine why the circuit breaker tripped. 

The fault indication is maintained until it is reset on the control unit.
Press the fault-trip reset button.

b

b

D
B

�2
78

00 Micrologic 7.0 A

Checking the battery
Micrologic A

D
B

��
94

86

Press the battery-test button (same as the 
fault-trip reset button) to display the battery 
status.

  Battery charged

  Battery half charged

  Change the battery

Micrologic E

D
B

�2
64

72

%

Press the battery-test button (same as  
the fault-trip reset button) to display the 
battery status.
Battery charge level displayed in percent 
(�00 %, 80 %, 60 %, 40 %, 20 % or 0 %).

If no information is displayed:
either no battery is installed in the control unit;
or an auxiliary power supply is required.  

See  "Micrologic digital display" in the technical appendix.

b
b

If the battery needs to be changed, order a new battery 
with the Schneider Electric catalogue number 33593.

Lithium battery.
�.2 AA, 3.6 V, 850 mA/h.
SAFT LS3 SONNENSCHEIN TEL-S.
Service life ten years.

b
b
b
b

Changing the battery
�. Remove the battery 
cover.

2. Remove the battery.

D
B

��
94

58

40

100%

%

D
B

��
94

59

3. Insert a new battery. 
Make sure the + and - 
poles match the 
indications.

4. Put the cover back in 
place. Press the battery-
test button to check the 
new battery.

D
B

��
94

60

+ D
B

��
94

6�

40

100%

%
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Testing the ground-fault 
and earth-leakage functions

Charge and close the circuit breaker.
Using a screwdriver, press the test button for ground-fault and earth-leakage 

protection. The circuit breaker should open.

b
b

D
B

�2
63

80

Micr ologic 5.0 E

4 0 

1 0 0 % 

% 

Important: 
If the circuit breaker does not open, contact the Schneider Electric after-sales 
support department.

Maintenance
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Optional M2C contacts 
Micrologic E programmable outputs

Optional functions

Important:
The M2C contacts require an auxiliary power supply. 

Possible functions
The Micrologic E control unit can be equipped with up to two M2C contacts (S� and 
S2) that can be used to activate:

alarms to signal and identify tripping caused by long-time, short-time, 
instantaneous or ground-fault protection

pre-alarms to warn of imminent tripping by ground-fault (Micrologic 6.0 E) or long-
time protection.

Contact operation
The contacts can be set to change the state of Micrologic E outputs Out� and/or 
Out2 from 0 to � when certain events occur:

trip events, i.e. when the control unit is tripped by:
long-time protection Ir
short-time instantaneous protection Isd or Ii
ground-fault protection Ig (Micrologic 6.0 E only)
pre-alarm events, i.e. when the current reaches 90 % of the following trip 

thresholds:
long-time protection setting Ir
ground-fault protection pickup Ig (Micrologic 6.0 E only).

For details on how to assign different events to the contacts, see "Output settings" on 
page 32 or the example on page 35.

Latching settings
When the output state setting is in "Normal mode" (see page 32), the contacts are 
non-latching, i.e. the contact remains activated (state = �) only as long as the event 
that caused the change of state remains present.
Two other output state settings are available (forced to � or 0) for testing needs (see 
page 32).

Time delays
Pickup: when the current exceeds the selected tripping or pre-alarm pickup 

threshold, the output state changes from 0 to � after a fixed time delay of � second.
Dropout: when the circuit is opened by the circuit breaker or when the current falls 

below the pre-alarm dropout threshold (see pagepage �7), the output state returns to 0 
after a non-adjustable time delay of � second.

b

b

b
v
v
v
b

v
v

b

b

D
B

�2
78

0�

47
1

S1

47
4

48
4

S2

47
4

Wiring diagram for M2C contacts.

Contact operating diagrams
Contact operating diagram for long-time, short-time, instantaneous and ground-fault 
protection trip alarms

D
B

�2
78

47

Ir, Isd, Ii or Ig pickup

 Fault-trip reset

Ir, Isd, Ii or Ig LED

tr, tsd or tg delay

Non-latching contact

t

Contact operating diagram for Ir and Ig pre-alarms

D
B

�2
78

75

1 s1 s

Pickup threshold

% of Ir or Ig

90 %

85 % Dropout threshold

Pre-alarm
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Communication option
D

B
�2

63
79

Micrologic 5.0 E

40

100%

%

menu

Communication option
The communication option uses a Modbus communication protocol to remotely 
access the following information and functions available in the Micrologic control 
unit:

status indications
controls
measurements
operating assistance.

It consists of an independent communication module installed behind the Micrologic 
control unit. This module receives and transmits information via the communication 
network. An infra-red link transmits data between the control unit and the 
communication module.

Modbus communication
Modbus bus
The Modbus RS 485 (RTU protocol) system is an open bus on which communicating 
Modbus devices (Masterpact with Modbus COM, Power Meter, Sepam, Vigilohm, 
etc.) are installed. All types of PLCs and computers may be connected to the bus.

Modbus communication parameters
For a Masterpact or Compact NS circuit breaker equipped with a Micrologic control 
unit, the Modbus address, baud rate and parity are set using the keypad on the 
control unit.
The Modbus communication system is divided into four managers that secure data 
exchange with the supervision system and the circuit-breaker actuators.
The manager addresses are automatically derived from the circuit-breaker address 
@xx entered via the Micrologic control unit (the default address is 47).

b
b
b
b

The communication option consists of an independent module 
that fits behind the Micrologic control unit.

Modbus addresses
@xx Circuit-breaker manager (� to 47)
@xx + 50 Chassis manager (5� to 97)
@xx + 200 Measurement managers (20� to 247)
@xx + �00 Protection manager (�0� to �47)

Number of devices
The maximum number of devices that may be connected to the Modbus bus 
depends on the type of device (Masterpact with Modbus COM, Power Meter, 
Sepam, Vigilohm, etc.), the baud rate (�9200 bauds is recommended), the volume of 
data exchanged and the desired response time. The RS 485 physical layer offers up 
to 32 connection points on the bus (� master, 3� slaves).
Each protection devices uses � or 2 connection points:

a fixed device requires only one connection point (communication module on the 
device)

A drawout or withdrawable device uses two connection points (communication 
modules on the device and on the chassis).
The number of devices must never exceed 3� fixed devices or �5 drawout/
withdrawable devices.

Bus length
The maximum recommended length for the Modbus bus is �200 m.

Bus power source
A 24 V DC power supply is required (less than 20 % ripple, insulation class II).

b

b

Optional functions
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Communication option

Data and functions available via the communication 
option 
Masterpact and Compact NS circuit breakers equipped with Micrologic control units 
and the Communication option can be integrated in a Modbus communication 
environment. In this case the following information and functions are available 
remotely.

Micrologic
A E

Status indications
ON/OFF b b

Spring charged CH b b

Ready to close PF b b

Fault-trip SDE b b

Connected/disconnected/test position (via CE/CD/CT contacts of 
optional chassis communication module) 

b b

Controls
MX� opening release b b

XF closing release b b

Measurements
Current

Instantaneous currents I�, I2, I3, IN, Ig, I∆N b b

Current maximeters: I�max, I2max, I3max, INmax, Igmax, I∆Nmax b b

Average current Iavg b

Current unbalance Iunbal b

Demand current
Demand currents I�, I2, I3, IN b

Demand current maximeters (peak demands)  
I� max, I2 max, I3 max, IN max

b

Voltage
Phase-to-phase voltages V�2, V23, V3� (3-wire and 4-wire systems) b

Phase-to-neutral voltages V�N, V2N, V3N (4-wire systems) (1) b

Average voltage Vavg b

Voltage unbalance Vunbal b

Power
Instantaneous power P, Q, S b

Demand power P, S b

Demand power maximeters  Pmax b

Instantaneous power factor PF b

Energy
Total Energy Ep b

Total Energy Eq, Es b

Operating assistance
Setting of the control-unit date and time b

Functional unit (IMU) name b b

Power sign b

Interval for the demand-current calculation window b

Interval for the demand power calculation window b

Battery-charge indication b b

Trip histories b

Operation counter b b

Assignment and setup of programmable contacts (M2c) b

Protection
Circuit-breaker rated current b b

Type of neutral protection b b

Long-time I2t protection settings b b

Short-time protection settings b b

Instantaneous-protection settings b b

Ground-fault protection settings 6.0 Ab 6.0 Eb

Earth-leakage protection settings 7.0 Ab

(1) Important: for 3-pole circuit breakers used on 4-wire systems (3ph + N), terminal VN on the 
Micrologic control unit must always be connected to the neutral. If this is not done, the phase-to-
neutral voltage measurements can be erroneous.

Optional functions
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FDM121 front display moduleOptional functions

The ULP System
Definition
ULP (Universal Logic Plug) is a connection system that can be used to build an 
electrical distribution solution integrating metering, communication and operating 
assistance functions for Masterpact and Compact NS circuit breakers.

1 BCM ULP: Breaker Communication Module with ULP port 13 ULP cable 0.3 m
0.6 m
� m
2 m
3 m
5 m

TRV00803
TRV00806
TRV008�0
TRV00820
TRV00830
TRV00850

2 Micrologic control unit
3 Breaker ULP cord 0.35 m

�.3 m
3 m

LV434�95
LV434�96
LV434�97

4 Modbus cable
5 Ethernet cable 14 NSX cord 0.35 m

�.3 m
3 m

LV434200
LV43420�
LV434202

6 FDM�2�: Front Display Module TRV00�2�
7 ULP line terminators TRV00880
8 CCM: Chassis Communication Module 33852
9 EGX�00: Ethernet gateway
10 External 24 V DC power supply
11 Modbus interface TRV002�0
12 Stacking accessory TRV002�7

P
B

�0
66

72
-�

76

1

2

3
4
5

6

7

8 9 10 4

6

14

13

12

11

1
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FDM121 front display moduleOptional functions

The ULP system can be used to enhance the Masterpact and Compact NS circuit 
breaker functions by:

local display of measurements and operating assistance data on the switchboard 
with the FDM�2� front display module (firmware version u V2.�.0)

setup and maintenance functions with the maintenance module and RSU 
software.

With the ULP system, Masterpact and Compact NS circuit breakers become 
metering and supervision tools that can be used to improve energy efficiency by:

optimising energy consumption by zone or by application, taking load peaks and 
priority zones into account

managing electrical equipment better.
For more information on the ULP system and the FDM�2� display module, refer to 
the ULP system user manual.

Intelligent Functional Unit
A functional unit is a mechanical and electrical assembly containing one or more 
products that perform a given function in a switchboard (e.g. incoming protection, 
motor control). Functional units are modular and are easy to install in the 
switchboard. 
Built around each Masterpact and Compact NS circuit breaker, the functional unit 
consists of:

a dedicated plate for installing the Masterpact or Compact NS circuit breaker
an escutcheon in front to prevent direct access to live parts
prefabricated connections to the busbars 
on-site connection and auxiliary wiring accessories.

The ULP system can be used to enhance the functional unit by adding an FDM�2� 
front display module to display all measurements and operating assistance data 
supplied by Micrologic control units.
With the ULP system, metering functions add intelligence to the functional unit.

b

b

b

b

b
b
b
b

P
B

�0
48

�9

Functional unit

Intelligent functional unit 
(measurements and local 
display)
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FDM121 front display moduleOptional functions

Main menu
Presentation
The Main menu offers 5 sub-menus containing the information required for 
monitoring and using the ULP system intelligent functional units. The content of the 
sub-menus has been adapted to Masterpact and Compact NS circuit breakers.

The 5 sub-menus accessible from the Main menu are described in the following 
table.

D
B

^9
^9

^9
^9

^9
^9

Alarms

Services
ESC OK

Main Menu

Control

Metering

Quick view

Menu Description
Quick view Quick View menu

The Quick View menu provides quick access to information 
that is essential for operation.

Metering Metering menu
The Metering menu displays data made available by the 
Micrologic control unit:

current, voltage, power, energy measurements
minimum and maximum measurement values.

b
b

Control Control menu
The Control menu can be used to control a circuit breaker 
equipped with a motorised communicating remote operating 
mechanism.
The available controls are:

circuit breaker opening
circuit breaker closing.

b
b

Alarms Alarms menu
The Alarms menu displays the trip history of the last �0 trips 
detected by the Micrologic control unit since the last power up 
of the FDM�2� display module.

Services Services menu
The Services menu contains all the FDM�2� display module 
set-up functions and the operating assistance information:

reset (peak demand values, energy meters)
set-up (display module)
maintenance (operation counters, load profile, etc.)
product version (identification of the intelligent functional 

unit modules)
language.

b
b
b
b

b

For more information on the FDM�2� display module menus, refer to the ULP 
system user manual.

Navigation 
Navigation within the Main menu is as follows:

the r and  keys are used to select one of the 5 sub-menus
the OK key is used to confirm the selection
the ESC key has no effect.

b
b
b

Quick View menu
Presentation
The Quick View menu presents information that is essential for operating the device 
connected to the FDM�2� front display module, divided into a number of screens. 
The number of available screens and their content depend on the device connected 
to the FDM�2� front display module. For example, with Compact NS circuit 
breakers, this depends on: 

the type of Micrologic control unit (A, E, P or H)
the metering system (3 ph 4-wire, 3 ph 3-wire 3CT, 3 ph 4-wire 4CT).

The screen number and total number of screens are indicated in the top right-hand 
corner of the display.

Navigation 
Navigation within the Quick View menu is as follows:

the r and  keys are used to go from one screen to another.
the ESC key is used to return to the main menu.
the  key is used to modify the display mode.

b
b

b
b
b
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FDM121 front display moduleOptional functions

Examples of Quick View menu screens
The table below shows screens � to 7 of the Quick View menu for a Compact NS  
4-pole circuit breaker equipped with a Micrologic E control unit:

Screen Description
Screen � in the Quick View menu displays: 

the name of the functional unit (Aircon FDR on the 
screen example opposite). 
The name of the functional unit defined with RSU can be 
up to 45 characters long, but only the first �4 characters 
are visible on the FDM�2� front display module.

the Open/Closed/Trip status ("Open" on the screen 
example opposite) of the Compact NS circuit breaker

the long time protection Ir current setting
the current of the most heavily loaded phase (I2 = 2�7 A 

in the screen example opposite)

b

b

b
b

Screen 2 in the Quick View menu displays the currents:
Phase � current I�
Phase 2 current I2
Phase 3 current I3
Neutral current IN

b
b
b
b

Screen 3 in the Quick View menu displays the phase-to-
phase voltages:

Phase � to phase 2 voltage V�2
Phase 2 to phase 3 voltage V23
Phase 3 to phase � voltage V3�

b
b
b

Screen 4 in the Quick View menu displays the phase to 
neutral voltages:

Phase � to neutral voltage V�N
Phase 2 to neutral voltage V2N
Phase 3 to neutral voltage V3N

b
b
b

Screen 5 in the Quick View menu displays the power 
values:

Active power Ptot in kW
Reactive power Qtot in kVAr
Apparent power Stot in kVA

b
b
b

Screen 6 in the Quick View menu displays the energy 
values:

Active energy Ep in kWh
Reactive energy Eq in KVAr
Apparent energy Es in kVAh

b
b
b

Screen 7 in the Quick View menu displays:
the power factor PFb
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FDM121 front display moduleOptional functions

Intelligent Functional Unit (IMU) name
For efficient use of the electrical equipment, the RSU software can be used to assign 
a name to the IMU that reflects the function of the latter.
The procedure for displaying the IMU name is as follows:

Step Action Display
1 Select the Quick View sub-menu in the main 

menu using the r and  keys.
Press the OK key to confirm selection of the 
Quick View menu.

2 Screen � in the Quick View menu displays the 
IMU name: Motor-feeder.
The IMU name assigned using RSU software can 
consist of 45 characters maximum, but only the 
first �4 characters are visible on the FDM�2� front 
display module.
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Technical appendix Tripping curves 

Long-time and instantaneous protection 
(Micrologic 2.0 A/E)

D
B

40
02

74

Long-time, short-time and instantaneous 
protection (Micrologic 5.0 A/E, 6.0 A/E and 7.0 A)

D
B

40
02

75
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Technical appendix Tripping curves 

Ground-fault protection (Micrologic 6.0 A/E)

D
B

40
02

76
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Technical appendix Changing the long-time  
rating plug

Select the long-time rating plug
A number of setting ranges for the long-time current setting are available on 
Micrologic A/E control units by changing the long-time rating plug.
The available rating plugs are listed below.

Part number Setting range for the Ir value
33542 Standard 0.4 to � x Ir
33543 Low setting 0.4 to 0.8 x Ir
33544 High setting 0.8 to � x Ir
33545 Without long-time protection

Ir = In for the Isd setting

Important
Following any modifications to the long-time rating 
plug, all control-unit protection parameters must be 
checked.

Change the long-time rating plug
Proceed in the following manner.

�. Open the circuit breaker.

2. Open the protective cover of the 
control unit.

3. Completely remove  
the long-time rating plug screw.

D
B

�2
63

8�

5 E

D
B

�2
63

82

5 E

Important
If no long-time rating plug is installed, the control unit 
continues to operate under the following downgraded 
conditions:

the long-time current setting Ir is 0.4
the long-time tripping delay tr corresponds to the 

value indicated by the adjustment dial
the earth-leakage protection function is disabled.

b
b

b

4. Snap out the rating plug. 5. Clip in the new rating plug.

D
B

�2
63

83

5 E

6. Refit the screw for the long-time rating 
plug.
7. Check and/or modify the control-unit 
settings.

D
B

�2
63

84

5 E
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Zone selective interlocking (ZSI)Technical appendix
D

B
�2

63
85

A

B1

2

Operating principle
A fault occurs at point A.

Downstream device no. 2 clears the fault and sends a signal to upstream device 
no. �, which maintains the short-time tripping delay tsd or the ground-fault tripping 
delay tg to which it is set.

A fault occurs at point B.
Upstream device no. � detects the fault. In the absence of a signal from a 
downstream device, the set time delay is not taken into account and the device trips 
according to the zero setting. If it is connected to a device further upstream, it sends 
a signal to that device, which delays tripping according to its tsd or tg setting.

Note: On device no. 1, the tsd and tg tripping delays must not be set to zero because this would 
make discrimination impossible.

b

b

Connections between control units
A logic signal (0 or 5 volts) can be used for zone selective interlocking between the 
upstream and downstream circuit breakers equipped with:

Micrologic 5.0 A, 6.0 A, 7.0 A
Micrologic 5.0 E, 6.0 E
Micrologic 5.0 P, 6.0 P, 7.0 P
Micrologic 5.0 H, 6.0 H, 7.0 H.

An interface is available for connection to previous generations of trip units.

b
b
b
b

Important
If the protection function is not used on circuit breakers 
equipped for ZSI protection, a jumper must be installed 
to short terminals Z3, Z4 and Z5.  
If the jumper is not installed, the short-time and ground-
fault tripping delays are set to zero, whatever the 
position of the adjustment dial.

Wiring
Maximum impedance: 2.7 Ω / 300 m
Capacity of connectors: 0.4 to 2.5 mm2

Wires: single or multicore
Maximum length: 3000 m
Limits to device interconnection:
the common ZSI - OUT (Z�) and the output ZSI - OUT (Z2) can be connected  

to a maximum of �0 upstream devices;
a maximum of �00 downstream devices may be connected to the common  

ZSI - IN (Z3) and to an input ZSI - IN CR (Z4) or GF (Z5).

b
b
b
b
b
v

v

Terminals Z� to Z5 correspond to the identical 
indications on the circuit-breaker terminal blocks.

D
B

��
97

03

Z1
Z2
Z3
Z4
Z5

1

Z1
Z2
Z3
Z4
Z5

Z1
Z2
Z3
Z4
Z5

Z1
Z2
Z3
Z4
Z5

tsd = 0.3

tsd = 0.2

2

downstream
circuit-breaker

point B

point A

upstream
circuit-breaker

Test
The portable test kit may be used to check the wiring and operation of zone selective 
interlocking between a number of circuit breakers.
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Technical appendix Micrologic digital display

The display operates without an external power supply.  
The digital display goes off if the current drops below 0.2 x In (In = rated current).
An optional 24 V DC external power supply may be used to maintain the display of 
currents even when the current drops below 0.2 x In.

Display back-lighting is disabled in the following situations:
current less than � x In on one phase;
current less than 0.4 x In on two phases;
current less than 0.2 x In on three phases.

The maximeter does not operate for currents under 0.2 x In.

The display back-lighting and the maximeter may be maintained, whatever the 
current, by adding a 24 V DC external power supply. Even if an external power 
supply is installed, the long-time, short-time, instantaneous and earth protection 
functions will not use it.

P
B

�0
�0

26
-3

2A External power supply characteristics
Input voltage:
��0/�30, 200/240, 380/4�5 V AC (+�0 % -�5 %)
24/30, 48/60, �00/�25 V DC  (+20 % -20 %).
Output voltage: 24 V DC ±5 %, � A.
Ripple < � %.
Dielectric withstand : 3.5 kV rms between input/output, for � minute.
Overvoltage category: as per IEC 60947-� cat. 4.

b
v
v
b
b
b
b

External power supply.

b

b
v
v
v

b

b

For information on connecting an external power 
supply, see the electrical diagrams in the  
circuit-breaker catalogue.
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Thermal memory

Thermal memory
The thermal memory is the means to take into account temperature rise and cooling 
caused by changes in the flow of current in the conductors.
 
These changes may be caused by:

repetitive motor starting
loads fluctuating near the long-time protection settings
repeated circuit-breaker closing on a fault.

Control units with a thermal memory record the temperature rise caused by each 
overload, even those that are very short. This information stored in the thermal 
memory reduces the tripping time.

Micrologic control units and thermal memory
All Micrologic control units are equipped as standard with a thermal memory.

For all protection functions, prior to tripping, the temperature-rise and cooling time 
constants are equal and depend on the tr tripping delay:

if the tripping delay is short, the time constant is low
if the tripping delay is long, the time constant is high.

For long-time protection, following tripping, the cooling curve is simulated by the 
control unit. Closing of the circuit breaker prior to the end of the time constant 
(approximately �5 minutes) reduces the tripping time indicated in the tripping curves.

Short-time protection and intermittent faults
For the short-time protection function, intermittent currents that do no provoke 
tripping are stored in the Micrologic memory.
This information is equivalent to the long-time thermal memory and reduces the 
tripping delay for the short-time protection.
Following a trip, the short-time tsd tripping delay is reduced to the value of the 
minimum setting for 20 seconds.

Ground-fault protection and intermittent faults
The ground-fault protection implements the same intermittent fault function as the 
short-time protection.

b
b
b

b

v
v

b
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The Micrologic E trip unit calculates and displays:
the demand values of phase and neutral currents,
the demand value of the total active power.

The maximum (peak) demand current and power values are stored in the memory.
All demand values are updated once every minute.

Definition
The demand value of a quantity is its average value over a given period of time.
In electrical power systems, it is used especially for the current and power.
The demand value should not be confused with the instantaneous value or the 
average (or mean) value, which often refers to the average (or mean) of the 
instantaneous values of the 3 phases.

Calculation interval
The time interval (or window) over which the average is calculated can be of 3 types:

fixed window
sliding window.

Fixed window
At the end of a fixed metering window:

the demand value over the window is calculated and updated
the new demand value is initialised over a new window, starting from the end of 

the last window.

Sliding window
At the end of a sliding window:

the demand value over the window is calculated and updated
the new demand value is initialised over a new window, starting from a given 

time after the start of the last window (always less than the duration of the 
window).
The sliding window method is used by Micrologic E control units.

The duration of the sliding window can be set separately for current and power 
demand from 5 to 60 minutes in � minute steps (see Measurement settings on page 
32). The default setting is �5 minutes.

The time shift between intervals is equal to � minute.

Calculation method
Quadratic demand (thermal image)
The quadratic demand calculation model represents the conductor heat rise (thermal 
image).
The heat rise created by the current I(t) over the time interval T is identical to that 
created by a constant current Ith over the same interval. This current Ith represents 
the thermal effect of the current I(t) over the interval T.
Calculation of the demand value according to the thermal model must be always be 
performed on a sliding window.
Note: The thermal demand value is similar to an rms value.

Micrologic E control units use the quadratic model to calculate both demand current 
and demand power. 

Peak demand values
The Micrologic E trip unit calculates:

the maximum (peak) demand values of phase and neutral currents since the last 
reset

the maximum (peak) demand values of total active power since the last reset. 

The peak demand values can be accessed and/or reset in the following ways:
peak demand current: via the Micrologic control unit (see page 25) or the 

Communication option (see page 40)
peak demand power:  via the Communication option (see page 39).

b
b

b
b

b
b

b
b

b

b

b

b

b

b

Interval n Interval n + �

Interval duration

Calculating demand values 
(Micrologic E)

Time shift between intervals n and n + �

Interval n

Interval n + �

Interval duration
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RSU Remote Setting UtilityTechnical appendix

Presentation
RSU (Remote Setting Utility) software can be used on a PC to carry out all the 
functions normally available via the HMI using the keypad on the Micrologic control 
unit.

The various functions are available via three tabs:
Basic prot. can be used to prepare, check and save all the basic protection 

settings of the selected Micrologic control unit.
b

D
B

40
02

2�

Service can be used to display and set the metering and communication 
parameters.
b

D
B

40
02

22

Two additional settings, not available via  the control unit HMI, are also accessible:
the "Vn display (V)" setting lets you set the nominal voltage of the power system, 

fixing the reference value for the percent voltage indications displayed on the 
FDM�2� front display module.

the "Remote control" setting lets you select either Auto(Remote) or Manu(Local) 
control of circuit breaker opening and closing operations (for circuit breakers 
equipped with a motorised communicating remote operating mechanism):
- Auto (Remote) mode is via the communication option and a PC running suitable 
software (e.g. RCU Remote Control Utility).
- Manu (Local) mode is via the Control menu of the FDM�2� front display module 
(see page 43).
Important: In both modes, the manual operating controls on the front of the circuit 
breaker remain operational and take priority over remote or FDM�2� control 
commands.

v

v
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RSU Remote Setting UtilityTechnical appendix

M2c can be used to set the optional M2C contacts for the programmable outputs 
of Micrologic E control units.
You can set both the alarm or pre-alarm to be assigned to the output and the 
operating mode (non-latching contact = Normal mode). For further information, see 
"Optional M2C contacts for Micrologic E programmable outputs" on 38.

b

D
B

40
02

23

RSU operating modes
RSU software can be used in two operating modes: 

Offline mode does not require the PC to be connected to the Micrologic control 
unit. This mode lets the user prepare settings, checking that they are compatible with 
the control unit and applicable standards, and then save them for subsequent 
uploading and use in the Micrologic control unit.

Online mode requires the PC to be connected to the Micrologic control unit via 
the communication option. This mode lets the user:

perform remotely all the functions normally available via the HMI using the keypad 
on the Micrologic control unit

upload or download all the settings to or from the Micrologic control unit

b

b

v

v
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Type Accuracy  
at 25 °C

Measurement range  
for specified accuracy

Instantaneous current
I�, I2, I3 ±�.5 % 0.2 x In ... �.2 x In
IN ±�.5 % 0.2 x In ... �.2 x In

I t ground ±�0 % 0.05 x In ... In

I t earth leakage ±�.5 % 0 to 30 A

Current maximeters
I� max, I2 max, I3 max ±�.5 % 0.2 x In ... �.2 x In
IN max ±�.5 % 0.2 x In ... �.2 x In
Demand current

I�, I2, I3 ±�.5 % 0.2 x In ... �.2 x In

IN ±�.5 % 0.2 x In ... �.2 x In

Demand current maximeters
I� max, I2 max, I3 max ±�.5 % 0.2 x In ... �.2 x In

IN max ±�.5 % 0.2 x In ... �.2 x In

Phase-to-phase voltages (3 and 4-wire systems)
V�2 ±0.5 % �00 ... 690 V
V23 ±0.5 % �00 ... 690 V
V3� ±0.5 % �00 ... 690 V
Phase-to-neutral voltages (4-wire systems) (1)

V�N ±0.5 % �00 ... 690 V
V2N ±0.5 % �00 ... 690 V
V3N ±0.5 % �00 ... 690 V
Average voltage

Vavg ±0.5 % 0 ... �00 %
Voltage unbalance

U unbal ±0.5 % 0 ... �00 %
Instantaneous power

P (per phase) ±2 % 30...2000 kW
Q (per phase) ±2 % 30...2000 kVar
S (per phase) ±2 % 30...2000 kVA
Power maximeters

P max (per phase) ±2 % 30...2000 kW
Q max (per phase) ±2 % 30...2000 kVar
S max (per phase) ±2 % 30...2000 kVA
Demand power

P (per phase) ±2 % 30...2000 kW
S (per phase) ±2 % 30...2000 kVA
Demand power maximeters

P max (per phase) ±2 % 30...2000 kW
Instantaneous power factor

PF ±2 % 0 ... +�
Total energy

Ep ±2 % -�0�0 GWh ... +�0�0 GWh
Eq ±2 % -�0�0 GVArh ... +�0�0 GVArh
Es ±2 % -�0�0 GVAh ... +�0�0 GVAh

(1) Important: for 3-pole circuit breakers used on 4-wire systems (3ph + N), terminal VN on the 
Micrologic control unit must always be connected to the neutral. If this is not done, the phase-to-
neutral voltage measurements can be erroneous.

Measurement ranges  
and accuracy

The accuracy of the current measurements depends 
on both the value displayed (or transmitted) and the 
circuit-breaker rating (In):
b below 0.� x In, measurements are not significant
b between 0.� x In and 0.2 x In, accuracy changes 
linearly from 4 % to �.5 %
b between 0.2 x In and �.2 x In, accuracy = �.5 %.

The resolution for the current is one Ampere.
The resolution for the voltage is one Volt.
The resolution for power is one kW, kVar, kVA.
The resolution for energy is one kWh, kVarh, kVAh.
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A
Active, reactive, apparent energy �5, �6, 44
Active, reactive, apparent power �6, 44
Address 38, 39, 52
Alarm 40, 43

B
Baud rate  30, 32, 39, 52

C
COM communication option  39, 44

38Contact  
Control unit identification  2
Control-unit battery  36

D
Date and time  28, 40
Demand current  �6, 40, 52, 53
Demand current calculation  32, 40, 52
Demand power  �6, 40, 52, 53
Demand power calculation  32, 40, 52
Demand power maximeters �5, 53

E
Earth-leakage protection  �3, 40

F
Fault  �4, 36
Full neutral protection  �2
Ground-fault protection  �3, �7, 28, 40, 47, 5�

H
Half neutral protection  �2

I
I t ground 53
I t earth leakage  53
I2t  ��
Ig pickup  �7
Infrared link  3
Instantaneous current  �6, 23, 24, 25, 53
Instantaneous power �5, 54
Instantaneous protection  ��, 28, 40
Ir current setting  �7
Isd pickup  ��, 29

L
Language  30
Latching  38
LEDs  3, 43
Long-time protection  �0, 28, 40

M
M2C  38
Maximum of instantaneous current  23, 27
Metering menu  43
Modbus address 30, 32, 34
Modbus communication 39
Modbus connection 32, 52

N
Neutral protection  �2

Index
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Index

P
Parity  30, 32, 52
Phase-to-neutral and phase-to-phase voltage  �5, 25, 40, 53
Portable test kit  4
Power maximeter  �5, �6, 53
Power sign  52

R
Remote control  52
Resetting the fault indications  36
Resetting the maximum instantaneous current values  27
Resetting the total active energy  27

S
Short-time protection  ��, 28, 40, 5�
System type  52

T
Test connector  3
tg tripping delay  3, �3, 29
Thermal memory  �0, 5�
tr tripping delay 3, �3, 29
Trip history �7, 23, 25, 28
Tripping curves  46
tsd tripping delay 3, ��, 29
Tripping delay Dt  �3

U
ULP system 4�
U unbal  53

V
V unbal  �6
Voltage V avg  �6
 
Z
Zone selective interlocking  49
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PowerLogic™ Power Meter PM5350
Installation Guide English
63230-401-202 A6 12/2013

                                                                                                                                           

ADDITIONAL RESOURCES
For information on basic meter setup, refer to the PM5350 User Guide.You can download the user 
guides and other documentation from our website at www.schneider-electric.com. Type PM5350 in the 
search field.

SAFETY PRECAUTIONS

1. Turn off all power supplying this device before working on it.
2. Always use a properly rated voltage sensing device to confirm that all power is off.

To install a PM5350 meter into a multi-circuit
application, refer to the PM5350 Series Multi-
Circuit Installation Guide, part number EAV25860.

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH
• Apply appropriate personal protective equipment (PPE) and follow safe electrical 

work practices. See NFPA 70E in the USA or applicable local standards.
• Only qualified electrical workers should install this equipment. Such work should 

be performed only after reading this entire set of instructions.
• NEVER work alone.
• Do not exceed the device’s ratings for maximum limits.
• Do not use this device for critical control or protection applications where human 

or equipment safety relies on the operation of the control circuit.
• Before performing visual inspections, tests, or maintenance on this equipment, 

disconnect all sources of electric power. Assume that all circuits are live until they 
have been completely de-energized, tested, and tagged. Pay particular attention 
to the design of the power system. Consider all sources of power, including the 
possibility of backfeeding. 

• Turn off all power supplying this device before working on it.
• Always use a properly rated voltage sensing device to confirm that all power is off.
• Before closing all covers and doors, carefully inspect the work area for tools and 

objects that may have been left inside the equipment. 
• Use caution while removing or installing panels so that they do not extend into the 

energized bus; avoid handling the panels, which could cause personal injury.
• The successful operation of this equipment depends upon proper handling, 

installation, and operation. Neglecting fundamental installation requirements may 
lead to personal injury as well as damage to electrical equipment or other property.

• NEVER bypass external fusing.
• NEVER short the secondary of a PT or VT.
• NEVER open circuit a CT; use the shorting block to short circuit the leads of the 

CT before removing the connection from the power meter.
• Before performing Dielectric (Hi-Pot) or Megger testing on any equipment in which 

the power meter is installed, disconnect all input and output wires to the power 
meter. High voltage testing may damage electronic components contained in the 
power meter.

• The power meter should be installed in a suitable electrical enclosure.
• Always use grounded external CTs for current inputs.
• All external CT’s and PT’s should have reinforced insulation.

Failure to follow these instructions will result in death or serious injury.
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INSTALLATION
Box Contents

Figure 2: PM5350 Dimensions and Mounting

Mounting
1. Remove retainer clips from the power meter and set aside.
2. Insert the power meter through the panel cut-out (Figure 2). 

NOTE: Remove adhesive backing from the panel gasket before inserting the power meter.
3. Attach the retainer clips to the power meter (Figure 2).

Installation Considerations
When choosing a mounting location, consider the following points:
• Allow for easy access to all parts of the power meter. Allow extra space for wiring, fuse 

disconnects, shorting blocks, accessories, or other components. Route the wires so that they do 
not cover the back of the unit or cooling vents on the power meter.

• Install the power meter on a flat surface of a protective enclosure (for example, in USA, use a   
Type 1 rated enclosure or better).

WIRING
See the label inside the rear panel door for wiring connections. Terminal wiring should have a 
minimum temperature rating of 80 °C (176 °F).
Table   1: Wiring Specifications

Supported System Types

1For 1 and 2 CT systems, you must configure the meter for the phases on which the CT is installed.
 Please see the Power Meter PM5350 User Guide for more information.

• One (1) power meter with retainer clips attached • One (1) certificate of calibration
• One (1) set of installation guides • One (1) meter mounting template
• One (1) RS-485 terminator (MCT2W) • Three (3) screws (spare screws for CTs)
• One (1) panel gasket

Figure 1: Parts of the PM5350 (rear panel door removed)

A Control power
B Voltage inputs
C Current inputs
D Digital inputs
E Whetting voltage source 

(for digital inputs)
F RS-485 communications
G Digital outputs
H Retainer clips

A

C

B

DEFG

H

H

13
(0.51)

6.4
(0.25)
max.

mm
(in.)

96
(3.78)

96
(3.78)

92+0.8
–0.0

(3.62)

92+0.8
–0.0

(3.62)

44
(1.73)

Connector Wire Size Wire Strip 
Length Torque

Control Power1and Voltage Inputs1 14 AWG 1.91 mm2 0.28 in. 7 mm 4.4 - 5.3 in-lbf 0.5 - 0.6 N•m

Current Inputs2 14 AWG 1.91 mm2 — — 4.4 - 5.3 in-lbf 0.5 - 0.6 N•m

RS-485 Communications, Digital Outputs1, 
and Digital Inputs

16 AWG 1.34 mm2 0.24 in. 6 mm 4.4 - 5.3 in-lbf 0.5 - 0.6 N•m

Measurement Category

Voltage Inputs

UL:
20 to 300 Vac L-L, CAT III
IEC:
20 to 480 Vac L-L; 20 to 277 Vac L-N, CAT III
20 to 690 Vac L-L; 20 to 400 Vac L-N, CAT II

Control Power CAT III, up to 265 Vac or 300 Vdc
1Wire ferrules recommended. Wire ferrule determines stripping length. 
2Current inputs (CTs) must have spade or ring terminal connections.

Figure 3: Single-Phase Power System Configurations

Table   2: Single-Phase 

Power System 
Configuration

Number of 
Wires

CTs Voltage Connections See
FigureQty. Meter Terminal Qty. Meter Terminal

Single-Phase Wiring
1PH2W LN 2 11 I1 2 V1, Vn 5

1PH2W LL 2 11 I1 2 V1, V2 6

1PH3W LL with N 3 2 I1, I2 3 V1, V2, Vn 7

1PH2W LN 1PH3W LL with N1PH2W LL
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1For 1 and 2 CT systems, you must configure the meter for the phases on which the CT is installed.
 Please see the Power Meter PM5350 User Guide for more information.

1For 1 and 2 CT systems, you must configure the meter for the phases on which the CT is installed.
 Please see the Power Meter PM5350 User Guide for more information.

Overcurrent Protection
Clearly label the device’s disconnect circuit mechanism and install it within easy reach 
of the operator.
NOTE: The disconnect circuit breaker or fusing must be rated for the available short circuit current at 
the connection points.

Figure 4: Three-Phase Power System Configurations

Table   3: Three-Phase (Direct Connect)

Power System 
Configuration

Number
of Wires

CTs Voltage Connections See
FigureQty. Meter Terminal Qty. Meter Terminal

Three-Phase Wiring
3PH3W Dlt Crnr Gnd 
3PH3WDlt Ungnd
3PH3W Wye Ungnd
3PH3W Wye Res Gnd

3

2 I1, I3 3 V1, V2, V3 8

3 I1, I2, I3 3 V1, V2, V3 9

3PH3W Dlt Crnr Gnd
3PH3WDlt Ungnd
3PH3W Wye Ungnd
3PH3W Wye Res Gnd

3 11 I1 3 V1, V2, V3 18

3PH4W Opn Dlt Ctr Tp
3PH4W Dlt Ctr Tp
3PH4W Wye Gnd
3PH4W Wye Res Gnd

4 3 I1, I2, I3 4 V1, V2, V3, Vn 10

3PH4W Opn Dlt Ctr Tp
3PH4W Dlt Ctr Tp
3PH4W Wye Gnd
3PH4W Wye Res Gnd

4 3 I1, I2, I3 4 V1, V2, V3, Vn 10

3PH4W Opn Dlt Ctr Tp
3PH4W Dlt Ctr Tp
3PH4W Wye Gnd
3PH4W Wye Res Gnd

4 11 I1 4 V1, V2, V3, Vn 19

3PH3W Delta Corner 
Grounded

(3PH3W Dlt Crnr Gnd)

3PH3W Delta 
Ungrounded

(3PH3W Dlt Ungnd)

3PH3W Wye 
Ungrounded

(3PH3W Wye Ungnd)

3PH3W Wye 
Resistance Grounded

(3PH3W Wye Res Gnd)

3PH4W Wye 
Resistance Grounded

(3PH4W Wye Res Gnd)

3PH4W Wye 
Grounded

(3PH4W Wye Gnd)

3PH4W Delta 
Center-Tapped

(3PH4W Dlt Ctr Tp)

3PH4W Open Delta 
Center-Tapped

(3PH4W Opn Dlt Ctr Tp)

Table   4: Three-Phase (with VTs)

Power System 
Configuration

Number
of Wires

CTs Voltage Connections See
FigureQty. Meter Terminal Qty. Meter Terminal

Three-Phase Wiring

3PH3W Dlt Crnr Gnd
3PH3WDlt Ungnd
3PH3W Wye Ungnd
3PH3W Wye Res Gnd

3
2 I1, I3 2 V1, V3 

(V2 to Ground) 11

3 I1, I2, I3 2 V1, V3 
(V2 to Ground) 12

3PH3W Dlt Crnr Gnd
3PH3WDlt Ungnd
3PH3W Wye Ungnd
3PH3W Wye Res Gnd

3 11 I1 2 V1, V3 
(V2 to Ground) 17

3PH4W Opn Dlt Ctr Tp
3PH4W Dlt Ctr Tp
3PH4W Wye Gnd
3PH4W Wye Res Gnd

4

3 I1, I2, I3 3 V1, V2, V3 
(Vn to Ground) 13

3 I1, I2, I3 2 V1, V3 
(Vn to Ground) 14

2 I1, I2, I3 3 V1, V2, V3
(Vn to Ground) 15

3PH4W Opn Dlt Ctr Tp
3PH4W Dlt Ctr Tp
3PH4W Wye Gnd
3PH4W Wye Res Gnd

4 11 I1 3 V1, V2, V3
(Vn to Ground) 16

Table   5: Fuse Recommendation 

Control Power Source Source Voltage (Vs) Fuse Fuse Amperage
CPT Vs ≤ 125 Vac FNM or MDL 250 mA

CPT 125 < Vs ≤ 240 Vac FNQ or FNQ-R 250 mA

CPT 240 < Vs ≤ 265 Vac FNQ or FNQ-R 250 mA

Line Voltage Vs ≤ 240 Vac FNQ-R 250 mA

Line Voltage Vs > 240 Vac FNQ-R 250 mA

DC Vs ≤ 300 Vdc LP-CC 500 mA

• For selecting fuses and circuit breakers other than those listed above, use the following criteria:
• Select overcurrent protection rated as listed above.
• Select current interrupt capacity based on the installation category and fault current capability.
• Select overcurrent protection with a time delay.
• The voltage rating should be based on the input voltage applied.
• If a 250 mA fuse is not available with the required fault current capability, use a fuse rated at a 

maximum of 500 mA.
• Fuse protection can be substituted with molded-case circuit breaker 0.5A/4P.
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SAFETY INSTRUCTIONS
Read these instructions carefully and look at the equipment to become familiar with the 
device before trying to install, operate, service or maintain it. The following special 
messages may appear throughout this bulletin or on the equipment to warn of potential 
hazards or to call attention to information that clarifies or simplifies a procedure.

Electrical equipment should be installed, operated, serviced and maintained only by 
qualified personnel. No responsibility is assumed by Schneider Electric for any 
consequences arising out of the use of this material. A qualified person is one who has 
skills and knowledge related to the construction, installation, and operation of electrical 
equipment and has received safety training to recognize and avoid the hazards 
involved.

Table   6: Technical Specification

Electrical Characteristics

AC Control 
Power

Operating Range 85 to 265 Vac

Burden

4.1 VA / 1.5 W typical, 6.7 VA / 2.7 W maximum at       
120 Vac
6.3 VA / 2.0 W typical, 8.6 VA / 2.9 W maximum at       
230 Vac
9.6 VA / 3.5 W maximum at 265 Vac

Frequency 45 to 65 Hz

Ride-Through Time 100 mS typical at 120 Vac and maximum burden
400 mS typical at 230 Vac and maximum burden

DC Control 
Power

Operating Range 100 to 300 Vdc

Burden
1.4 W typical, 2.6 W maximum at 125 Vdc
1.8 W typical, 2.7 W maximum at 250 Vdc
3.2 W maximum at 300 Vdc

Ride-Through Time 50 mS typical at 125 Vdc and maximum burden

Input-Voltage

Unom 277 V L-N

Measured Voltage with 
overrange and Crest 
Factor

UL:

20 to 300 Vac L-L, CAT III

IEC:

20 to 480 Vac L-L; 20 to 277 Vac L-N, CAT III

20 to 690 Vac L-L; 20 to 400 Vac L-N, CAT II

Permanent Overload 700 Vac L-L
404 Vac L-N

Impedance 10 M
Frequency Range 45 to 70 Hz

Input-Current

CT Ratings Secondary 1A, 5A Nominal
Measured Current with 
overrange and Crest 
Factor

5 mA to 9 A

Withstand
Continuous 20 A
10 sec/hr 50 A
1 sec/hr 500 A

Impedance < 0.3 m
Frequency Range 45 to 70 Hz
Burden < 0.024 VA at 9 A

Rated Impulse Voltage 2.5 KV
Mechanical Characteristics

IP Degree of Protection (IEC 60529) Designed to IP51 front display, IP30 meter body 
(excluding connectors)

Environmental Characteristics

Operating 
Temperature

Meter -25 to +70 °C (-13 to +158 °F)

Display
-20 to +70 °C (-4 to +158 °F)
(Display functions to -25 °C (-13 °F) with reduced 
performance)

Storage 
Temperature Meter + Display -40 to +85 °C (-40 to +185 °F)

Humidity Rating 5 to 95% RH at 50 °C (122 °F) (non-condensing)
Pollution Degree 2
Altitude ≤ 3000 m
Not suitable for wet locations
Indoor use only
Compliance
Protective Class Class II

 Double insulation at user-accessible area

The addition of either symbol to a “Danger” or “Warning” 
safety label indicates that an electrical hazard exists which 
will result in personal injury if the instructions are not 
followed.

This is the safety alert symbol. It is used to alert you to potential personal 
injury hazards. Obey all safety messages that follow this symbol to avoid 
possible injury or death.

DANGER
DANGER indicates an imminently hazardous situation which, if not avoided, will result 
in death or serious injury.

Table   6: Technical Specification
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Wiring Diagrams
Table   7: Wiring Diagram Symbols 

Symbol Description Figure 5: 1-Phase Line-to-Neutral
2-Wire System 1 CT

Potential or voltage 
transformer

Current Transformer

Fuse

Voltage disconnect switch

Shorting block

Figure 6: 1-Phase Line-to-Line 2-Wire 
System 1 CT

Figure 7: 1-Phase Direct Voltage 
Connection 2 CT

• Use with 120/240V systems.

Figure 8: 3-Phase 3-Wire 2 CT no VT Figure 9: 3-Phase 3-Wire 3 CT no VT

L
N

S1 S2

S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )V1 V2 V3 VN

S1 S2L1
L2

S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )V1 V2 V3 VN

S1 S2
S1 S2

L1
L2
N

S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )V1 V2 V3 VN

S1 S2

S1 S2

L1
L2
L3

V1 V2 V3 VN
S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )

S1 S2
S1 S2

S1 S2

L1
L2
L3

V1 V2 V3 VN
S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )

Figure 10: 3-Phase 4-Wire Wye Direct 
Voltage Input Connection 3 CT

Figure 11: 3-Phase 3-Wire Delta Connection 
2 CT 2 VT

• Use with 480Y/277V and 208Y/120V systems.

Figure 12: 3-Phase 3-Wire Delta Connection 
3CT 2VT

Figure 13: 3-Phase 4-Wire Wye Connection
3 CT 3 VT

Figure 14: 3-Phase 4-Wire Wye 3CT 2VT 
(balanced)

Figure 15: 3-Phase 4-Wire Wye 3 VT 2 CT 
(for balanced 3-wire loads)

S1 S2L1
L2
L3
N

S1 S2
S1 S2

V1 V2 V3 VN
S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )

S1 S2

S1 S2

L1
L2
L3

V1 V2 V3 VN
S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )

S1 S2
S1 S2

S1 S2

L1
L2
L3

V1 V2 V3 VN
S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )

S1 S2
S1 S2

S1 S2

L1
L2
L3
N

V1 V2 V3 VN
S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )

S1 S2
S1 S2

S1 S2

L1
L2
L3

V1 V2 V3 VN
S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )

N

S1 S2

S1 S2

L1
L2
L3
N

V1 V2 V3 VN
S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )
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Figure 16: 3-Phase 4-Wire Wye 3VT 1 CT 
(balanced)

Figure 17: 3-Phase 3-Wire 1 CT 2 VT 
(balanced)

Figure 18: 3-Phase 3-Wire Direct Voltage 
Input Connection 1 CT (balanced)

Figure 19: 3-Phase 4-Wire Direct Voltage 
Input Connection 1 CT (balanced)

S1 S2L1
L2
L3
N

V1 V2 V3 VN
S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )

S1 S2L1
L2
L3

V1 V2 V3 VN
S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )

S1 S2L1
L2
L3

V1 V2 V3 VN
S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )

S1 S2L1
L2
L3
N

V1 V2 V3 VN
S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )

Figure 20: Direct Connect Control Power 
(Phase to Phase)

Figure 21: Direct Connect Control Power 
(Phase to Neutral)

• Phase to Phase only when voltage 
85 Vac < V < 265 Vac

• See Table 5.

• Phase to Neutral only when voltage 
85 Vac < V < 265 Vac

• See Table 5.

Figure 22: Direct Connect Control Power
(DC Control Power)

Figure 23: Control Power Transformer (CPT) 
Connection

• DC Control Power 100 Vdc < V < 300 Vdc
• See Table 5.

• Control Power Transformer
120 or 240 Vac Secondary 50 VA max.

• See Table 5.

L1 L2 L3

- +

L1 L2 L3 

 

N 

- +

- +

L1 L2 L3

- +
Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 432 of 3354



INPUT/OUTPUT

The PM5350 has four (4) digital inputs and two (2) digital mechanical relay outputs. The digital inputs 
have two (2) control modes: Normal and Demand sync.
The digital outputs have three (3) control modes: External Control (default), Demand sync and Alarm 
mode. When configured in Alarm mode, the digital output can be controlled by the meter in response 
to an alarm condition. 
Figure 24: I/O Connections

NOTE: Do not use the whetting voltage power supply as a power source for other devices.

COMMUNICATIONS CAPABILITIES

WARNING
UNINTENDED EQUIPMENT OPERATION
• Do not use this device for critical control or protection applications where human 

or equipment safety relies on the control operation of the control action.
• Do not rely solely on device data to determine if your power system is functioning 

correctly or meeting all applicable standards and compliances.
• Do not use device control for time-critical functions because delays can occur 

between the time control action is initiated and when the action is applied.
• Do not use digital inputs for voltage sensing applications over 36 Vdc.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

1The overcurrent protective device must be rated for the short-circuit current at the connection point.

~
LOAD

LOAD

Whetting voltage

Digital inputsRelay outputs
(load control)

Overcurrent 
protective device 
(not supplied)

1

RS-485

13 14 15 16 201918 232221 24 25 26
D0- D1+ DI1 DI2 DI3 DI4+ -/C

DO1 DO2

30 Vdc, 5A
250 Vac, 8A Cos Φ = 1
250 Vac, 6A Cos Φ = 0.4

Digital input wiring shown for 
internal voltage source

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH
• Do not attempt to service the power meter. CT and PT or VT inputs may contain 

hazardous currents and voltages. 
• Only authorized service personnel from the manufacturer should service the power 

meter. 
• Shield conductors may be energized if not properly connected.
• Shield wire should be installed per the device’s installation instructions and 

grounded at one end only.

Failure to follow these instructions will result in death or serious injury.

Table   8: RS-485 Communications Distances

Baud Rate
Maximum Communication Distances

1 to 32 Devices
Feet Meters

9600 8,000 2,438
19200 6,000 1,829
38400 2,500 762

NOTE: Distances listed should be used as a guide only and cannot be guaranteed for non-
PowerLogic devices. Refer to the master device’s documentation for any additional distance 
limitations.
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Daisy-chaining Devices to the Power Meter
The RS-485 slave port allows the power meter to be connected in a daisy chain with up to 31, 2-wire 
devices. In this document, communications link refers to a chain of devices that are connected by a 
communications cable.
Figure 25: Daisy-chaining 2-wire Devices

• If the power meter is the last device on the daisy chain, terminate it with the terminator provided.
• See Table 8 for the maximum daisy-chain communications distances for 2-wire devices.
• The terminal’s voltage and current ratings are compliant with the requirements of the EIA RS-485 

communications standard.

OPERATING THE DISPLAY
The power meter is equipped with a large, back-lit LCD display. It will display up to six lines of 
information plus a seventh row of menu options. Figure 26 shows the parts of the power meter display.
Figure 26: Parts of PM5350 Display

How the Buttons Work
k

A Icon 1-Wrench Icon 
(Maintenance) or Heartbeat Icon

B Screen Title
C Icon 2-Alarm Icon
D Menu Area
E Energy/Alarm LED (orange)
F Heartbeat/Communication LED 

(green)
G Button 4
H Button 3
I Button 2
J Button 1
K Data Area
L Cursor

Power Meter PM5350 or other PowerLogic 2-wire compatible devices

Belden 9841 or equivalent

(-)

(+) D1

D0
20
19
18

MCT2W-RS485 terminator
(100 ohm, 1/4 Watt, 1% resistor)

on the last device of the daisy chain

Screen Title

A B C

DEdit

J I H G

L

K

F
E

Table   9: Button Symbols

Navigation
Return to the previous screen. For setup screens:
• If setup changes are made, a confirmation screen is displayed.
• If editing a value, exits edit mode and restores previous value.

Move cursor down.

Move cursor up.

Move the cursor one character to the left.

Move cursor one character to the right.

Increment active character; toggle list selection On.

Decrement active character; toggle list selection Off.

Edit Select parameter or item to edit.

Select Select/deselect item for association.

OK Enter change to a parameter.

Yes Accept.

No Reject.

Ack Acknowledge alarms.

Reset Reset selected item.

�

��

�

�

+
-

Schneider Electric
35 rue Joseph Monier
92500 Rueil-Malmaison, France
www.schneider-electric.com

PowerLogic and Schneider Electric are trademarks or 
registered trademarks of Schneider Electric in France, the 
USA and other countries. Other trademarks are the property 
of their respective owners.
• This product must be installed, connected and used in 

compliance with prevailing standards and/or installation 
regulations.

• If this product is used in a manner not specified by the 
manufacturer, the protection provided by the product may 
be impaired.

• The safety of any system incorporating this product is the 
responsibility of the assembler/installer of the system.

As standards, specifications and designs change from time to 
time, always ask for confirmation of the information given in 
this publication.
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Safety Information

Important Information
Read these instructions carefully and look at the equipment to become 
familiar with the device before trying to install, operate, service or maintain it. 
The following special messages may appear throughout this manual or on 
the equipment to warn of potential hazards or to call attention to information 
that clarifies or simplifies a procedure.

The addition of either symbol to a “Danger” or “Warning” safety label indicates that 
an electrical hazard exists which will result in personal injury if the instructions are 
not followed.

This is the safety alert symbol. It is used to alert you to potential personal injury 
hazards. Obey all safety messages that follow this symbol to avoid possible injury 
or death.

Please Note
Electrical equipment should be installed, operated, serviced, and maintained only 
by qualified personnel. No responsibility is assumed by Schneider Electric for any 
consequences arising out of the use of this material.

A qualified person is one who has skills and knowledge related to the construction, 
installation, and operation of electrical equipment and has received safety training 
to recognize and avoid the hazards involved.

DANGER indicates an imminently hazardous situation which, if not avoided, will 
result in death or serious injury.

WARNING indicates a potentially hazardous situation which, if not avoided, can 
result in death or serious injury.

CAUTION indicates a potentially hazardous situation which, if not avoided, can 
result in minor or moderate injury.

NOTICE is used to address practices not related to physical injury. The safety 
alert symbol shall not be used with this signal word.
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Notices

FCC Part 15 Notice
This equipment has been tested and found to comply with the limits for a Class A 
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference when the equipment is 
operated in a commercial environment. This equipment generates, uses, and can 
radiate radio frequency energy and, if not installed and used in accordance with the 
instruction manual, may cause harmful interference to radio communications. 
Operation of this equipment in a residential area is likely to cause harmful 
interference in which case the user will be required to correct the interference at his 
own expense. 

This Class A digital apparatus complies with Canadian ICES-003.
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Chapter 1—Introduction

Power Meter Hardware
Figure 1– 1 below shows the parts of the power meter. Table 1– 1 describes the parts.
Figure 1– 1 Parts of the power meter (rear panel door removed)

Table 1– 1 Parts of the Power Meter

Number Part Description

A Retainer clips Used to secure the power meter in place

B Control power supply 
connector Connection for control power to the power meter

C Voltage inputs Voltage metering connections

D Digital outputs Digital outputs (DO1 and DO2) connections

E RS-485 port (COM1) Used for communications with a monitoring and control system, can 
be daisy-chained to multiple devices

F Digital inputs Digital inputs (DI1-DI4) connections, whetting voltage supplied by 
power meter

G Current inputs Current metering connections

B C

A

FED

G
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Power Meter Parts and Accessories

Box Contents

• One (1) power meter with retainer clips attached
• One (1) set of installation guides
• One (1) RS-485 Terminator (MCT2W)
• One (1) panel gasket
• One (1) certificate of calibration
• One (1) meter mounting template
• Three (3) screws (spare screws for CTs)

Firmware
This user guide is written to be used with firmware version 2.00.0000. See “Identifying the 
Firmware Version, Model, and Serial Number” on page 61 for instructions on determining the 
firmware version.

Table 1– 2 Power Meter Models

Description Model Number

Power Meter with Integrated Display PowerLogic™ Power Meter PM5350
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Chapter 2—Safety Precautions

Before You Begin
This section contains important safety precautions that must be followed before 
attempting to install, service, or maintain electrical equipment. Carefully read and follow 
the safety precautions outlined below.

1. Turn off all power supplying this device before working on it.

2. Always use a properly rated voltage sensing device to confirm that all power is off.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

• Apply appropriate personal protective equipment (PPE) and follow safe electrical 
work practices. See NFPA 70E in the USA or applicable local standards.

• Only qualified electrical workers should install this equipment. Such work should be 
performed only after reading this entire set of instructions.

• If the equipment is not used in a manner specified by the manufacturer, the protection 
provided by the equipment may be impaired.

• NEVER work alone.
• Do not use this device for critical control or protection applications where human or 

equipment safety relies on the operation of the control circuit. 
• Before performing visual inspections, tests, or maintenance on this equipment, dis-

connect all sources of electric power. Assume that all circuits are live until they have 
been completely de-energized, tested, and tagged. Pay particular attention to the de-
sign of the power system. Consider all sources of power, including the possibility of 
backfeeding. 

• Turn off all power supplying this device before working on it.
• Always use a properly rated voltage sensing device to confirm that all power is off.
• Do not exceed the device’s ratings for maximum limits.
• Before closing all covers and doors, carefully inspect the work area for tools and ob-

jects that may have been left inside the equipment. 
• When removing or installing panels, do not allow them to extend into the energized 

bus.
• The successful operation of this equipment depends upon proper handling, installa-

tion, and operation. Neglecting fundamental installation requirements may lead to per-
sonal injury as well as damage to electrical equipment or other property.

• NEVER bypass external fusing.
• NEVER short the secondary of a PT or VT.
• NEVER open circuit a CT; use the shorting block to short circuit the leads of the CT 

before removing the connection from the power meter.
• Before performing Dielectric (Hi-Pot) or Megger testing on any equipment in which the 

power meter is installed, disconnect all input and output wires to the power meter. 
High voltage testing may damage electronic components contained in the demand 
controller.

• This equipment should be installed in a suitable electrical enclosure.
• Always use grounded external CTs for current inputs.
• All external CT’s and PT’s should have reinforced insulation.

Failure to follow these instructions will result in death or serious injury.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 444 of 3354



PowerLogic™ Power Meter PM5350  63230-401-203A4
Safety Precautions 01/2014

© 2013 Schneider Electric. All Rights Reserved.4

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 445 of 3354



63230-401-203A4 PowerLogic™ Power Meter PM5350
01/2014 Operating the Display

© 2013 Schneider Electric. All Rights Reserved. 5

Chapter 3—Operation

Operating the Display
The power meter is equipped with a large, back-lit LCD display. It is designed to display 
up to six lines of information plus a row of menu options. Figure 3–1 shows the different 
parts of the power meter display.

A. Icon 1—Wrench Icon (Maintenance) or Heartbeat Icon
B. Screen Title
C. Icon 2—Alarm Icon
D. Cursor
E. Data Area
F. Button 1
G. Button 2
H. Button 3
I. Button 4
J. Menu Area
K. Energy/Alarm LED (orange)
L. Heartbeat/Communication LED (green)

Figure 3–1: Power Meter Display

A B C

J

F G H I

D

E

L
K
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How the Buttons Work

The buttons select menu items, display more menu items in a menu list, and return to 
previous menus. A menu item appears over one of the four buttons. Pressing a button 
selects the menu item and displays the menu item’s screen. To return to the previous 
menu level, press the button below ▲. To cycle through the menu items in a menu list, 
press the button below . Table 3–1 describes the button symbols.

Table 3–1: Button Symbols

• To differentiate between menu items and parameters, menu items are placed in 
brackets. For example, “[Phase]” denotes a phase menu item, and “Phase” denotes a 
phase parameter.

• Each time you read “press” in this manual, press and release the appropriate button 
beneath a menu item. For example, if you are asked to “Press [Phase],” you would 
press and release the button below the phase menu item.

Changing Values

In this document, “item” refers to a feature such as an alarm, and “parameter” refers to an 
attribute of an item such as a pickup setpoint.

Navigation
Return to the previous screen. For setup screens:
• If setup changes are made, a confirmation screen is displayed.
• If editing a value, exits edit mode and restores previous value.

Move cursor down.

Move cursor up.

Move the cursor one character to the left.

Move cursor one character to the right.

Indicates the item is selected.

Increment active character; toggle list selection On.

Decrement active character; toggle list selection Off.

Edit Select parameter or item to edit.

Select Select/deselect item for association.

OK Enter change to a parameter.

Yes Accept.

No Reject.

Ack Acknowledge alarms.

Reset Reset selected item.

Detail Details of selected item.

Next Advance to next circuit reading (only available in Multi Circuit circuit mode.)

�

�

�

�

�

X
+
-
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When you enter a setup screen, the cursor points to the first setup item or parameter on 
the screen. Press ▼ and ▲ to move to the item or parameter you wish to edit. Press 
[Edit] to select a parameter. The value to be edited is displayed in the edit field, with the 
active digit of the setup value shown in reverse video.

To change a text value:

• Press  to enter the selected value for the active digit and move to the next digit to 
the right. At the maximum number of digits, the  takes you back to the first digit. 

• Press + to increment and - to decrement the active digit through the numerals 0-9, the 
letters A-Z, the “.” or any other possible selections.

To change a numerical value:

• Press  to enter the selected value for the active digit and move to the next digit to 
the left. At the maximum number of digits, the  takes you back to the first digit.

• Press + to increment the active digit through the numerals 0-9, and ".", "+", and "-".

To select a value from a list:

• Press + to scroll up and - to scroll down through the list of available selections.
• Press [OK] to enter the selected value.

Icons

The icons flash to indicate the power meter LCD is operational.

• Wrench Icon—The power meter requires maintenance. 
• Heartbeat Icon—The power meter LCD is operational. 
• Alarm Icon—See “About Alarms” on page 39 and “Alarm Priorities” on page 41. 

LEDs

There are two LEDs on the power meter display, the energy/alarm LED and the 
heartbeat/communication LED.

Energy/Alarm LED

Configure the energy/alarm LED in the following three ways:

• Energy Indicator—Flashes at a rate proportional to the amount of energy consumed, 
allows the accuracy of the power meter to be verified.

• Alarm—Flashes as long as there are any active high priority alarms. The LED blinks 
until the alarm is acknowledged.

• Off—Default

NOTE: See “Setting Up the Energy/Alarm LED” on page 60 for more information.

Heartbeat/Communication LED

The heartbeat/communication LED flashes at a steady rate during normal operation and 
at a variable rate when communications is active.

NOTE: See “Heartbeat/Communication LED” on page 63 for more information.

When you complete setup for the selected feature, press ▲ to return to the previous 
screen. If any setup changes are made, a confirmation screen appears with the choice to 
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save the changes or cancel. Select [Yes], to save changes and return to the previous 
screen. Select [No], to cancel the changes and return to the previous screen.

If any setup parameters are invalid, the “Invalid Parameter(s)” screen displays (see 
Figure 3–3). Press ▲ to return to the previous setup screen.

Figure 3–2: Confirmation screen

Figure 3–3: Invalid Parameter(s) screen
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Menu Overview
Menu items are displayed below the horizontal line at the bottom of the screen. Figure 3–
4 below shows the menu items of the power meter menu hierarchy in Normal circuit 
mode. Selecting a Level 1 menu item takes you to the next screen level containing the 
Level 2 menu items. Some Level 2 items have Level 3 items. The navigation buttons work 
consistently across all menu levels. Press  to scroll through all menu items on a level.

Figure 3–4: Menu Tree

Phase         Dmd       

   V L-L (U)     V L-N (V)

Wh             VAh         VARh

Power (PQS)      Phase         Dmd

Amps (I)    V L-L (U)   V L-N (V)
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THD
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Timer
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   True           Disp

LED       D Out       D In  

Unbal

TDD

   Amps (I)    V L-L (U)    V L-N (V)

THD           thd

Alarm

I/O

Meter         Comm        Alarm          I/O            HMI           Clock

Maint  Reset

 Setup

 Active           Hist        Count      Unack

   D Out         D In

1-Sec      Unary       Dig

Basic      Advan      Dmd

 Diag  Info        Meter        Cl Pwr

Disp   Region   Pass

Clock

 V L-L (U)     V L-N (V)

 True       Disp

  THD        thd

Pk DT

  Load          Oper

Level 1 Level 2

  Global      Single

   Amps (I)    V L-L (U)    V L-N (V)

   Amps (I)    V L-L (U)    V L-N (V)

   Amps (I)    V L-L (U)    V L-N (V)

 Active (P)     Reac (Q)     Appr (S)

DI1   DI2   DI3   DI4DO1   DO2

DI1   DI2   DI3   DI4DO1   DO2
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Label      Load Timer Setpt (A)     PK I dmd for TDD (A)
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Setting Up the Power Meter
The power meter ships with many default values already set up. To change values, 
navigate to the appropriate screen and enter new values. Use the instructions in the 
following sections to change values. New values are automatically saved when you exit 
the screen and accept the confirmation request.

Power Meter Basic Setup
To begin power meter basic setup:

1. Scroll to [Maint] in the menu list.

2. Press [Maint].

3. Press [Setup].

4. Enter your setup password.
NOTE: The default password is 0000. See “Setting Up Passwords” on page 24 for 
information on changing passwords.

5. Press [Meter].

6. Press [Basic]. The Basic Setup screen appears.

Use the directions in the following sections to set up basic power meter values.

NOTE: If you make changes to the basic power meter setup, all alarms disable to prevent 
undesired alarm operation. Confirm alarm configuration and enable the required alarms.

Setting Up the Power System

The power meter has two circuit modes: Normal (default) and Multi Circuit. See 
“Supported Power System Configurations” on page 11 for more information on power 
systems in Normal mode. See Appendix E on  page 77 for information on multi circuit 
power system configurations.
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To set up the power system:

Supported Power System Configurations

The power meter supports several power system configurations. See Figure 3–5 and 
Figure 3–6, and Table 3–2, Table 3–3, and Table 3–4 for details.

NOTE: There are additional supported power system configurations in Multi Circuit circuit 
mode. See Appendix E on  page 77 for information on multi circuit power system 
configurations.

1. Press [Edit] to select Power 
System.

2. Press + and - to scroll through 
the list of supported power 
system configurations.

3. Press [OK] to select the power 
system configuration to be 
metered.

Figure 3–5: Single-Phase Power System Configurations

1PH3W LL with N1PH2W LL1PH2W LN

Table 3–2: Single-Phase

Power System Configuration Number of 
Wires

CTs Voltage Connections
Qty. Meter Terminal Qty. Meter Terminal Type

Single-Phase Wiring
1PH2W LN 2 1 I1 2 V1, Vn L-N

1PH2W LL 2 1 I1 2 V1, V2 L-L

1PH3W LL with N 3 2 I1, I2 3 V1, V2, Vn L-L with N

NOTE: For 1 CT and 2 CT systems, you must configure the power meter for the phase on which the CT is installed.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 452 of 3354



PowerLogic™ Power Meter PM5350  63230-401-203A4
Power Meter Basic Setup 01/2014

© 2013 Schneider Electric. All Rights Reserved.12

Figure 3–6: Three-Phase Power System Configurations

N N

N N

3PH3W Delta Corner Grounded
(3PH3W Dlt Crnr Gnd)

3PH3W Delta Ungrounded
(3PH3W Dlt Ungnd)

3PH3W Wye Ungrounded
(3PH3W Wye Ungnd)

3PH3W Wye Resistance Grounded
(3PH3W Wye Res Gnd)

3PH4W Wye Resistance Grounded
(3PH4W Wye Res Gnd)

3PH4W Wye Grounded
(3PH4W Wye Gnd)

3PH4W Delta Center-Tapped
(3PH4W Dlt Ctr Tp)

3PH4W Open Delta Center-Tapped
(3PH4W Opn Dlt Ctr Tp)

Table 3–3: Three-Phase Direct Connect

Power System Configuration Number of 
Wires

CTs Voltage Connections
Qty. Meter Terminal Qty. Meter Terminal Type

Three-Phase Wiring
3PH3W Dlt Crnr Gnd 

3PH3WDlt Ungnd
3PH3W Wye Ungnd

3PH3W Wye Res Gnd

3

2 I1, I3 3 V1, V2, V3 Delta

3 I1, I2, I3 3 V1, V2, V3 Delta

3PH3W Dlt Crnr Gnd
3PH3WDlt Ungnd

3PH3W Wye Ungnd
3PH3W Wye Res Gnd

3 1 I1 3 V1, V2, V3 Delta 
(Balanced)

NOTE: For 1 CT and 2 CT systems, you must configure the power meter for the phase on which the CT is installed.

Power System Configuration Number of 
Wires

CTs Voltage Connections
Qty. Meter Terminal Qty. Meter Terminal Type

Three-Phase Wiring
3PH4W Opn Dlt Ctr Tp

3PH4W Dlt Ctr Tp
3PH4W Wye Gnd

3PH4W Wye Res Gnd

4 3 I1, I2, I3 4 V1, V2, V3, Vn  Delta

3PH4W Opn Dlt Ctr Tp
3PH4W Dlt Ctr Tp
3PH4W Wye Gnd

3PH4W Wye Res Gnd

4 3 I1, I2, I3 4 V1, V2, V3, Vn Wye

3PH4W Opn Dlt Ctr Tp
3PH4W Dlt Ctr Tp
3PH4W Wye Gnd

3PH4W Wye Res Gnd

4 1 I1 4 V1, V2, V3, Vn Wye 
(Balanced)

NOTE: For 1 CT and 2 CT systems, you must configure the power meter for the phase on which the CT is installed.
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Overcurrent Protection

Clearly label the device’s disconnect circuit mechanism and install it within easy reach of 
the operator.

NOTE: The disconnect circuit breaker or fusing must be rated for the available short 
circuit current at the connection points.

Table 3–1: Fuse Recommendations

For selecting fuses and circuit breakers other than those listed above, use the following 
criteria:

• Select overcurrent protection rated as listed above.
• Select current interrupt capacity based on the installation category and fault current 

capability.
• Select overcurrent protection with a time delay.
• The voltage rating should be based on the input voltage applied.
• If a 250 mA fuse is not available with the required fault current capability, use a fuse 

rated at a maximum of 500 mA.
• Fuse protection can be substituted with molded-case circuit breaker 0.5A/4-Pole.

Table 3–4: Three-Phase (with VTs)

Power System Configuration Number of 
Wires

CTs Voltage Connections
Qty. Meter Terminal Qty. Meter Terminal Type

Three-Phase Wiring
3PH3W Dlt Crnr Gnd

3PH3WDlt Ungnd
3PH3W Wye Ungnd

3PH3W Wye Res Gnd

3
2 I1, I3 2 V1, V3 

(V2 to Ground) Delta

3 I1, I2, I3 2 V1, V3 
(V2 to Ground) Delta

3PH3W Dlt Crnr Gnd
3PH3WDlt Ungnd

3PH3W Wye Ungnd
3PH3W Wye Res Gnd

3 1 I1 2 V1, V3 
(V2 to Ground)

Delta 
(Balanced)

3PH4W Opn Dlt Ctr Tp
3PH4W Dlt Ctr Tp
3PH4W Wye Gnd

3PH4W Wye Res Gnd

4

3 I1, I2, I3 3 V1, V2, V3 
(Vn to Ground)  Wye

3 I1, I2, I3 2 V1, V3 
(Vn to Ground) Wye

2 I1, I2, I3 3 V1, V2, V3
(Vn to Ground)  Wye

3PH4W Opn Dlt Ctr Tp
3PH4W Dlt Ctr Tp
3PH4W Wye Gnd

3PH4W Wye Res Gnd

4 1 I1 3 V1, V2, V3
(Vn to Ground)

 Wye 
(Balanced)

NOTE: For 1 CT and 2 CT systems, you must configure the power meter for the phase on which the CT is installed.

Control Power 
Source Source Voltage (Vs) Fuse Fuse Amperage

CPT Vs ≤ 125 Vac FNM or MDL 250 mA
CPT 125 < Vs ≤ 240 Vac FNQ or FNQ-R 250 mA
CPT 240 < Vs ≤ 277 Vac FNQ or FNQ-R 250 mA
Line Voltage Vs ≤ 240 Vac FNQ-R 250 mA
Line Voltage Vs > 240 Vac FNQ-R 250 mA
DC Vs ≤ 300 Vdc LP-CC 500 mA
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Setting Up Voltage Connection and CT Options

The options available for voltage connections (VT Connect) and the number of CTs that 
can be selected (CT on Terminal) are based on the power system selected in “Setting Up 
the Power System” on page 10. The CT Primary and Secondary are set in Amps (A).

To set up voltage connections and CTs:

1. Press ▼ to select VT Connect, 
then press [Edit].

2. Press + and - to scroll through the 
VT Connect options.

3. Press [OK] to select the VT 
Connect. If you choose Direct Con, 
skip to step 8.

4. Press ▼ to select VT Primary (V), 
then press [Edit].

5. Press + and - to scroll through the 
options.

6. Press [OK] to select VT Primary 
(V).

7. Press ▼ to select VT Secondary 
(V), then follow steps 4 to 6 to 
select VT Secondary.

8. Press ▼ to select CT on 
Terminal, then press [Edit].

9. Press + and - to scroll through the 
terminal options.

10. Press [OK] to enter the terminal 
the CT is on.

11. Press ▼ to select CT Primary (A), 
then press [Edit].

12. Press + to increment the active 
digit through the numerals 0-9.

13. Press  to enter the selected 
value for the active digit and move 
to the next digit to the left.

14. Continue until all values are 
selected, then press [OK] to enter 
the CT Primary.

15. Press ▼ to select CT Secondary 
(A), then press [Edit].

16. Press + and - to scroll through a 
list of CT Secondary options.
NOTE: CT Secondary options are 
5A or 1A. See “Specifications” on 
page 65 for accuracy level.

17. Press [OK] to select the CT 
Secondary.
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Setting Up the System Frequency

The system frequency is limited to 50 Hz or 60 Hz.

To set up the system frequency:

Setting Up the Phase Rotation

The phase rotation is limited to ABC or CBA.

To set up the phase rotation:

1. Press ▼ to select System 
Frequency, then press [Edit].

2. Press + and - to scroll between 
50 and 60 Hz.

3. Press [OK] to select the system 
frequency.

1. Press ▼ to select Phase 
Rotation, then press [Edit].

2. Press + and - to scroll between 
ABC and CBA.

3. Press [OK] to select the phase 
rotation.
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Power Meter Advanced Setup
To begin power meter advanced setup:

1. Scroll to [Maint] in the menu list.

2. Press [Maint].

3. Press [Setup].

4. Enter your setup password.
NOTE: The default password is 0000. See “Setting Up Passwords” on page 24 for 
information on changing passwords.

5. Press [Meter].

6. Press [Advan]. 

Use the directions in the following sections to set up power meter advanced values.

Setting Up the Load Timer Setpoint

There are two typical uses for the load timer setpoint:

• Select a relatively low setpoint. The timer increments when the load being metered is 
running. This could be useful in recording machine run time for a preventive 
maintenance program.

• Select a setpoint that is equal to the rating of the power system conductors. The timer 
increments and records how long the conductors were overloaded. This could be 
used to help determine if a circuit has the capacity to add additional load or if loads 
should be moved to another circuit.

The load timer setpoint is set in Amps (A).

To set up the load timer setpoint:

1. Press ▼ to select Load Timer 
Setpoint, then press [Edit].

2. Press + to increment the active 
digit through the numerals 0-9.

3. Press  to enter the selected 
value for the active digit and 
move to the next digit to the left.

4. Continue until all values are 
selected, then press [OK] to set 
the load timer setpoint.
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Setting Up the Peak Current Demand Over Last Year

The peak current demand over last year calculates Total Demand Distortion (TDD) in 
amperes. See the TDD discussion in “Power Analysis Values” on page 37 for more 
information. Enter 0 if you want the power meter to use metered current peak demand for 
this calculation.

The peak current demand is set in Amps (A).

To set up the peak current demand over last year:

Power Meter Demand Setup
To begin power meter demand setup:

1. Scroll to [Maint] in the menu list.

2. Press [Maint].

3. Press [Setup].

4. Enter your setup password.
NOTE: The default password is 0000. See “Setting Up Passwords” on page 24 for 
information on changing passwords.

5. Press [Meter].

6. Press [Dmd]. 

Use the directions in the following sections to set up power meter demand values.

1. Press ▼ to select Pk Current 
Dmd for TDD, then press [Edit].

2. Press + to increment the active 
digit through the numerals 0-9.

3. Press  to enter the selected 
value for the active digit and 
move to the next digit to the left.

4. Continue until all values are 
selected, then press [OK] to 
enter the peak current demand 
over last year.
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Setting Up Power and Current Demand

To set up the power or current, demand:

1. Press ▼ and ▲ to scroll 
between Power and Current 
Demand.

2. Press [Edit] to select a demand.

3. Press [Edit] to select Method.

4. Press + and - to scroll through a 
list of supported demand 
methods.

5. Press [OK] to select the 
demand method.
NOTE: If you select Input Sync 
Block or Rolling Block, see 
“Select the Digital Input” on 
page 19.

6. Press ▼ to select Interval, 
then press [Edit].

7. Press + to increment the active 
digit through the numerals 0-9.

8. Press  to enter the selected 
number for the active digit and 
move to the next digit to the left.

9. Continue until all values are 
selected, then press [OK] to 
enter the interval.

10. If you selected a Rolling Block 
method (Timed, Input Sync, 
Cmd Sync), press ▼ to select 
Subinterval, then press [Edit].
Otherwise, proceed to Step 13.

11. Press + to increment the active 
digit through the numerals 0-9.
NOTE: The subinterval duration 
must be evenly divisible into the 
demand interval duration.

12. Continue until all values are 
selected, then press [OK] to 
enter the subinterval.
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Setting Up Power and Current Demand (continued)

Select the Digital Input

If you select Input Sync Block or Input Sync Rolling Block as the demand method, select 
the digital input to be associated with the demand system.

When the digital input is energized, the demand interval will trigger. For a valid demand 
interval, the digital input must be energized within +/-5 seconds of the set interval.

To select the digital input:

13. Press ▼to select Select Dig 
Output, then press [Edit].

14. Press + and - to scroll through 
the digital outputs.

15. Press [OK] to select the digital 
output to be associated with the 
demand system.

16. Press ▲ to return to the 
previous screen.
NOTE: If existing associations 
will be lost by making the new 
selection, a confirmation screen 
appears. 

— Press [Yes] to accept the 
changes and return to the 
previous screen.

— Press [No] to keep the 
existing configuration and 
return to the previous 
screen.

1. Press ▼to select Select Dig 
Input, then press [Edit].

2. Press + and - to scroll through 
the digital inputs.

3. Press [OK] to select the digital 
input to be associated with the 
demand system.

4. Press ▲ to return to the 
previous screen.
NOTE: If existing associations 
will be lost by making the new 
selection, a confirmation screen 
appears.

— Press [Yes] to accept the 
changes and return to the 
previous screen.

— Press [No] to keep the 
existing configuration and 
return to the previous 
screen.
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Power Meter Communication Setup
To begin power meter communication setup:

1. Scroll to [Maint] in the menu list.

2. Press [Maint].

3. Press [Setup].

4. Enter your setup password.
NOTE: The default password is 0000. See “Setting Up Passwords” on page 24 for 
information on changing passwords.

5. Press [Comm]. The Communication Setup screen appears.

Use the directions in the following sections to set up power meter communications values.

Setting Up Communications

To set up communications:

Setting Up Alarms

See “Alarms” on page 39 for information on setting up alarms.

1. Press ▼ to select Protocol, 
then press [Edit].

2. Press + and - to scroll through 
the protocol options.

3. Press [OK] to set the protocol.

4. Press ▼ to select Address, 
then press [Edit].

5. Press + to increment the active 
digit through the numerals 0-9.

6. Press  to enter the selected 
value for the active digit and 
move to the next digit to the left.

7. Continue until all values are 
selected, then press [OK] to set 
the address.

8. Press ▼ to select Baud Rate, 
then press [Edit].

9. Press + and - to scroll through 
the Baud rate options.

10. Press [OK] to set the Baud rate.

11. Press ▼ to select Parity, then 
press [Edit].

12. Press + and - to scroll through 
the parity options.

13. Press [OK] to set the parity.
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Setting Up I/O

See “Input/Output Capabilities” on page 51 for information on setting up I/O.

Power Meter HMI Setup
To begin power meter HMI setup:

1. Scroll to [Maint] in the menu list.

2. Press [Maint].

3. Press [Setup].

4. Enter your setup password.
NOTE: The default password is 0000. See “Setting Up Passwords” on page 24 for 
information on changing passwords.

5. Press [HMI]. The HMI Setup screen appears.

Use the directions in the following sections to set up power meter HMI values.

Setting Up the Display

To set up the display:

1. Press [Disp]. The Display 
screen appears.

2. Press [Edit] to select Contrast.

3. Press + to increment the active 
digit through the numerals 0-9. 
NOTE: The contrast values 
range between 1 and 9.

4. Press [OK] to set the contrast.

5. Press ▼to select Backlight 
Timeout (min), then press 
[Edit].

6. Press + to increment the active 
digit through the numerals 0-9.
NOTE: The backlight timeout 
values range between 0 and 60 
minutes. 0 disables the timeout.

7. Press  to enter the selected 
value for the active digit and 
move to the next digit to the left.

8. Continue until all values are 
selected, then press [OK] to set 
the backlight timeout.
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Setting Up the Display (continued)

9. Press ▼to select Screen 
Timeout (min), then press 
[Edit].

10. Press + to increment the active 
digit through the numerals 0-9.
NOTE: The screen timeout 
values range between 0 and 60 
minutes. 0 disables the timeout.

11. Press  to enter the selected 
value for the active digit and 
move to the next digit to the left.

12. Continue until all values are 
selected, then press [OK] to set 
the screen timeout.

13. Press ▲ to return to the 
previous screen.

NOTE: If existing associations 
will be lost by making the new 
selection, a confirmation screen 
appears.

— Press [Yes] to accept the 
changes and return to the 
previous screen.

— Press [No] to keep the 
existing configuration and 
return to the previous 
screen.
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Setting Up Regional Settings

To set up regional settings:

1. Press [Region]. The Regional 
Settings screen appears.

2. Press [Edit] to select Language.

3. Press + and - to scroll through 
the language options.

4. Press [OK] to set the language.
NOTE: Models with 
communications support the 
download of language files with 
additional languages to the 
power meter. All languages 
available on the power meter 
are listed. See “Downloading 
Firmware” on page 62 for more 
information.

5. Press ▼to select Date Format, 
then press [Edit].

6. Press + and - to scroll through 
the date format options.

7. Press [OK] to set the date 
format.

8. Press ▼to select Time 
Format, then press [Edit].

9. Press + and - to scroll through 
the time format options.

10. Press [OK] to set the time 
format.

11. Press ▼to select HMI Mode, 
then press [Edit].

12. Press + and - to scroll through 
the HMI mode options.

13. Press [OK] to set the HMI 
mode.

14. Press ▲ to return to the 
previous screen.

NOTE: If existing associations 
will be lost by making the new 
selection, a confirmation screen 
appears.

— Press [Yes] to accept the 
changes and return to the 
previous screen.

— Press [No] to keep the 
existing configuration and 
return to the previous 
screen.
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Setting Up Passwords

The passwords for HMI access to setup and resets are configurable. Passwords must use 
four numeric characters. The characters are from the US ASCII character set and are not 
translated or affected by language selection.

To set up a password:

Power Meter Clock Setup
To begin power meter clock setup:

1. Scroll to [Maint] in the menu list.

2. Press [Maint].

3. Press [Setup].

4. Enter your setup password.
NOTE: The default password is 0000. See “Setting Up Passwords” on page 24 for 
information on changing passwords.

5. Press [Clock]. The Clock setup screen appears.

Use the directions in the following sections to set up power meter clock values.

1. Press ▼ and ▲ to scroll 
through the passwords in the 
Passwords screen.

2. Press [Edit] to select a 
password.

3. Press + to increment the active 
digit through the numerals 0-9.

4. Press  to enter the selected 
value for the active digit and 
move to the next digit to the left.

5. Continue until all values are 
selected, then press [OK] to set 
the password.
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Setting Up the Clock

The power meter stores all date and time stamps in GMT. If “Local” meter time is 
selected, the GMT offset converts the GMT values to local date and time values for 
display on the HMI. There is also an option to display the GMT values on the HMI.

To set up the clock:

Reset the Power Meter
To begin power meter reset setup:

1. Scroll to [Maint] in the menu list.

2. Press [Maint].

3. Press [Reset]. The Resets screen appears.

Meter values can be re-initialized using the reset function. Resets are grouped into global 
resets and single resets. Use the directions in the following sections to set up power 
meter reset values.

1. Press [Edit] to select Date.

2. Press + to increment the active 
digit for the first character of the 
date.

3. Press  to enter the selected 
character and move to the 
character to the left. 

4. Continue until all values are 
selected, then press [OK] to set 
the date.

5. Press ▼and follow Steps 2 to 
6 to set the Time.

6. Press ▼to select Meter Time, 
then press [Edit].

7. Press + and - to scroll through 
the meter time options.

8. Press [OK] to set the meter 
time.
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Global Resets

Global resets include power meter reinitialization, as well as resets of all values for the 
following items:

• Energies
• Demands
• Min/Max Values
• Alarm Logs and Counters
• I/O Counters and Timers

To reinitialize the power meter:

1. Press [Select] to select Global 
Resets.

2. Press [Reset] to select Meter 
Initialization.

3. Enter the Energy Password, 
then press [OK].

4. A confirmation screen appears.

— Press [Yes] to reset the 
power meter.

— Press [No] to return to the 
previous screen.

To reset all values for a selected 
item:

1. Press [Select] to select Global 
Resets.

2. Press ▼ and ▲ to scroll to 
the item you want to reset.

3. Press [Reset].
NOTE: If you selected 
energies, demands, or 
min/max, a password is 
required. Enter the reset 
password for the selected item.

4. Press [OK].

5. A confirmation screen appears.

— Press [Yes] to reset all 
values.

— Press [No] to return to the 
previous screen.
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Single Resets

Single resets allow you to reset specific items individually. Use the single reset option to 
reset he following values:

• Energy
• Demand
• Alarms
• Digital Inputs
• Digital Outputs
• Active Load Timer

To reset a value for the selected item:

1. Press ▼to select Single 
Resets, then press [Select].

2. Press ▼ and ▲ to scroll to 
the item you want to reset.

3. Press [Select].
NOTE: If you selected energy 
or demand, a password is 
required. Enter the reset 
password for the selected item.

4. In the item Reset screen, press 
▼ and ▲ to select the 
specific value you wish to reset.
NOTE: The example displays a 
demand reset with Demand 
selected for reset.

5. Press [Reset] to reset the 
selected value.

6. A confirmation screen appears.

— Press [Yes] to reset the 
selected value.

— Press [No] to return to the 
previous screen.
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Chapter 4—Metering

Power Meter Characteristics
The power meter measures currents and voltages and reports in real time the rms values 
for all three phases and neutral. In addition, the power meter calculates power factor, real 
power, reactive power, and more.

The PM5350 is not for use on Direct Current (DC) circuits. The power meter will 
incorrectly read 0 volts.

Table 4–1 lists metering characteristics of the power meter.

Table 4–1: Power Meter Characteristics 

Instantaneous rms Values
Current Per phase, neutral or ground, average of 3 phases
Voltage Average of 3 phases, L-L and L-N
Frequency 45 to 70 Hz
Active power Total and per phase (signed)
Reactive power Total and per phase (signed)
Apparent power Total and per phase
True Power Factor Total and per phase 0.000 to 1 (signed, four quadrant)
Displacement Power Factor Total and per phase 0.000 to 1 (signed, four quadrant)
Energy Values (Delivered, Received, Del+Rec, Del-Rec)
Active energy 0 to 9.2 x 1018 Wh 
Reactive energy 0 to 9.2 x 1018 VARh 
Apparent energy 0 to 9.2 x 1018 VAh
Demand Values
Current Average
Active, reactive, apparent power Total
Maximum Demand Values
Maximum current Average
Maximum active power Total
Maximum reactive power Total
Maximum apparent power Total
Power-Quality Values
Total harmonic distortion (THD and thd) Current and voltage (L-L and L-N)
Total demand distortion (TDD)
Reset
Maximum demand current and power (password protected)
Energy values (HMI password protected)
Minimum and maximum values (password protected)
Active load timer
I/O Counters and timers
Visualization Modes 
IEC and IEEE All calculations are the same under both visualization modes.
Minimum and Maximum Values
Real power per phase and total
Apparent power per phase and total
Reactive power per phase and total
PF (power factor) true and displacement, per phase and total
Current per phase and average
Voltage (L-L and L-N) per phase and average
THD and thd current per phase
THD and thd voltage (L-L and L-N)
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MODBUS RS-485

Digital Outputs

Digital Inputs

Min/Max Values for Real-Time Readings
When any one-second real-time reading reaches its highest or lowest value, the power 
meter saves the values in its nonvolatile memory. These values are called the minimum 
and maximum (min/max) values. 

From the power meter display you can:

• View all min/max values since the last reset and the reset date and time. See Table 4–
1 for a list of the minimum and maximum values stored in the power meter. 

• Reset min/max values. See “Reset the Power Meter” on page 25.

All running min/max values are arithmetic minimum and maximum values. For example, 
the minimum phase A–B voltage is the lowest value in the range 0 to 1200 kV that has 
occurred since the min/max values were last reset. 

Local or Remote Setup

Distribution system Type 3-phase 3- or 4-wire with 1, 2, or 3 CTs, single-phase 2- or 3-wire with 
1 or 2 CTs

Current transformers rating Primary 5 to 32,767 A
Secondary 5 A, 1 A

Voltage transformers rating Primary 1,000,000 V max
Secondary 100 V, 110 V, 115 V, 120 V

Demand currents calculation method 1 to 60 minutes
Demand power calculation method 1 to 60 minutes

Table 4–1: Power Meter Characteristics  (continued)

Functions

RS-485 link 2-wire
Communication protocol MODBUS RTU, MODBUS ASCII, JBUS
Settings

Communication address 1 to 247 (255 for JBUS)
Baud rate (communication speed) 9600, 19200, 38400 baud
Parity none, even, odd

Digital Outputs

Modes: External, Alarm, Demand Sync 2 Electromechanical relays

Digital Inputs

Modes: Normal, Demand Sync 4 digital inputs
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Power Factor Min/Max Conventions

The Power Factor (PF) values are encoded into four quadrant floating point register 
values. These values fall between the minimum and maximum on a continuous scale for 
all real-time readings: -2 < PF ≤ 2. The minimum value represents the measurement 
closest to -2 and the maximum value is the measurement closest to 2 on the scale. 

NOTE: See “Power Factor Register Format” on page 71 for information on using register 
values to determine power factor values.

Figure 4–1 below shows two examples of min/max values. Note that the minimum power 
factor need not be leading, and the maximum power factor need not be lagging.

In Example A, the customer is metering a substation that provides power to the utility 
(Energy Received). The minimum register value is -1.67 and the maximum is -0.9 with 
power factor values ranging from 0.33 (leading) to 0.9 (lagging) respectively. 

In Example B, the customer is being supplied power by the utility (Energy Delivered). The 
minimum register value is 0.8 and the maximum is 1.134 with power factor values ranging 
from 0.8 (lagging) to 0.866 (leading) respectively. 

Figure 4–1: Min/Max Examples
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Demand Readings
The power meter provides a variety of demand readings. Table 4–2 lists the available 
demand readings and their reportable ranges. 

Demand Calculation Methods

Demand power is the energy accumulated during a specified period divided by the length 
of that period. How the power meter performs this calculation depends on the method you 
select. To be compatible with electric utility billing practices, the power meter provides the 
following types of demand power calculations:

• Block Interval Demand
• Synchronized Demand
• Thermal Demand

The default demand calculation is set to a fixed block with a 15 minute interval. 

Block Interval Demand

In the block interval demand method, you select a “block” of time that the power meter 
uses for the demand calculation. You choose how the power meter handles that block of 
time (interval). Three different modes are possible:

• Sliding Block. Select an interval from 1 to 60 minutes (in 1-minute increments). For 
demand intervals less than 15 minutes, the value is updated every 15 seconds. For 
demand intervals 15 minutes and greater, the demand value is updated every 60 
seconds. The power meter displays the demand value for the last completed interval.

• Fixed Block. Select an interval from 1 to 60 minutes (in 1-minute increments). The 
power meter calculates and updates the demand at the end of each interval.

Table 4–2: Demand Readings

Demand Readings

Demand Current, Average
Last Complete Interval 
Present Incomplete Interval 
Predicted
Peak

Demand Real Power, 3Ø Total 
Last Complete Interval 
Present Incomplete Interval 
Predicted
Peak

Demand Reactive Power, 3Ø Total 
Last Complete Interval 
Present Incomplete Interval 
Predicted
Peak

Demand Apparent Power, 3Ø Total 
Last Complete Interval 
Present Incomplete Interval 
Predicted
Peak
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• Rolling Block. Select an interval and a subinterval. The subinterval must divide 
evenly into the interval. For example, you might set three 5-minute subintervals for a 
15-minute interval. Demand for each completed interval is updated at each 
subinterval. The power meter displays the demand value for the last completed 
interval.

Figure 4–2 illustrates the three ways to calculate demand power using the block method. 
For illustration purposes, the interval is set to 15 minutes.

Figure 4–2: Block Interval Demand Examples
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Synchronized Demand

The demand calculations can be synchronized by accepting an external pulse input, a 
command sent over communications. 

• Input Synchronized Demand. You can set up the power meter to accept a demand 
synch pulse from an external source. When the power meter sees a pulse, it starts a 
new demand interval and calculates the demand for the preceding interval. The power 
meter then uses the same time interval as the other meter for each demand 
calculation. Figure 4–3 illustrates this point. You can use the standard digital input 
installed on the meter to receive the synch pulse. When setting up this type of 
demand, you select whether it will be input-synchronized block or input-synchronized 
rolling block demand. The rolling block demand requires that you choose a 
subinterval.

• Command Synchronized Demand. Using command synchronized demand, you can 
synchronize the demand intervals of multiple meters on a communications network. 
For example, if a PLC input is monitoring a pulse at the end of a demand interval on a 
utility revenue meter, you could program the PLC to issue a command to multiple 
meters whenever the utility meter starts a new demand interval. Each time the 
command is issued, the demand readings of each meter are calculated for the same 
interval. When setting up this type of demand, you select whether it will be command-
synchronized block or command-synchronized rolling block demand. The rolling block 
demand requires that you choose a subinterval.

When in demand sync pulse control mode, the power meter will not end a demand 
interval without a pulse. The pulse must be received within +/- 5 seconds of when 
expected. If the pulse is not received in that time frame, the demand system is 
reinitialized.

Figure 4–3: Demand sync pulse timing
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Thermal Demand

The thermal demand method calculates the demand based on a thermal response, which 
mimics thermal demand meters. The demand calculation updates at the end of each 
interval. You select the demand interval from 1 to 60 minutes (in 1-minute increments). In 
Figure 4–4 the interval is set to 15 minutes for illustration purposes. 

Predicted Demand

The power meter calculates predicted demand for the end of the present interval for kW, 
kVAR, and kVA demand. This prediction takes into account the energy consumption thus 
far within the present (partial) interval and the present rate of consumption. The prediction 
is updated every second. 

Figure 4–5 illustrates how a change in load can affect predicted demand for the interval.

Figure 4–4: Thermal Demand Example
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Peak Demand

In nonvolatile memory, the power meter maintains a running maximum for power demand 
values, called “peak demand.” The peak is the highest average for each of these 
readings: kWD, kVARD, and kVAD since the last reset. The power meter stores the date 
and time when the peak demand occurred, as well as the peak demand during the last 
incremental energy interval. 

You can reset peak demand values from the power meter display. To reset all demand 
values, select Maint > Reset > Global Resets > Demands. To reset power or current 
demand values, select Maint > Reset > Single Resets > Demand, then select Power or 
Current. See “Reset the Power Meter” on page 25 for more information.

You should reset peak demand after changes to basic power meter setup, such as CT 
ratio or power system configuration.

Energy Readings
The power meter calculates and stores accumulated energy values for real, reactive, and 
apparent energy. Energy is stored as Delivered, Received, Del+Rec, and Del-Rec.

You can view accumulated energy from the display. The resolution of the energy value 
automatically changes from kWh to MWh (kVAh to MVARh).

Energy values can be reported over communications as 64-bit signed integers. The units 
are always Wh, VARh, or VAh.
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Power Analysis Values
The power analysis values use the following abbreviations:

HC (Harmonic Content) = 

H1 = Fundamental Content

IL = Maximum Demand Load

The power meter provides the following power analysis values:

• THD. Total Harmonic Distortion (THD) is a quick measure of the total distortion 
present in a waveform and is the ratio of harmonic content to the fundamental. It 
provides a general indication of the “quality” of a waveform. THD is calculated for both 
voltage and current. The power meter uses the following equation to calculate THD:

• thd. An alternate method for calculating Total Harmonic Distortion. It considers the 
total harmonic current and the total rms content rather than fundamental content in the 
calculation. The power meter calculates thd for both voltage and current. The power 
meter uses the following equation to calculate thd:

• TDD. Total Demand Distortion (TDD) evaluates the harmonic currents between an 
end user and a power source. The harmonic values are based on a point of common 
coupling (PCC), which is a common point where each user receives power from the 
power source. The power meter uses the following equation to calculate TDD:

+ +H 2
2

H 3
2

H4
2

+

HC
x 100%THD =

H1

HC
x 100%thd =

+H1
2 HC2

+ +HCIA HCIB HCIC x 100%TDD =
IL

2 2 2
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View or Modify Configuration Data using ION Setup
You can use ION Setup to view or modify the meter setup parameters.

For more information on configuration, see ION Setup 3.0 Device configuration guide.
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Chapter 5—Alarms

About Alarms
The  icon appears in the upper-right corner of the meter display when an alarm is 
active.

If the energy/alarm LED has been configured for alarms, the energy/alarm LED flashes 
when an alarm is active. See “Setting Up the Energy/Alarm LED” on page 60 for more 
information.

The power meter maintains a counter for each alarm to keep track of the total number of 
occurrences (see Figure 5–1).

If you make changes to the basic power meter setup, all alarms are disabled to prevent 
undesired alarm operation. Confirm alarm configuration and enable required alarms.

NOTE: Only alarms that apply to the selected power system configuration can be 
enabled.

The available alarms for this power meter are described in the following sections.

HAZARD OF UNDELIVERED NOTIFICATIONS

Do not rely solely on the power meter for alarm notifications where human or equipment 
safety relies on successfully delivered notifications.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

Figure 5–1: Alarm Counters

!
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1-Second Alarms

The power meter has 29 standard 1-second over/under alarms. See Table 5–1 for a 
complete list. 

Use the display to configure 1-second alarms with the following values:

• Enable—disable (default) or enable
• Pickup Setpoint (magnitude)
• Pickup Time Delay (in seconds)
• Dropout Setpoint (magnitude)
• Dropout Time Delay (in seconds)
Table 5–1: List of Standard 1-Second Over/Under Alarms 

Alarm 
Number

Alarm 
Label

01 Over Current, Phase

02 Under Current, Phase

03 Over Current, Neutral

04 Over Current, Ground

05 Over Voltage, L-L

06 Under Voltage, L-L

07 Over Voltage, L-N

08 Under Voltage L-N

09 Over kW

10 Over kVAR

11 Over kVA

12 Lead PF, True

13 Lag PF, True

14 Lead PF, Disp

15 Lag PF, Disp

16 Over kW Dmd, Pres

17 Over kW Dmd, Last

18 Over kW Dmd, Pred

19 Over kVAR Dmd, Pres

20 Over kVAR Dmd, Last

21 Over kVAR Dmd, Pred

22 Over kVA Dmd, Pres

23 Over kVA Dmd, Last

24 Over kVA Dmd, Pred

25 Over Frequency

26 Under Frequency

27 Over Voltage Unbal

28 Over Voltage THD

29 Phase Loss

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 481 of 3354



63230-401-203A4 PowerLogic™ Power Meter PM5350
01/2014 About Alarms

© 2013 Schneider Electric. All Rights Reserved. 41

Many of the 1-second alarms are three-phase alarms. Alarm setpoints are evaluated for 
each of the three phases individually, but the alarm is reported as a single alarm. The 
alarm pickup occurs when the first phase exceeds the alarm pickup magnitude for the 
pickup time delay. The alarm is active as long as any phase remains in an alarm state. 
The alarm dropout occurs when the last phase drops below the dropout magnitude for the 
dropout time delay. See Figure 5–2 below.

EV1—The power meter records the date and time that the pickup setpoint and time delay 
were satisfied, and the maximum value reached (Max1) during the pickup delay period 
(T). Also, the power meter performs any tasks assigned to the event such as operation 
of a digital output.

EV2—The power meter records the date and time that the dropout setpoint and time 
delay were satisfied, and the maximum value reached (Max2) during the alarm period.

Unary Alarms

The power meter has four unary alarms. These alarms alert you when the meter powers 
on after a control power loss, when the meter resets for any reason, when the meter self-
diagnostic feature detects a problem, or when the meter detects a phase rotation different 
than expected.

Digital Alarms

The power meter has four digital alarms for alarming on digital input status. By default, the 
digital alarms are active when the associated digital input is on. The pickup and dropout 
time delays are configured in seconds.

Multi Circuit Alarms

Multi-circuit alarms are only available for setup when Multi Circuit circuit mode is selected. 
See Appendix E on  page 77 for information on multi-circuit alarms.

Alarm Priorities

Each alarm has a priority level. Use priorities to distinguish between events that require 
immediate action and those that do not require action. See “Setting Up the Energy/Alarm 
LED” on page 60 for information on configuring the alarm LED for alarm mode.

Figure 5–2: How the power meter handles setpoint-driven alarms
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• High priority—if a high priority alarm occurs, the display informs you in two ways: the 
alarm LED on the display flashes until you acknowledge the alarm, and the alarm icon 
blinks while the alarm is active. An alarm message is displayed while the alarm is 
active. See “Viewing Unacknowledged Alarms and the Alarm History Log” on page 49 
for information on acknowledging alarms.

• Medium priority—if a medium priority alarm occurs, the alarm LED and the alarm 
icon blink only while the alarm is active. An alarm message is displayed while the 
alarm is active.

• Low priority—if a low priority alarm occurs, the alarm LED and the alarm icon blink 
only while the alarm is active. No alarm message is displayed.

• No priority—if an alarm is set up with no priority, no visible representation appears on 
the display. Alarms with no priority are not entered in the alarm Log.

If multiple alarms with different priorities are active at the same time, the display shows 
the alarms in the order they occurred. See “Setting Up Alarms” on page 20 for instructions 
on setting up alarms from the power meter display.

When a pickup event occurs, the active alarm list appears. Press “Detail” to see more 
event information. See “Alarm Setup” on page 42 for more information.

Using an Alarm to Control a Relay Output

Relays can be configured as external, demand sync, and alarm. See the “Setting Up 
Alarms” sections in this chapter and “Setting Up the Digital Output” on page 56.

Alarm Setup 
Evaluation of all alarms is temporarily suspended while alarm setup screens are 
displayed. Evaluation resumes immediately upon exit from alarm setup screens.

To set up standard alarms:

1. Scroll to [Maint] in the menu list.

2. Press [Maint].

3. Press [Setup].

4. Enter your setup password.
NOTE: The default password is 0000. See “Setting Up Passwords” on page 24 for 
information on changing passwords.

5. Press [Alarm].

Use the directions in the following sections to set up alarms.
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Setting Up 1-Second Alarms 

To set up a standard alarm:

1. Press [1-Sec]. The 1-second 
alarm Select screen appears.

2. Press ▼ and ▲ to scroll 
through the list of standard 1–
second alarms.

3. Press [Edit] to select an alarm 
to be configured.

4. Press [Edit] to select Pickup 
Setpoint.

5. Press + to increment the active 
digit through the numerals 0-9.

6. Press  to enter the selected 
value for the active digit and 
move to the next digit to the left.

7. Continue until all values are 
selected, then press [OK] to 
enter the selected number for 
the pickup setpoint.

8. For power factor alarms (Lead 
PF, True; Lag PF, True; Lead 
PF, Disp; and Lag PF, Disp) 
press ▼ to select PU Set Point 
Lead/Lag, then press [Edit]. For 
other alarms, skip to Step 12.

9. Press + and - to scroll between 
Lead and Lag.

10. Press [OK] to set the pickup set 
point lead or lag.

11. Press ▼and follow Steps 4 to 
7 for Pickup Time Delay and 
Dropout Setpoint.

12. For power factor alarms, press 
▼to select DO Set Point 
Lead/Lag and follow Steps 10 
and 11. For other alarms, 
proceed to Step 14.

13. Press ▼and follow Steps 4 to 
7 for Dropout Time Delay.

14. Press ▼ to select Enable, then 
press [Edit].

15. Press + and - to scroll between 
Yes and No.

16. Press [OK] to enable or disable 
the alarm.
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Setting Up 1-Second Alarms (continued)

NOTE: The Over Demand alarms are applicable for systems in which the energy is 
delivered to the customer only.

17. Press ▼ to select Priority, then 
press [Edit].

18. Press + and - to scroll through 
priority options None, High, 
Medium, or Low.
NOTE: See “Alarm Priorities” 
on page 41 for more 
information.

19. Press [OK] to set the priority.

20. Press ▼ to select Select 
Digital Output, then press [Edit].

21. Press + and - to scroll through 
the list of digital outputs to 
associate with the alarm.

22. Press [OK] to select a digital 
output to be associated with the 
selected alarm.

23. If the selected digital output 
already has an association that 
will be lost by making the new 
selection, a confirmation screen 
appears. 

— Press [Yes] to accept the 
changes and return to the 
previous screen.

— Press [No] to keep the 
existing configuration in use 
and return to the previous 
screen.

24. Press ▲ to save all alarm 
selections and return to the 
previous screen.

25. Press ▲ to save all 1-second 
alarm selections.
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Setting Up Unary Alarms 
To set up unary alarms:

1. Press [Unary]. The unary alarm 
Select screen appears.

2. Press ▼ and ▲ to scroll 
through the list of unary alarms.

3. Press [Edit] to select an alarm to 
be configured.

4. Press [Edit] to select Enable.

5. Press + and - to scroll between 
Yes and No.

6. Press [OK] to enable or disable 
the alarm.

7. Press ▼ to select Priority.

8. Press + and - to scroll through 
priority options Low, None, High, 
or Medium.
NOTE: See “Alarm Priorities” on 
page 41 for more information.

9. Press [OK] to set the priority.

10. Press ▼ to select Select Digital 
Output, then press [Edit].
NOTE: The digital output 
behavior mode must be Timed or 
Coil Hold to turn on when a unary 
alarm event occurs.

11. Press + and - to scroll through the 
list of digital outputs to associate 
with the alarm.

12. Press [OK] to select a digital 
output to be associated with the 
selected alarm.

13. If the selected digital output 
already has an association that 
will be lost by making the new 
selection, a confirmation screen 
appears. 
— Press [Yes] to accept the 

changes and return to the 
previous screen.

— Press [No] to keep the 
existing configuration in use 
and return to the previous 
screen.

14. Press ▲ to save all alarms 
selections and return to the 
previous screen.

15. Press ▲ to save all unary alarm 
selections.
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Setting Up Digital Alarms

To set up digital alarms:

1. Press [Dig]. The digital alarm 
Select screen appears.

2. Press ▼ and ▲ to scroll 
through the list of digital 
alarms.

3. Press [Edit] to select an alarm 
to be configured.

4. Press [Edit] to select Pickup 
Setpoint, then press [Edit].

5. Press + and - to scroll between 
On and Off.

6. Press [OK] to enter the pickup 
setpoint.

7. Press ▼ to select Pickup Time 
Delay, then press [Edit].
NOTE: If the selected digital 
input mode is Demand Sync or 
Input Metering, a confirmation 
screen appears warning that if 
an alarm is enabled for this 
digital input, the existing 
association will be broken.

8. Press + to increment the active 
digit through the numerals 0-9.
NOTE: Units for time delays 
are set in seconds.

9. Press  to enter the selected 
value for the active digit and 
move to the next digit to the 
left.

10. Continue until all values are 
selected, then press [OK] to 
enter the pickup time delay.

11. Press ▼ to select Dropout 
Time Delay, then press [Edit].

12. Follow Steps 8 to 11 for the 
dropout time delay.
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Setting Up Digital Alarms (continued)

13. Press ▼ to select Enable, 
then press [Edit].

14. Press + and - to scroll between 
Yes and No.

15. Press [OK] to enable or disable 
the alarm.

16. Press ▼ to select Priority, 
then press [Edit].

17. Press + and - to scroll through 
priority options None, High, 
Medium, or Low.
NOTE: See “Alarm Priorities” 
on page 41 for more 
information.

18. Press [OK] to set the priority.

19. Press ▼ to select Select 
Digital Output, then press 
[Edit].

20. Press + and - to scroll through 
the list of digital outputs to 
associate with the alarm.

21. Press [OK] to select a digital 
output to be associated with the 
selected alarm.

22. If the selected digital output 
already has an association that 
will be lost by making the new 
selection, a confirmation 
screen appears. 

— Press [Yes] to accept the 
changes and return to the 
previous screen.

— Press [No] to keep the 
existing configuration in use 
and return to the previous 
screen.

23. Press ▲ to save all alarm 
selections and return to the 
previous screen.

24. Press ▲ to save all digital 
alarm selections.
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Viewing Alarm Activity and History

The active alarm list holds 40 entries at a time. The list works as a circular buffer, 
replacing old entries as new entries over 40 are entered into the alarm event queue. The 
information in the alarm event queue is volatile and reinitializes when the power meter 
resets.

The alarm history log holds 40 entries. The log also works as a circular buffer, replacing 
old entries with new entries. This information is nonvolatile.

The Detail menu displays the following information for active and historical alarms:

• Alarm name
• Date and time of the event
• Event —pickup or dropout
• Phase—phase the event occurred on based on power system type
• Value—alarm trigger point

Viewing Active Alarms and Alarm Counters

To view active alarms or alarm counters:

1. Scroll through the menu list at 
the bottom of the screen until 
you see [Alarm].

2. Press [Alarm].

3. Press the button beneath 
[Active] or [Count].

4. Press ▼ and ▲ to scroll 
through the alarm list.

5. Press ▲ to return to the 
previous screen.
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Viewing Unacknowledged Alarms and the Alarm History Log

To view the unacknowledged alarms or the alarm history log:

1. Scroll through the menu list at 
the bottom of the screen until 
you see [Alarm].

2. Press [Alarm].

3. Press the button beneath 
[Unack] or [Hist].

4. Press ▼ and ▲ to scroll 
through the list of primary alarm 
events.

5. Press [Detail] to view pickup 
and dropout event details.

6. Press ▼ and ▲ to scroll 
through the pickup and dropout 
event details.

7. For unacknowledged alarms, 
press [Ack] to acknowledge the 
alarm.

8. Press ▲ to return to the 
alarm list on the previous 
screen.

9. For unacknowledged alarms, 
follow Steps 4 to 7 until all 
alarms are acknowledged.
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Chapter 6—Input/Output Capabilities

Digital inputs and outputs can be used in both Normal and Multi Circuit circuit modes. See 
Appendix E on  page 77 for input/output capabilities in multi circuit mode.

Digital Inputs 
The power meter can accept four digital inputs designated DI1, DI2, DI3, and DI4. A 
digital input detects digital signals and is event-driven. For example, the Off-to-On 
transition of a digital input can be used to determine circuit breaker status, count pulses, 
or count motor starts. 

The power meter counts Off-to-On transitions for each input. The count can be reset 
using the command interface (see Appendix D “Command Interface” on page 73) or by 
performing a reset (see “Reset the Power Meter” on page 25).

The digital input has two control modes:

• Normal—Use for simple On/Off digital inputs. The digital inputs can be configured to 
activate an alarm when changing status, for example, from Off to On. See “Alarms” on 
page 39.

• Demand Interval Sync Pulse—Use to configure a digital input to accept a demand 
sync pulse from a utility demand meter. See the Input Synchronized Demand section 
of “Synchronized Demand” on page 34.

UNINTENDED EQUIPMENT OPERATION

• Do not use this device for critical control or protection applications where human or 
equipment safety relies on the operation of the control action.

• Do not rely solely on device data to determine if your power system is functioning 
correctly or meeting all applicable standards and compliances.

• Do not use device control for time-critical functions because delays can occur 
between the time a control action is initiated and when that action is applied.

• Do not use digital inputs for voltage sensing applications over 36 Vdc.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
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Setting Up the Digital Inputs 

To begin digital input setup:

1. Scroll to [Maint] in the menu list.

2. Press [Maint].

3. Press [Setup].

4. Enter your setup password.
NOTE: The default password is 0000. See “Setting Up Passwords” on page 24 for 
information on changing passwords.

5. Press [I/O].

6. Press [D In]. 

To set up the digital inputs:

The following sections describe the steps for setting up the input in each control mode.

1. Press ▼ and ▲ to scroll 
through the list of digital inputs.

2. Press [Edit] to select a digital 
input.

3. Press ▼ to select Debounce 
Time, then press [Edit].

4. Press + to increment the active 
digit through the numerals 0-9.
NOTE: Units for debounce time 
are set in 10 millisecond 
increments.

5. Press  to enter the selected 
value for the active digit and 
move to the next digit to the left.

6. Continue until all values are 
selected, then press [OK] to 
enter the selected number for 
Debounce Time.
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Setting Up the Digital Inputs in Normal Mode
1. Press ▼ to select Control 

Mode, then press [Edit].

2. Press + and - to scroll through 
the list of control mode options.

3. Press [OK] to select Normal.

4. Press ▲ to save all selections
NOTE: If the selected digital 
input already has a demand 
system association, changing 
the mode displays a 
confirmation screen indicating 
that the previous associations 
will be lost. Press [Yes] to 
proceed, or [No] to go back to 
the previous screen.
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Setting Up the Digital Inputs in Demand Sync Mode

When using a digital input for demand sync, the selected demand method must be “Input 
Synchronized Block,” or “Input Synchronized Rolling Block,” and the demand interval 
duration and demand subinterval duration configurations must be the expected durations. 
The demand sync pulse from the external meter must occur within +/- 5 seconds of the 
expected duration to be considered a valid sync pulse.

1. Press ▼ to select Control 
Mode, then press [Edit].

2. Press + and - to scroll through 
the list of control mode options.

3. Press [OK] to select Select 
Dmd System.

4. Press ▼ to select Select Dmd 
System, then press [Edit].

5. Press + and - to scroll through a 
list of available demand 
systems.

6. Press [OK] to select a demand 
system.

7. Press ▲ to save all input 
selections and return to the 
previous screen.
NOTE: A confirmation screen 
appears. Press [Yes] to 
proceed, or [No] to go back to 
the previous screen.

8. Press ▲ to save all digital 
input selections.
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Digital Outputs 
The power meter has two relay outputs, DO1 and DO2. The relay outputs have three 
control modes:

• External—The default setting. The output is controlled by a command sent over the 
communications link.

• Alarm—The output is controlled by the power meter in response to an alarm 
condition. Multiple alarms can be associated with the same output simultaneously.

• Demand Sync—The output signals the end of a demand interval.

The relay outputs have a limited number of operations that depend on the load being 
switched. Review the relay specifications (“Power Meter Specifications” on page 65) to 
verify they are suitable for your application.

Depending on the selected control mode, the following behavior modes are available for 
the relay outputs:

• Normal 

— External1: The output turns on when the “energize” command is received and 
turns off when the “de-energize” command is received.

— Alarm: The output turns on when an alarm is activated and turns off when it is 
deactivated.

• Timed

— External1: The output turns on when the “energize” command is received and 
turns off after a user-configurable time.

— Alarm: The output turns on when an alarm is activated and turns off after a user-
configurable time. The alarm may still be active after the output has turned off.

— Demand Sync: The output turns on at the end of the associated demand interval 
and stays on for a user-configurable time.

• Coil Hold 

— External1: The output turns on when the “energize” command is received and 
turns off when the “coil hold release” command is received. In the event of a 
control power loss, the output remembers and returns to the state it was in when 
the control power loss occurred.

— Alarm: The output turns on when an alarm is activated and turns off when the “coil 
hold release” command is received.

1 See Appendix D “Command Interface” on page 73for information on commands and using the command 
interface.

The following sections describe the steps for setting up the output in each of the control 
modes and associated behavior modes.

HAZARD OF UNINTENDED OPERATION

• Do not use the PM5350 power meter for critical control or protection applications 
where human or equipment safety relies on the operation of the control circuit.

• An unexpected change of state of the digital outputs may result when the supply 
power to the meter is interrupted, after a meter firmware upgrade, or during front panel 
or remote configuration.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
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Setting Up the Digital Output 

To begin digital output setup:

1. Scroll to [Maint] in the menu list.

2. Press [Maint].

3. Press [Setup].

4. Enter your setup password.
NOTE: The default password is 0000. See “Setting Up Passwords” on page 24 for 
information on changing passwords.

5. Press [I/O].

6. Press [D Out]. 

To set up the digital outputs:

1. Press ▼ and ▲ to scroll 
through the list of digital 
outputs.

2. Press [Edit] to select a digital 
output.

3. Proceed to the following 
sections to configure the output 
in External, Alarm, or Demand 
Sync mode.
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Setting Up the Digital Output in External Mode
1. Press ▼ to select Control 

Mode, then press [Edit].

2. Press + and - to scroll through 
the list of control mode options.

3. Press [OK] to select External.
NOTE: If the selected digital 
output is in Demand Sync or 
Alarm mode and has a demand 
system or alarm association, a 
confirmation screen appears 
warning that previous 
associations will be lost. Press 
[Yes] to proceed, or [No] to go 
back to the previous screen.

4. Press ▼ to select Behavior 
Mode, then press [Edit].

5. Press + and - to select a 
behavior mode.

6. Press [OK] to select the 
behavior mode.

7. Press ▼ to select On Time (s), 
then press [Edit].

8. Press + to increment the active 
digit through the numerals 0-9.

9. Press  to enter the selected 
value for the active digit and 
move to the next digit to the left.

10. Continue until all values are 
selected, then press [OK] to 
enter the selected number for 
On Time (s).

11. Press ▲ to save all external 
mode output selections.
NOTE: A confirmation screen 
appears. Press [Yes] to 
proceed, or [No] to go back to 
the previous screen.

12. Press ▲ to save all digital 
output selections.
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Setting Up the Digital Output in Alarm Mode
1. Press ▼ to select Control 

Mode, then press [Edit].
2. Press + and - to scroll through 

the list of control mode options.
3. Press [OK] to select Alarm.

NOTE: If the selected digital 
output is in Demand Sync mode 
and has a demand system 
association, a confirmation 
screen appears warning that 
previous associations will be 
lost. Press [Yes] to proceed, or 
[No] to go back to the previous 
screen.

4. Press ▼ to select Behavior 
Mode, then press [Edit].

5. Press + and - to select a 
behavior mode.

6. Press [OK] to select a behavior 
mode.

7. Press ▼ to select On Time (s), 
then press [Edit].

8. Press + to increment the active 
digit through the numerals 0-9.

9. Press  to enter the selected 
value for the active digit and 
move to the next digit to the left.

10. Continue until all values are 
selected, then press [OK] to 
enter the selected number for 
On Time (s).

11. Press ▼ to select Select 
Alarms, then press [Edit].

12. Press ▼ and ▲ to scroll 
through a list of available alarms.
NOTE: The digital output 
behavior mode must be Timed 
or Coil Hold to turn on when a 
unary alarm event occurs.

13. Press [Select] to select an alarm.
NOTE: Any number of alarms 
can be associated with a digital 
output. An X appears next to the 
selected item(s). Press [Select] 
to remove an association.

14. Press ▲ to save all alarm 
mode output selections and 
return to the previous screen.
NOTE: A confirmation screen 
appears. Press [Yes] to proceed, 
or [No] to go back to the 
previous screen.

15. Press ▲ to save all digital 
output selections.
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Setting Up the Digital Output in Demand Sync Mode
1. Press ▼ to select Control 

Mode, then press [Edit].

2. Press + and - to scroll through 
the list of control mode options.

3. Press [OK] to select Demand 
Sync.
NOTE: If the selected digital 
output is in Alarm mode and 
has an alarm association, a 
confirmation screen appears 
warning that previous 
associations will be lost. Press 
[Yes] to proceed, or [No] to go 
back to the previous screen.

4. Press ▼ to select Behavior 
Mode, then press [Edit].

5. Press + and - to select a 
behavior mode.

6. Press [OK] to select a behavior 
mode.

7. Press ▼ to select On Time (s) 
then press [Edit].

8. Press + to increment the active 
digit through the numerals 0-9.

9. Press  to enter the selected 
value for the active digit and 
move to the next digit to the left.

10. Continue until all values are 
selected, then press [OK] to 
enter the selected number for 
On Time (s).

11. Press ▼ to select Select Dmd 
System then press [Edit].

12. Press + and - to scroll through a 
list of available demand 
systems.

13. Press [OK] to select a demand 
system.

14. Press ▲ to save all demand 
sync mode output selections 
and return to the previous 
screen.
NOTE: A confirmation screen 
appears. Press [Yes] to 
proceed, or [No] to go back to 
the previous screen.

15. Press ▲ to save all digital 
output selections.
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Energy/Alarm LED
The energy/alarm LED has three modes: Off, Alarm, and Energy.

• Off— Turns off the LED.
• Alarm— The LED flashes when there is an active alarm.
• Energy— The LED flashes.

Setting Up the Energy/Alarm LED

To begin energy/alarm LED setup:

1. Scroll to [Maint] in the menu list.

2. Press [Maint].

3. Press [Setup].

4. Enter your setup password.
NOTE: The default password is 0000. See “Setting Up Passwords” on page 24 for 
information on changing passwords.

5. Press [I/O].

6. Press [LED]. 

To set up the energy/alarm LED:

1. Press [Edit] to select the Mode.

2. Press + and - to scroll through a 
list of modes.

3. Press [OK] to select the mode.

— Off, continue to Step 11.
— Alarm, continue to Step 11.
— Energy, continue to Step 4.

4. Press ▼ to select Pulse 
Weight, then press [Edit].

5. Press + to increment the active 
digit through the numerals 0-9.

6. Press  to enter the selected 
value for the active digit and 
move to the next digit to the left.

7. Continue until all values are 
selected, then press [OK] to 
enter the pulse weight.

8. Press ▼ to select Channel, 
then press [Edit].

9. Press + and - to scroll through a 
list of energy channels.

10. Press [OK] to enter the energy 
channel.

11. Press ▲ to save all 
selections.
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Chapter 7—Maintenance and Troubleshooting

Alarms

Chapter 7 — Maintenance and Troubleshooting

Password Recovery
If you lose your password, contact technical support for password recovery assistance:

• Global-PMC-Tech-support@schneider-electric.com
• (00) + 1 (250) 544-3010
NOTE: Be sure to have your product information readily available when calling technical 
support.

Power Meter Memory
The power meter uses its nonvolatile memory to retain all data and metering configuration 
values. Under the operating temperature range specified for the power meter, this 
nonvolatile memory has an expected life of at least 45 years.

NOTE: Life expectancy is a function of operating conditions and does not constitute any 
expressed or implied warranty.

Identifying the Firmware Version, Model, and Serial Number
1. Scroll to [Maint] in the menu 

list.

2. Press [Maint].

3. Press [Diag]. 

4. Press [Info]. 

5. Press ▼ and ▲ to view 
the model, firmware (OS) 
version, serial number, and 
other power meter 
information.

6. Press ▲ to return to the 
maintenance screen.
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Additional Meter Status Information

Meter

Control Power

Downloading Firmware
The power meter supports the downloading of new firmware and language files over the 
communications link. This requires the free DLF3000 software, which is available at 
www.schneider-electric.com. The DLF3000 offers an extensive Help file with information 
on operating the software. The most recent firmware and language files are also available 
on the website.

1. Scroll to [Maint] in the menu 
list.

2. Press [Maint].

3. Press [Diag]. 

4. Press [Meter]. 

5. View the power meter 
status.

6. Press ▲ to return to the 
Maintenance screen.

1. Scroll to [Maint] in the menu 
list.

2. Press [Maint].

3. Press [Diag]. 

4. Press [Cl Pwr]. 

5. View control power 
information.

6. Press ▲ to return to the 
maintenance screen.
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Troubleshooting
The information in Table 7–1 on page 64 describes potential problems and their possible 
causes. It also describes checks you can perform or possible solutions for each. After 
referring to this table, if you cannot resolve the problem, contact your local Schneider 
Electric sales representative for assistance.

Heartbeat/Communication LED

The heartbeat/communication LED helps to troubleshoot the power meter. The 
heartbeat/communication LED works as follows:

• Normal operation — the LED flashes at a steady rate during normal operation.
• Communications — the LED flash rate changes as the communications port 

transmits and receives data. If the LED flash rate does not change when data is sent 
from the host computer, the power meter is not receiving requests from the host 
computer.

• Hardware — if the heartbeat LED remains lit and does not flash On and Off, there is a 
hardware problem. Perform a hard reset of the power meter (turn Off power to the 
power meter, then restore power to the power meter). If the heartbeat LED remains lit, 
contact your local sales representative.

• Control power and display — if the heartbeat LED flashes, but the display is blank, 
the display may not be functioning properly or may have timed out (see “Setting Up 
the Display (continued)” on page 22). If the display is blank and the LED is not lit, 
verify that control power is connected to the power meter.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

• Apply appropriate personal protective equipment (PPE) and follow safe electrical 
practices. For example, in the United States, see NFPA 70E.

• This equipment must be installed and serviced only by qualified personnel.
• Turn off all power supplying this equipment before working on or inside.
• Always use a properly rated voltage sensing device to confirm that all power is off.
• Carefully inspect the work area for tools and objects that may have been left inside 

the equipment. 
• Use caution while removing or installing panels so that they do not extend into the 

energized bus; avoid handling the panels, which could cause personal injury.

Failure to follow these instructions will result in death or serious injury.
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The power meter does not contain any user-serviceable parts. If the power meter requires 
service, contact your local sales representative. Do not open the power meter. Opening 
the power meter voids the warranty.

Getting Technical Support
Please refer to the Technical Support Contacts provided in the power meter
shipping carton for a list of support phone numbers by country, or go to
www.schneider-electric.com, then navigate to the Support area for contact information.

Register List
To download the latest version of the power meter PM5350 Modbus register list, go to 
www.schneider-electric.com. Type PM5350 in the search field. For information on using 
the register list to configure the power meter with the command interface, see Appendix D 
“Command Interface” on page 73.

Table 7–1: Troubleshooting

Potential Problem Possible Cause Possible Solution

The maintenance (wrench) 
icon is illuminated on the 
power meter display.

When the maintenance (wrench) icon 
is illuminated, it indicates an event 
has occurred which may require 
attention.

Go to [Maint] > [Diag]. Event messages 
display to indicate the reason the icon is 
illuminated. Note these event messages and 
call Technical Support or contact your local 
sales representative for assistance.

The display is blank after 
applying control power to 
the power meter.

The power meter may not be 
receiving the necessary power.
The display may have timed out.

Verify that the power meter line and terminals 
are receiving the necessary power.
Verify that the heartbeat LED is blinking.
Press a button to see if the display timed out.

The data being displayed is 
inaccurate or not what you 
expect.

Incorrect setup values.

Check that the correct values have been 
entered for power meter setup parameters 
(CT and VT ratings, Nominal Frequency, and 
so on). See “Setting Up the Power Meter” on 
page 10 for setup instructions.

Incorrect voltage inputs.
Check power meter voltage input terminals 
L (8, 9, 10, 11) to verify that adequate voltage 
is present.

Power meter is wired improperly.

Check that all CTs and VTs are connected 
correctly (proper polarity is observed) and that 
they are energized. Check shorting terminals. 
See the recommended torque in the Wiring 
section of the installation manual. 

Cannot communicate with 
power meter from a remote 
personal computer.

Power meter address is incorrect.
Check to see that the power meter is correctly 
addressed. See “Setting Up Communications” 
on page 20 for instructions.

Power meter baud rate is incorrect.

Verify that the baud rate of the power meter 
matches the baud rate of all other devices on 
its communications link. See “Setting Up 
Communications” on page 20 for instructions.

Communications lines are improperly 
connected.

Verify the power meter communications 
connections. Refer to the Communications 
section in the installation guide for 
instructions.

Communications lines are improperly 
terminated.

Check to see that a multipoint 
communications terminator is properly 
installed. See the Communications section in 
the installation guide for instructions.

Incorrect route statement to power 
meter.

Check the route statement. Refer to the SMS 
online help for instructions on defining route 
statements.

Energy/Alarm LED not 
working. May have been disabled by user. See “LEDs” on page 7.
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Appendix A—Specifications

Power Meter Specifications 

Table A –1: Specifications

Electrical Characteristics

Type of Measurement
RMS including harmonics on three-phase AC system 
(3P, 3P + N)
32 samples per cycle, zero blind

Measurement 
Accuracy

Power, Phase

IEC 61557-12 Class 0.5
For 5A nominal CT (for 1A nominal CT when I > 0.15A)

±0.5% from 0.25A to 9A at COSφ = 1
±0.6% from 0.50A to 9A at COSφ = 0.5 (ind or cap)

Real Energy

IEC 62053-22 Class 0.5S, IEC 61557-12 Class 0.5
For 5A nominal CT (for 1A nominal CT when I > 0.15A)

±0.5% from 0.25A to 9A at COSφ = 1
±0.6% from 0.50A to 9A at COSφ = 0.5 (ind or cap)

Reactive Energy

IEC 62053-23 Class 2, IEC 61557-12 Class 2
For 5A nominal CT (for 1A nominal CT when I > 0.15A)

±2.0% from 0.25A to 9A at SINφ = 1
±2.5% from 0.50A to 9A at SINφ = 0.25 (ind or cap)

Frequency1 ±0.05%
Current, Phase1 ±0.30% 
Voltage, L-N1 ±0.30% 
Power Factor1 ±0.005%
1Measurements taken from 45 Hz to 65 Hz, 0.5A to 9A, 57V to 347V, and 0.5 ind to 0.5 cap power factor with a sinusoidal wave

Data Update Rate 1 second nominal (50/60 cycles)

Input-Voltage

Unom 277 V L-N

Measured Voltage with 
overrange and Crest 
Factor

Per IEC 61010-1
CAT III, 277 V L-N / 480 V L-L nominal
CAT II, 400 V L-N / 690 V L-L nominal

Per UL 61010-1 and CSA C22.2 NO. 61010-1
CAT III, 300 V L-L

Permanent Overload 700 Vac L-L
404 Vac L-N

Impedance 10 M

Frequency Range 45 to 70 Hz

Input-Current

CT 
Ratings Secondary 1A, 5A Nominal

Measured Current with 
overrange and Crest 
Factor

5 mA to 9 A

Withstand
Continuous 20A
10 sec/hr 50A
1 sec/hr 500A

Impedance < 0.3 m

Frequency Range 45 to 70 Hz
Burden < 0.024 VA at 9 A

AC Control Power

Operating Range 85 to 265 Vac

Burden
4.1 VA / 1.5 W typical, 6.7 VA / 2.7 W maximum at 120 Vac
6.3 VA / 2.0 W typical, 8.6 VA / 2.9 W maximum at 230 Vac
9.6 VA / 3.5 W maximum at 265 Vac

Frequency 45 to 65 Hz

Ride-Through Time 100 mS typical at 120 Vac and maximum burden
400 mS typical at 230 Vac and maximum burden
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DC Control Power

Operating Range 100 to 300 Vdc

Burden
1.4 W typical, 2.6 W maximum at 125 Vdc
1.8 W typical, 2.7 W maximum at 250 Vdc
3.2 W maximum at 300 Vdc

Ride-Through Time 50 mS typical at 125 Vdc and maximum burden
Real Time Clock Ride-Through Time 30 seconds

Digital Output

Number/Type 2 - Mechanical Relays
Output Frequency 0.5 Hz maximum (1 second ON / 1 second OFF - minimum times)

Switching Current

250 Vac at 2.0 Amps, 200k cycles, resistive
250 Vac at 8.0 Amps, 25k cycles, resistive
250 Vac at 2.0 Amps, 100k cycles, COSΦ=0.4
250 Vac at 6.0 Amps, 25k cycles, COSΦ=0.4
30 Vdc at 2.0 Amps, 75k cycles, resistive
30 Vdc at 5.0 Amps, 12.5k cycles, resistive
NOTE: The COSΦ ratings are not evaluated for UL.

Isolation 2.5 kVrms

Status Digital Inputs

Voltage Ratings ON 18.5 to 36 Vdc
OFF 0 to 4 Vdc

Input Resistance 110k 
Maximum Frequency 2 Hz (Ton minimum = Toff minimum = 250ms)
Response Time 10 milliseconds
Isolation 2.5 kVrms

Whetting Output
Nominal Voltage 24 Vdc
Allowable Load 4 mA
Isolation 2.5 kVrms

Rated Impulse Voltage 2.5 KV

Mechanical Characteristics
Weight 250 g

IP Degree of Protection (IEC 60529) Designed to IP51 front display, IP30 meter body (Excluding 
connectors)

Dimensions (W x H x D)
96 x 96 x 44 mm (depth of meter from housing mounting flange
96 x 96 x 13 mm (protrusion of meter from housing mounting 
flange)

Mounting Position Vertical
Panel Thickness 6.35 mm maximum

Environmental Characteristics

Operating 
Temperature

Meter -25 to +70 °C (-13 to +158 °F)

Display -20 to +70 °C (-4 to +158 °F)
(Display functions to -25 °C (-13 °F) with reduced performance)

Storage 
Temperature Meter + Display -40 to +85 °C (-40 to +185 °F)

Humidity Rating 5 to 95% RH at 50 °C (122 °F) (non-condensing)
Pollution Degree 2
Altitude ≤ 3000 m
Not suitable for wet locations.
Indoor use only.

Electromagnetic Compatibility
Electrostatic Discharge IEC 61000-4-22

Immunity to Radiated Fields IEC 61000-4-32

Immunity to Fast Transients IEC 61000-4-42

Immunity to Impulse Waves IEC 61000-4-52

Conducted Immunity IEC 61000-4-62

Immunity to Magnetic Fields IEC 61000-4-82

Immunity to Voltage Dips IEC 61000-4-112

Radiated Emissions FCC Part 15 Class A, EN55011 Class A

Table A –1: Specifications (continued)
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Conducted Emissions FCC Part 15 Class A, EN55011 Class A
Harmonics IEC 61000-3-22

Flicker Emissions IEC 61000-3-32

2As per IEC 61557-12 (IEC 61326-1)

Compliance
Europe CE, as per IEC 61010-1 3rd Editiion
U.S. and Canada UL 61010-1 and CAN/CSA-C22.2 No. 61010, 3rd Edition

Measurement Category 
(Voltage Inputs)

Per IEC 61010-1
CAT III, 277 V L-N / 480 V L-L nominal
CAT II, 400 V L-N / 690 V L-L nominal

Per UL 61010-1 and CSA C22.2 NO. 61010-1
CAT III, 300 V L-L

Current Inputs 
(sensor connected) Require external Current Transformer for Insulation

Overvoltage Category (Control Power) CAT III
Overvoltage Category (Relay) CAT II

Dielectric Withstand As per IEC 61010-1
Double insulated front panel display

Protective Class Class II

 Double insulation at user-accessible area

Communications

RS-485 Port
2-wire, 9600, 19200, or 38400 baud; Parity— Even, Odd, None; 
1 stop bit if parity Odd or Even, 2 stop bits if None; Modbus RTU, 
Modbus ASCII (7 or 8 bit), JBUS

Firmware and Language File Update Update via the communication port using DLF3000 software
Isolation 2.5 kVrms

Human Machine Interface

Display

Type Monochrome Graphics LCD
Resolution 128 x 128
Backlight White LED
Viewable Area (w x h) 67 x 62.5 mm

Keypad Type 4 button

Indicator Heartbeat/Comm 
Activity Green LED

Energy Pulse Output/Active Alarm Indicator (configurable)
Type Optical, amber LED
Wavelength 590 to 635 nm
Maximum Pulse Rate 2.5 kHz

Table A –1: Specifications (continued)
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Appendix B—Communications Wiring

Communications Capabilities

Daisy-Chaining Devices to the Power Meter

The RS-485 slave port allows the power meter to be connected in a daisy chain with up to 
31, 2-wire devices. In this document, communications link refers to a chain of devices that 
are connected by a communications cable.

Table B–1: RS-485 Communications Distances

Baud Rate
Maximum Communication Distances

1 to 32 Devices

Feet Meters
9600 8,000 2,438
19200 6,000 1,829
38400 2,500 762

NOTE: Distances listed should be used as a guide only and cannot be 
guaranteed for non-PowerLogic devices. Refer to the master device’s 
documentation for any additional distance limitations.

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

• Do not attempt to service the power meter. CT and PT or VT inputs may contain 
hazardous currents and voltages.

• Only authorized service personnel from the manufacturer should service the power 
meter.

• Shield conductors may be energized if not properly connected.
• Shield wire should be installed per the device’s installation instructions and grounded 

at one end only.

Failure to follow these instructions will result in death or serious injury.
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Figure B–1: Daisy-chaining 2-wire devices

• If the power meter is the last device on the daisy chain, terminate it with the terminator 
provided.

• See Table B–1 for the maximum daisy-chain communications distances for 2-wire 
devices.

• The terminal’s voltage and current ratings are compliant with the requirements of the 
EIA RS-485 communications standard.

(-)

(+) D1

D0
20
19
18

Power Meter PM5350 or other PowerLogic 2-wire compatible devices

Belden 9841 or equivalent MCT2W-RS-485 Terminator
(100 ohm, 1/4 watt, 1% resistor)

on the last device of the daisy chain
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Appendix C—Power Factor Register Format

Power Factor Register Format
Each power factor value (PF value) occupies one floating point register for power factor 
(PF register). The meter performs a simple algorithm to the PF value then stores it in the 
PF register. The meter and software interpret the PF register for all reporting or data entry 
fields according to the following diagram:

Figure C–1: How PF value is stored in the PF register

Quadrant 3 Quadrant 2 Quadrant 1 Quadrant 4

0 to -1 -1 to 0 0 to +1 +1 to 0

0 -1 0 +1 0

PF

PF register

-2 -1 0 +1 +2

0

-1

0

+1

Quadrant 3
-1 PF 0≤ ≤

Quadrant 4
0 PF 1≤ ≤

Quadrant 1
0 PF≤ 1≤

Quadrant 2
-1 PF 0≤ ≤

5.0+5.0-

+0.5-0.5

-2 to -1 -1 to 0 0 to +1 +1 to +2

-2 +2

-1

0 0

+1

Quadrant 3
-2 PF register -1≤ ≤

Quadrant 4
2 PF register 1≤ ≤

Quadrant 1
0 PF register 1≤ ≤

Quadrant 2
-1 PF register 0≤ ≤

-0.5 +0.5

+1.5-1.5

Quadrant 2
-1 ≤ PF ≤ 0

Quadrant 3
-1 ≤ PF ≤ 0

Quadrant 1
0 ≤ PF ≤ +1

PF value

Quadrant 3

0 to -1

Quadrant 4
0 ≤ PF ≤ +1

PF register

-1 to 0 0 to +1 +1 to 0

Quadrant 2 Quadrant 1 Quadrant 4

-2 to -1 -1 to 0 0 to +1 +1 to +2

Quadrant 2
-1 ≤ PF register ≤ 0

Quadrant 1
0 ≤ PF register ≤ +1

Quadrant 3
-2 ≤ PF register ≤ -1

Quadrant 4
+1 ≤ PF register ≤ +2
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PF value is calculated from the PF register value using the following formulas:

Table B–1: RS-485 Communications Distances

Quadrant PF range PF register
range PF formula

Quadrant 1 0 to +1 0 to +1 PF value = PF register value
Quadrant 2 -1 to 0 -1 to 0 PF value = PF register value

Quadrant 3 0 to -1 -2 to -1 PF value = (-2) - (PF register 
value)

Quadrant 4 +1 to 0 +1 to +2 PF value = (+2) - (PF register 
value)
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Appendix D—Command Interface

Command Interface
The command interface allows you to configure the power meter by sending specific 
commands using Modbus protocol. Reference the online Modbus register list for meter 
commands, results, and data types. For information on accessing the register list, see 
“Register List” on page 64. 

A. In the Command register, enter a meter command.
B. In the Semaphore register, when using the protected command interface, enter the 

semaphore you are given (see “Using the Protected Command Interface” on 
page 74). The semaphore register is not used with the unprotected command 
interface (see “Using the Unprotected Command Interface” on page 75).

C. In the Parameters register, enter all parameters for a meter command. 
D. The Status register displays 0 when the power meter receives a command. Once the 

command is completed, the status register displays the same value as the command 
register.

E. The Result register indicates if the command was successful, and if not, what error 
may have occurred.

F. The Data register displays the executed parameters of a successful command and 
the invalid parameters based on data type of an unsuccessful command.

There are two command interfaces, protected and unprotected, described in the following 
sections.

UNINTENDED EQUIPMENT OPERATION

Do not use this device for critical control or protection applications where human or 
equipment safety relies on the operation of the control action.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

Table D–1: Command Interface

Protected Command Interface Unprotected Command Interface

Command Block Register # Register #

A Command 5000 5250

B Semaphore 5001 5251 (Ignored)

C Parameters 5002 - 5124 5252 - 5374

Meter Results Register # Register #

D Status 5125 5375

E Result 5126 5376

F Data 5127 - 5249 5377- 5499
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Using the Protected Command Interface
To issue a meter command using the protected command interface, you must have a 
command semaphore. 

To get a semaphore, read the semaphore Modbus register (see the “Command Interface” 
section of the online “Register List” on page 64). The power meter will return a 0 or a 
nonzero number.

• If 0 is returned, someone else owns the semaphore. You must wait for the semaphore 
to be available before sending a command.

• If a nonzero number is returned, you now own the semaphore. The semaphore is 
provided once until it is released or has been inactive for approximately 4 minutes. 
Once you have the semaphore, subsequent reads of the semaphore register will 
return 0 until you release the semaphore or it times out.

To send a meter command using the protected command interface:

1. Read the semaphore register and record the meter response. This is your semaphore.

2. Build the packet to be written to the command block.

3. Write the packet as a Modbus block write (enter the command number, semaphore, 
and parameters at the same time). 

4. Monitor the meter response registers for validity and completion.

5. Write the semaphore back to the semaphore register to release it for another master 
to use.

Table D–2: Protected Command Block Example

Command Block Register #
Command 2039

Semaphore 5

Parameters 1

Table D–3: Protected Meter Response Example

Meter Response Register #
Status 2039

Result 0

Data 1
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Using the Unprotected Command Interface
The unprotected command interface allows you to issue a broadcast command to multiple 
meters at once. The unprotected command interface ignores the semaphore register.

Although some applications require the unprotected command interface, it is 
recommended that you use the protected command interface whenever possible.

To send a meter command using the unprotected command interface:

1. Build the packet to be written to the command block.

2. Write the packet as a Modbus block write (enter the command number, any number 
as the semaphore, and the parameters at the same time). 

3. Monitor the meter response registers for validity and completion.

Table D–4: Unprotected Command Block Example

Command Block Register #
Command 2039

Semaphore ___

Parameters 1

Table D–5: Unprotected Meter Response Example

Meter Response Register #
Status 2039

Result 0

Data 1
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Appendix E—Multi Circuit Applications

Overview
The Multi Circuit circuit mode allows you to monitor up to three loads connected to an 
electrical service with a single power meter. The power meter provides all standard 
metering quantities for each circuit independent of other circuits being monitored. In multi 
circuit mode, you can alarm on current, power, and power demand.

Multi Circuit mode allows for load management and balancing between circuits in a 
facility. For example, in a data center you can monitor each rack of servers and 
networking devices on a separate circuit. In addition, you can set up multi-level alarms to 
monitor overcurrent and undercurrent conditions on each circuit.

Meter Identification

Only PM5350 meters with firmware (F/W) versions 02.00 and above can be used in a 
multi-circuit application. Refer to the product label on the rear of the meter or on the meter 
carton to verify the firmware version.

Figure E–1: Power Meter Firmware Version

Monitoring Circuits with Multi-Level Alarms

In Multi Circuit mode, you can set multi-level current (I) alarms, each with six alarm levels: 
Normal, Low Low, Low, High, High High, and Tripped. Setting an alarm segmented with 
multiple pickup and dropout setpoints allows you to gauge gradual changes in current on 
each circuit. You can then monitor the annunciation of multi-level alarms to balance circuit 
loads and avoid breaker trips and overheating.

Example A user with a 3CKT L-N system type has installed a 10 amp circuit breaker on I1 (Figure 
E–2) and has established the normal expected load for that circuit is 5 amps. The user 
wants to be notified if the current increases above 5 amps by 20% or by 40% of the circuit 
breaker rating or if the breaker trips.

See “Multi Circuit Alarms” on page 85 for a description of all alarm parameters and setup.

S/N: 005000nnnn                 H/W: xn
DOM: 1127  11/11/11 16:51 UTC

PM5350
H/H/ /W/WWW: xxnWH/W/WWW
PMPMMMMM5335

F/W: 02.00

H//WWWW: xxnH//WWWW: xxnH//WWWW: xxnH//WWWW: xxn
F/W: 02.00

Alarm Setting Example Value

Breaker rating 10 amps

High High PU% 90%

High High DO% 90%

High PU% 70%

High DO% 70%

Pickup Time Delay 1 second

Select Dig Input
Dig Input DI1
NOTE: See “Monitoring for Tripped Status with a Digital Input” on 
page 91 for digital input wiring and alarm setup.
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Figure E–2: 3CKT L-N System Type Wiring Diagram

Figure E–3: Alarm Pickup and Dropout on a 10 Amp Circuit

Event 1—Current increase triggers High Pickup.

Event 2—Current increase triggers High High Pickup.

Event 3—Current drop triggers High High Dropout.

NOTE: The last event prior to return to nominal current is the dropout of the last active 
pickup only.

Event 4—Current increase means breaker trip is expected. 

NOTE: A current value in excess of the circuit breaker rating does not trigger the Tripped 
status. Only auxiliary contact closure on the digital input associated with the alarm will 
trigger the Tripped status.

L1
L2
L3
N

V1 V2 V3 VN

L1-N
CKT 1

L2-N
CKT 2

L3-N
CKT 3

S1 S2
S1 S2

S1 S2

S1 S2 S1 S2 S1 S2 S1 S2

( I1 ) ( I2 ) ( I3 ) ( I4 )

A

10

 9

 8

 7

 6

 5

 4

 3

 2

 1

 0

Event 1

Current 
on circuit 
in Amps

1 second 1 second

Event 2 Event 3 Event 4

1 second
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Multi Circuit Menu Overview

Below is the menu tree when a multi circuit system type is selected. “Menu Overview” on 
page 9 describes how to use the power meter navigation buttons.

Figure E–4: Multi Circuit Menu Tree

NOTE: The number of circuits available for viewing depends on your power system 
configuration.

Ckt 1     Ckt 2       Ckt 3       Dmd

  Amps (I)   Volts (U-V)      Power (PQS)       PF          F (Hz)         THD      Unbal

Volts (U-V)

Power (PQS)

Energy (E)

PF

F (Hz)

THD

MnMx

Timer

Amps (I)

  Wd (Pd)     VARd (Qd)    VAd (Sd)

Pk DT Pk DT Pk DT

LED       D Out       D In  

Alarm

I/O

Meter         Comm        Alarm          I/O            HMI           Clock

Maint  Reset

 Setup

 Active          Hist        Count      Unack

   D Out         D In

1-Sec      Unary       Dig       Multi

Basic      Advan      Dmd

 Diag  Info        Meter        Cl Pwr

Disp   Region   Pass

Clock

V L-L (U)    V L-N (V)

 True       Disp
  THD        thd

  Load          Oper

Level 1 Level 2

  Global      Single

   Amps (I)    V L-L (U)    V L-N (V)

   Amps (I)    V L-L (U)    V L-N (V)

   Amps (I)    V L-L (U)    V L-N (V)

 Active (P)     Reac (Q)     Appr (S)

Ckt 1       Ckt 2       Ckt 3       Pk DT

Ckt 1    Ckt 2    Ckt3Ckt 1     Ckt 2       Ckt 3

Ckt 1     Ckt 2       Ckt 3       Dmd

Ckt 1     Ckt 2       Ckt3

 True     Disp

Ckt 1             Ckt 2              Ckt3

THD    thd

Ckt 1             Ckt 2              Ckt3

THD    thd THD    thd

 True     Disp  True     Disp

DI1   DI2   DI3   DI4DO1   DO2

DI1   DI2   DI3   DI4DO1   DO2

Power Demand     Current Demand

Label      Load Timer Setpt (A)     PK I dmd for TDD (A)

Circuit Mode    Power System    VT Connect    CT on Terminal    CT Primary (A)    CT Secondary (A)    Sys Frequency (Hz)    Phase Rotation
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Basic Setup for Multi Circuit Mode
Follow the steps in “Power Meter Basic Setup” on page 10 to reach the basic setup 
screen.

To select the multi circuit mode:

Setting Up the Power System

To set up the power system for multi circuit mode:

1. Press [Edit] to select Circuit 
Mode.

2. Press + to scroll to Multi Circuit.

3. Press [OK] to select the Multi 
Circuit option.

1. Press ▼ to select Power 
System, then Press [Edit].

2. Press + and - to scroll through 
the list of supported power 
system configurations.

3. Press [OK] to select the power 
system configuration to be 
metered.
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Supported Power System Configurations

The power meter supports additional power system configurations in multi circuit mode. 
See Figure E–5 and Table E–1 for details.

Figure E–5: Power System Configurations for Multi Circuit Applications

Table E–1: Power System Configurations for Multi Circuit Applications

1 Refer to the wiring diagrams in the PowerLogic™ Power Meter PM5350 Series Multi-Circuit Installation Guide, 
part number EAV25860.

N N

3PH3W Wye Ungrounded
(3PH3W Wye Ungnd)

3PH3W Wye Resistance Grounded
(3PH3W Wye Res Gnd)

3PH4W Wye Resistance Grounded
(3PH4W Wye Res Gnd)

3PH4W Wye Grounded
(3PH4W Wye Gnd)

Power System 
Configuration

Number 
of Wires

CTs Voltage Connections

Qty. Meter Terminal Qty. Meter Terminal1 Type

MULTI-3CKT-LN 4 3 I1, I2, I3 3 V1, V2, V3
(VN to Ground) Wye

MULTI-2CKT-LL

3 2 I2, I3 2 V1-V3, V2-V3
(V3 to Ground) Wye

3 2 I1, I3 2 V2-V1, V3-V1
(V1 to Ground) Wye

3 2 I1, I2 2 V3-V2, V1-V2
(V2 to Ground) Wye

MULTI-CKT-WYE 4 3 I1, I2, I3 3 V1, V2, V3
(VN to Ground) Wye
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Setting Up Voltage Connection and CT Options

The options available for voltage connections (VT Connect) and the number of CTs that 
can be selected (CT on Terminal) depend on the power system selected in “Setting Up 
the Power System” on page 80.

To set up voltage connections and CTs in Multi Circuit mode:

1. Press ▼ to select VT Connect, 
then press [Edit].

2. Press + and - to scroll through the 
VT Connect options.

3. Press [OK] to select the VT 
Connect. If you choose Direct Con, 
skip to step 10.

4. Press ▼ to select VT Primary (V), 
then press [Edit].

5. Press + and - to scroll through the 
options.

6. Press [OK] to select VT Primary 
(V).

7. Press ▼ to select VT Secondary 
(V), then press [Edit].

8. Press + and - to scroll through the 
options.

9. Press [OK] to select VT Secondary 
(V).

10. Press ▼ to select CT on 
Terminal, then press [Edit].

11. Press + and - to scroll through the 
terminal options.
NOTE: Options are based on the 
selected power system.

12. Press [OK] to enter the terminals 
the CTs are on.

13. Press ▼ to select CT Primary (A), 
then press [Edit].

14. Press + to increment the active 
digit through the numerals 0-9.

15. Press  to enter the selected 
value for the active digit and move 
to the next digit to the left.

16. Continue until all values are 
selected, then press [OK] to enter 
the CT Primary.
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Setting Up Voltage Connection and CT Options (continued)

17. Press ▼ to select CT Secondary 
(A), then press [Edit].

18. Press + and - to scroll through a 
list of CT Secondary options.
NOTE: CT Secondary options are 
5A or 1A. See “Specifications” on 
page 65 for accuracy level.

19. Press [OK] to select the CT 
Secondary.

20. Press ▲ to return to the previous 
screen.
NOTE: If existing associations will 
be lost by making the new 
selection, a confirmation screen 
appears.

— Press [Yes] to accept the 
changes and return to the 
previous screen.

— Press [No] to keep the existing 
configuration and return to the 
previous screen.
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Metering
The power meter characteristics below are specific to multi circuit mode. See “Power 
Meter Characteristics” on page 29 for a list of all power meter characteristics. 

Table E–2: Power Meter Characteristics in Multi Circuit Mode

Energy Values Per Circuit
Active energy (Delivered) 0 to 9.2 x 1018 Wh 
Reactive energy (Delivered + Received) 0 to 9.2 x 1018 VARh 
Apparent energy (Delivered) 0 to 9.2 x 1018 VAh

Demand Values

Current Average
Per circuit

Active, reactive, apparent power Total
Per circuit

Maximum Demand Values
Maximum current Per circuit

Maximum active power Total
Per circuit

Maximum reactive power Total
Per circuit

Maximum apparent power Total
Per circuit

Table E–3: Demand Readings

Demand Current, Average or Per Circuit

Last Complete Interval 
Present Incomplete Interval 
Predicted
Peak

Demand Real Power, 3Ø Total or Per Circuit

Last Complete Interval 
Present Incomplete Interval 
Predicted
Peak

Demand Reactive Power, 3Ø Total or Per Circuit

Last Complete Interval 
Present Incomplete Interval 
Predicted
Peak

Demand Apparent Power, 3Ø Total or Per Circuit

Last Complete Interval 
Present Incomplete Interval 
Predicted
Peak
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Multi Circuit Alarms
The power meter has nine multi circuit alarms. These alarms are only available when 
Multi Circuit mode is selected. Alarms and alarm parameters are listed below.

1 For multi-level alarms, pickup and dropout values cannot overlap:
0 < Low Low PU < Low Low DO < Low PU < Low DO < High DO < High PU < High High DO < High High PU < 200%

2 Multi Circuit mode does not support high priority alarms.

Table E–4: List of Multi Circuit Alarms

Alarm Label Alarm Parameters Value/Options

MultiLevel I Ckt 1
MultiLevel I Ckt 2
MultiLevel I Ckt 3

Breaker Rating Amps

High High PU%

Percent of circuit breaker rating1

High High DO%

High PU%

High DO%

Low PU%

Low DO%

Low Low PU%

Low Low DO%

Pickup Time Delay Seconds

Enable Disable (default) or enable

Priority None (default), medium, low2

Select Dig Input None, Dig Input DI1, Dig Input DI2, Dig Input DI3, Dig 
Input DI4

Select Dig Output None, Dig Output D01, Dig Output D02, Dig Output 
D01 & D02

KW Demand Ckt 1
KW Demand Ckt 2
KW Demand Ckt 3

Pickup Setpoint Kilowatts

Pickup Time Delay Seconds

Dropout Setpoint Kilowatts

Dropout Time Delay Seconds

Enable Disable (default) or enable

Priority None (default), medium, low2

Select Dig Output None, Dig Output D01, Dig Output D02, Dig Output 
D01 & D02

KW Ckt 1
KW Ckt 2
KW Ckt 3

Pickup Setpoint Kilowatts

Pickup Time Delay Seconds

Dropout Setpoint Kilowatts

Dropout Time Delay Seconds

Enable Disable (default) or enable

Priority None (default), medium, low2

Select Dig Output None, Dig Output D01, Dig Output D02, Dig Output 
D01 & D02
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Setting Up Multi Circuit Alarms

Follow the steps in “Alarm Setup” on page 42 to reach the alarm setup screen.

To set up multi circuit alarms:

HAZARD OF UNDELIVERED NOTIFICATIONS

Do not rely solely on the power meter for alarm notifications where human or equipment 
safety relies on successfully delivered notifications.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

1. Press [Multi]. The multi circuit 
alarm Select screen appears.

2. Press ▼ and ▲ to scroll 
through the list of multi circuit 
alarms.

3. Press [Edit] to select an alarm to 
be configured. For MultiLevel I 
alarms, follow steps 4 to 21. For 
KW Demand and KW alarms, skip 
to step 21.

4. Press [Edit] to select Breaker 
Rating.

5. Press + to increment the active 
digit through the numerals 0-9.

6. Press  to enter the selected 
value for the active digit and move 
to the next digit to the left.

7. Continue until all values are 
selected, then press [OK] to enter 
the breaker rating.

8. For pickup and dropout items 
(High High PU%, High High 
DO%, High PU%, High DO%, 
Low PU%, Low DO%, Low Low 
PU%. Low Low DO%), press ▼ 
to select the item, then press 
[Edit].

9. Follow steps 5 to 7 to set pickup 
and drop out values.
NOTE: Values up to 200% of the 
breaker rating are allowed.

10. Press ▼and follow Steps 5 to 7 
for Pickup Time Delay (s).
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Setting Up Multi Circuit Alarms (continued)

11. Press ▼ to select Enable, then 
press [Edit].

12. Press + and - to scroll between 
Yes and No.

13. Press [OK] to enable or disable 
the alarm.

14. Press ▼ to select Priority, then 
press [Edit].

15. Press + and - to scroll through 
priority options None, Medium, or 
Low.
NOTE: Multi circuit alarms do not 
use the High priority level. See 
“Alarm Priorities” on page 41 for 
more information.

16. Press ▼ to select Select Dig 
Input, then press [Edit].

17. Press + and - to scroll through the 
list of digital inputs to associate 
with the alarm.

18. Press [OK] to select a digital input 
to be associated with the selected 
alarm.

19. Press ▼ to select Select Dig 
Output, then press [Edit]. Follow 
steps 16 to 18 for Select Dig 
Output.

20. Press ▲ to save all alarm 
selections and return to the 
previous screen.
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Setting Up Multi Circuit Alarms (continued)

21. For KW Demand and KW 
alarms, press [Edit] to select 
Pickup Setpoint.

22. Press + to increment the active 
digit through the numerals 0-9.

23. Press  to enter the selected 
value for the active digit and 
move to the next digit to the 
left.

24. Continue until all values are 
selected, then press [OK] to 
enter the pickup setpoint.

25. Press ▼and follow Steps 22 
to 24 for Pickup Time Delay (s). 
Dropout Setpoint, and Dropout 
Time Delay,

26. Press ▼and follow Steps 11 
to 19 for Enable, Priority, Select 
Dig Output.

27. Press ▲ to save all alarm 
selections and return to the 
previous screen.
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Viewing Multi Circuit Alarm Activity and History

The power meter displays any active alarm whether it is in Normal or Multi Circuit mode. 
See “Viewing Alarm Activity and History” on page 48 for information on viewing active 
alarms, alarm history, and alarm counters. Multi circuit alarms do not appear in the 
unacknowledged alarms list.

Multi Circuit Event Types

The Event parameter is Pickup or Dropout except for multi-level alarms.

Table E–5: Events by Alarm Type

Alarm Type Event

Multi Level I Ckt 1
Multi Level I Ckt 2
Multi Level I Ckt 3

HH Pickup

HH Dropout

H Pickup

H Dropout

L Pickup

L Dropout

LL Pickup

LL Dropout

Tripped
NOTE: Other multi-level alarm types are suppressed 
when the event type is Tripped.

KW Demand Ckt 1
KW Demand Ckt 2
KW Demand Ckt 3

Pickup

Dropout

KW Ckt 1
KW Ckt 2
KW Ckt 3

Pickup

Dropout
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Multi Circuit Alarm on Phase

The Phase parameter shows the phase on which the alarm event occurred.

Multi Circuit Alarm Values

The Value field shows the alarm trigger point. For multi-level alarms, the value is in amps. 
For KW and KW Demand alarms, it is the pickup or dropout value.

Command Interface with Multi-Level Alarms

See “Command Interface” on page 73 for information on using the command interface.

The command number and parameters for Multi-Level Alarm Setup are available in the 
register list. For information on accessing the register list, see “Register List” on page 64.

Quick Read Block for Modbus Reads

The Quick Read block is a block of registers mirrored from the standard register map that 
allows basic meter values to be gathered with a single Modbus block read. This 
information can be found in the Application Specific Registers > Meter Data (Quick Read) 
category of the register list. For information on accessing the register list, see “Register 
List” on page 64.

Table E–6: Multi Circuit Alarm on Phase by Power System Type

Alarm Type MULTI-
3CKT-LN

MULTI-
2CKT-LL
(AB_BC)

MULTI-
2CKT-LL
(BC_CA)

MULTI-
2CKT-LL
(AB_CA)

MULTI-CKT-
WYE

MultiLevel I Ckt 1 A A B A A, B, C
(Any or all)

MultiLevel I Ckt 2 B B C C

MultiLevel I Ckt 3 C

KW Demand Ckt 1 A A B A A, B, C
(Any or all)

KW Demand Ckt 2 B B C C

KW Demand Ckt 3 C

KW Ckt 1 A A B A A, B, C
(Any or all)

KW Ckt 2 B B C C

KW Ckt 3 C
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Input/Output Capabilities

Monitoring for Tripped Status with a Digital Input

You can monitor the tripped status of a circuit breaker with a multi-level alarm by wiring 
the circuit breaker auxiliary contact to a digital input on the power meter (Figure E–5). KW 
and KW Demand alarms cannot be associated with the tripped condition.

Digital inputs are event-driven. The power meter only registers a circuit breaker trip when 
there is an Off-to-On transition. A Tripped alarm event is triggered through a contact 
closure and not through detection of zero current.

Figure E–5: Wiring a Circuit Breaker Auxiliary Contact to the Power Meter

1 Circuit breaker will be 1-, 2-, or 3-pole depending on your power system configuration.
2 The overcurrent protective device must be rated for the short-circuit current at the connection point.

UNINTENDED EQUIPMENT OPERATION

• Do not use this device for critical control or protection applications where human or 
equipment safety relies on the operation of the control action.

• Do not rely solely on device data to determine if your power system is functioning 
correctly or meeting all applicable standards and compliances.

• Do not use device control for time-critical functions because delays can occur 
between the time a control action is initiated and when that action is applied.

• Do not use digital inputs for voltage sensing applications over 36 Vdc.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

~
LOAD
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Digital inputsRelay outputs
(load control)

Overcurrent 
protective device 
(not supplied)

2
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            Communications

13 14 15 16 201918 232221 24 25 26
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To set up a multi-level alarm to monitor for circuit breaker tripped status:

Digital Outputs in Multi Circuit Mode

Digital outputs can be associated with all types of multi circuit alarms. See “Digital 
Outputs” on page 55 for information on configuring digital outputs.

LEDs

See “Setting Up the Energy/Alarm LED” on page 60 to reach the LED setup screen.

Available multi circuit LED modes are described below.

• Energy—Flashes at a rate proportional to the total amount of energy consumed. Per 
circuit values are not selectable options for LED output.

• Alarm—If the LED is configured to flash on alarms, it will not flash on multi circuit 
alarms because these alarms will not have a priority of High. The LED will flash for any 
configured non-multi-circuit alarms.

• Off—Turns off the LED.

1. Follow the steps for setting up a 
multi-level alarm in “Setting Up 
Multi Circuit Alarms” on page 86.

2. For Select Dig Input, select the 
input that is wired to the circuit 
breaker auxiliary contact.
NOTE: If the selected digital input 
is set to operate in Demand Sync 
mode, the input’s association with 
a multi-level alarm will override 
this setting. The digital input will 
return to Demand Sync mode 
when association with the multi-
level alarm is removed. See 
“Setting Up the Digital Inputs” on 
page 52 for more information on 
input control modes.

3. Press ▲ to save all alarm 
selections and return to the 
previous screen.
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Glossary

Terms

accumulated energy—energy accumulates as either delivered to the customer or 
received from the customer.
active alarm—an alarm that has been set up to trigger the execution of a task or 
notification when certain conditions are met. An icon in the upper-right corner of the 
power meter indicates that an alarm is active (!). 
ASCII—American Standard Code for Information Interchange
baud rate—specifies how fast data is transmitted across a network port.
block interval demand—demand calculation method for a block of time; includes sliding 
block, fixed block, or rolling block method. 
communications link—a chain of devices connected by a communications cable to a 
communications port.
current transformer (CT)—current transformer for current inputs.
debounce time—amount of time an input must be consistently on before the transition is 
accepted as valid.
demand—average value of a quantity, such as power, over a specified interval of time.
device address—used to identify a device on the Modbus communications link; defines 
where the power meter resides in the power monitoring system.
energy delivered—the utility delivers energy to the facility; energy in.
energy received—the utility receives energy from the facility; the customer provides 
power to the utility; energy out.
event—the occurrence of an alarm condition, such as Undervoltage Phase A, configured 
in the power meter. 
firmware—operating system within the power meter.
fixed block—a demand calculation method using an interval selected from 1 to 60 
minutes (in 1-minute increments). The power meter calculates and updates the demand 
at the end of each interval.
frequency—number of cycles in one second.
GMT—Greenwich Mean Time
lagging current (I)—current is lagging voltage up to 180°.
leading current (I)—current is leading voltage up to 180°.
lagging power factor (PF) —active and reactive power flowing in the same directions.
leading power factor (PF) —active and reactive power flowing in opposite directions.
line-to-line voltages—measurement of the rms line-to-line voltages of the circuit.
line-to-neutral voltages—measurement of the rms line-to-neutral voltages of the circuit.
maximum value—highest value recorded of the instantaneous quantity such as Phase 
A Current, Phase A Voltage, etc., since the last reset of the minimums and maximums.
minimum value—lowest value recorded of the instantaneous quantity such as Phase A 
Current, Phase A Voltage, etc., since the last reset of the minimums and maximums.
multi circuit—ability to meter multiple circuits with a single metering device.
nominal—typical or average.
parity—refers to binary numbers sent over the communications link. An extra bit is 
added so that the number of ones in the binary number is either even or odd, depending 
on your configuration. Used to detect errors in the transmission of data. 
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partial interval demand—equal to energy accumulated thus far in the interval divided 
by the length of the complete interval.
peak demand current—highest demand current measured in amperes since the last 
reset of demand.
peak demand real power—highest demand real power measured since the last reset of 
demand.
peak demand—highest demand measured since the last reset of demand.
phase currents (rms)—measurement in amperes of the rms current for each of the 
three phases of the circuit.
phase rotation—refers to the order in which the instantaneous values of the voltages or 
currents of the system reach their maximum positive values. Two phase rotations are 
possible: A-B-C or A-C-B.
potential transformer (PT)—also known as a voltage transformer (VT).
power factor (PF)—power factor is the degree to which voltage and current to a load are 
out of phase. Total power factor is the difference between the total power your utility 
delivers and the portion of total power that does useful work. True power factor is the 
ratio of real power to apparent power using the complete harmonic content of real and 
apparent power. Calculated by dividing watts by volt amperes. Displacement power 
factor is the cosine of the angle between the fundamental components of current and 
voltage, which represents the time lag between fundamental voltage and current.
real power—calculation of the real power (3-phase total and per-phase real power 
calculated) to obtain kilowatts.
rms—root mean square. Power meters are true rms sensing devices.
rolling block—a selected interval and subinterval that the power meter uses for demand 
calculation. The subinterval must divide evenly into the interval. Demand is updated at 
each subinterval, and the power meter displays the demand value for the last completed 
interval.
sliding block—an interval selected from 1 to 60 minutes (in 1-minute increments). If the 
interval is between 1 and 15 minutes, the demand calculation updates every 15 seconds. 
If the interval is between 16 and 60 minutes, the demand calculation updates every 60 
seconds. The power meter displays the demand value for the last completed interval.
thermal demand—demand calculation based on thermal response.
Total Demand Distortion (TDD)—indicates the harmonic currents between an end user 
and a power source.
Total Harmonic Distortion (THD or thd)—indicates the degree to which the voltage or 
current signal is distorted in a circuit.
total power factor—see power factor.
true power factor—see power factor.
unary alarm—an alarm based on singular events or specific conditions for which 
setpoints are not appropriate.
voltage transformer (VT)—also known as a potential transformer (PT).
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Abbreviations
A—Ampere
Amps—Amperes
CKT—Circuit
CPT—Control Power Transformer
CT—Current Transformer
D In—Digital Input
D Out—Digital Output
DMD—Demand
DO—Drop Out 
F—Frequency
GMT—Greenwich Mean Time 
Hz—Hertz
I—Current
I/O—Input/Output
Imax—Current maximum demand
kVA—Kilovolt-Ampere
kVAD—Kilovolt-Ampere demand
kVAR—Kilovolt-Ampere reactive
kVARD—Kilovolt-Ampere reactive demand
kVARH—Kilovolt-Ampere reactive hour
kW—Kilowatt
kWD—Kilowatt demand
kWH—Kilowatthours
kWH/P—Kilowatthours per pulse
kWmax—Kilowatt maximum demand
Mag—Magnitude
Maint—Maintenance
Min—Minimum
MnMx—Minimum and maximum values
MSec—Milliseconds
MVAh—Megavolt ampere hour
MVARh—Megavolt ampere reactive hour
MWh—Megawatt hour
OS—Operating System (firmware version)
P—Real power
Pd—Real power demand
PF—Power factor
PM—Power meter
PQS—Real, reactive, apparent power
PQSd—Real, reactive, apparent power demand
Prim—Primary
PT—Potential Transformer (also known as VT–Voltage Transformer)
PU—Pick Up
Pulse—Pulse output mode

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 536 of 3354



PowerLogic™ Power Meter PM5350  63230-401-203A4
Glossary—Abbreviations 01/2014

© 2013 Schneider Electric. All Rights Reserved.96

Pwr—Power
Q—Reactive power
Qd—Reactive power demand
RS—Firmware reset system version
S—Apparent power
SN—Power meter serial number
Sd—Apparent power demand
Sec—Secondary
Sub-I—Subinterval
TDD—Total Demand Distortion
THD—Total Harmonic Distortion
U—Voltage line to line
V—Volts
VT—Voltage Transformer (also known as PT–Potential Transformer)
VAR—Volt ampere reactive
Vmax—Maximum voltage
Vmin—Minimum voltage

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 537 of 3354



63230-401-203A4 PowerLogic™ Power Meter PM5350
01/2014 Index

© 2013 Schneider Electric. All Rights Reserved. 97

Index
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setup 13
multi circuit 82

D
demand

predicted 35
setup 17
thermal 35

demand power calculation 32
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digital input 52
digital output 56
display 21, 22
load timer setpoint 16
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peak current demand 17
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multi circuit 80
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multi circuit 82
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standard over/under alarms

setup 42
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input 34
T
TDD 37
technical support 64
THD 37
thd 37
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U
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setup 45
W
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• This product must be installed, connected and used in compliance with prevailing 
standards and/or installation regulations.

• If this product is used in a manner not specified by the manufacturer, the protection 
provided by the product may be impaired.
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Functions and 
characteristics

Switchboard-display functions
Micrologic 5 / 6  A or E trip units

Micrologic measurement capabilities come 
into full play with the FDM121 switchboard 
display. It connects to Compact NSX via a 
simple cord and displays Micrologic 
information. The result is a true integrated 
unit combining a circuit breaker and a 
Power Meter. Additional operating 
assistance functions can also be displayed.

FDM121 switchboard display
The FDM121 is a switchboard display unit that can be integrated in the Compact 
NSX100 to 630 A system. It uses the sensors and processing capacity of the 
Micrologic trip unit. It is easy to use and requires no special software or settings. It is 
immediately operational when connected to the Compact NSX by a simple cord.
The FDM121 is a large display, but requires very little depth. The anti-glare graphic 
screen is backlit for very easy reading even under poor ambient lighting and at sharp 
angles. 

Display of Micrologic measurements and alarms
The FDM121 is intended to display Micrologic 5 / 6 measurements, alarms and 
operating information. It cannot be used to modify the protection settings.
Measurements may be easily accessed via a menu. 
All user-defined alarms are automatically displayed. The display mode depends on 
the priority level selected during alarm set-up:

high priority: a pop-up window displays the time-stamped description of the alarm 
and the orange LED flashes

medium priority: the orange "Alarm" LED goes steady on
low priority: no display on the screen.

All faults resulting in a trip automatically produce a high-priority alarm, without any 
special settings required.
In all cases, the alarm history is updated.
If power to the FDM121 fails, all information is stored in the Micrologic non-volatile 
memory. The data is automatically recovered when power is restored and can be 
consulted via the communication system.

Status indications and remote control
When the circuit breaker is equipped with the BSCM module (page A-2�), the 
FDM121 display can also be used to view circuit breaker status conditions:

O/F: ON/OFF
SD: trip indication
SDE: Fault-trip indication (overload, short-circuit, ground fault)

Main characteristics
96 x 96 x 30 mm screen requiring 10 mm behind the door (or 20 mm when the  

24 volt power supply connector is used).
White backlighting.
Wide viewing angle: vertical ±60°, horizontal ±30°.
High resolution: excellent reading of graphic symbols.
Alarm LED: flashing orange for alarm pick-up, steady orange after operator reset if 

alarm condition persists.
Operating temperature range -10 °C to +55 °C.
CE / UL marking.
24 V DC power supply, with tolerances 24 V -20 % (19.2 V) to 24 V +10 % (26.4 V). 

When the FDM121 is connected to the communication network, the 24 V is supplied 
by the communication system wiring system.

Consumption 40 mA.

Mounting
The FDM121 is easily installed in a switchboard.

Standard door cut-out 92 x 92 mm.
Attached using clips.

To avoid a cut-out in the door, an accessory is available for surface mounting by 
drilling only two 22 mm diameter holes.
The FDM121 degree of protection is IP54 in front. IP54 is maintained after 
switchboard mounting by using the supplied gasket during installation. 

Connection
The FDM121 is equipped with:

a 24 V DC terminal block:
plug-in type with 2 wire inputs per point for easy daisy-chaining
power supply range of  24 V -20 % (19.2 V) to 24 V +10 % (26.4 V)
two RJ45 jacks.

The Micrologic connects to the internal communication terminal block on the 
Compact NSX via the pre-wired NSX cord. Connection to one of the RJ45 
connectors on the FDM121 automatically establishes communication between the 
Micrologic and the FDM121 and supplies power to the Micrologic measurement 
functions.
When the second connector is not used, it must be fitted with a line terminator.

b

b
b

b
b
b

b

b
b
b
b

b
b
b

b

b
b

b
v
v
b

P
B

10
35

82

P
B

10
38

0�
-3

2

FDM121 display. Surface mount accessory.
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MASTERPACT NW08-63
Low Voltage Products

User manual

We do more with electricity.
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Masterpact NW08-63 Schneider Electric1

Discovering Masterpact 2
Using Masterpact 8
Understanding the controls and indications 8
Charging the circuit breaker 9
Closing the circuit breaker 10
Opening the circuit breaker 11
Resetting after a fault trip 12
Locking the controls 13

Using the Masterpact drawout chassis 16
Identifying the circuit breaker positions 16
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Locking the safety shutters 24
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User manual for circuit breakers
Masterpact NW08-63
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Masterpact NW08-63 Schneider Electric2

Discovering Masterpact

The Masterpact NW range of circuit breakers and switch-disconnectors
offer current ratings from 800 A to 6300 A.
Five different performance levels are available:
c N1: standard with total discrimination;
c H1: high performance with total discrimination;
c H2: a compromise between current limiting and discrimination;
c H3: high breaking capacity and discrimination, without current limiting;
c L1: high level of current limiting, with some discrimination.

Rating plate

E
60

35
0A

Ui 1000V

Ics = 100% Icu

220/440 42
480/690 42

Icw 42kA/1s cat.B

UTE VDE BS CEI UNE AS NEMA
IEC 60947-2 50/60Hz

Ue Icu
(V) (kA)

Masterpact

Uimp 12kV

NW08 N1

Rated current x 100 A

Suitability for isolation

Performance level

Rated insulation level

Rated short-time withstand current

Rated operational voltage

Ultimate breaking capacity
Impulse withstand voltage

Ics: rated service breaking capacity
Icu: ultimate breaking capacity

Type of device:
circuit breaker or switch-disconnector

Frequency

Standards

E
51

28
8A

E
60

03
6A

Icu kA at 415 V
Ics = 100% Icu150

100

65

42

L1 H3
H2

H1

N1

160012001000800 2000 2500 3200 4000 5000 6300

E
46

00
4A

masterpact II

MERLIN GERIN

NX 08 HA10

Ui 1000V Uimp 12kV

Ue
690

(V)

   50kA/1s

IEC 947-2         
         

        5
0/60Hz

EN 60947-2

UTE VDE BS CEI UNE AS NBMA
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Masterpact NW08-63 Schneider Electric4

Discovering Masterpact

Masterpact circuit breakers are available in drawout and fixed versions.
The drawout version is mounted on a chassis and the fixed version is installed
using fixing brackets

Drawout version

Fixed version

E
51

20
5C

E
51

28
9C
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Masterpact NW08-63 Schneider Electric5

Chassis

E
60

03
7A

Carrying grip

Drawout grip

"Connected", "test" or "disconnected"
position indicator

Locking by keylocks

Safety shutters

Shutter position indication and locking

Crank storage

Locking by padlocks

Door interlock Crank

Arc-chute cover

Disconnecting-contact cluster

Crank socketPosition release button

Carriage switch terminals

Auxiliary terminal shield

Racking interlock

Mismatch
protection

Shutter
locking
blocks

Carriage
switch
terminals

Carriage switch
terminals

Control-unit
contact terminals

Control
auxiliary
terminals

ON/OFF
indication
contact
terminals
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Masterpact NW08-63 Schneider Electric6

Circuit breaker / switch-disconnector

E
60

03
8A

MCH gear motor for
electrical charging of
the operating mechanism

Operating-mechanism
charging handle

PF "ready to close"
contact

SDE/2 "fault-trip"
indication contact
or Res electrical
remote reset

Terminal block for
the control unit and
the SDE contact(s)

MX/2 opening release or
MN undervoltage release

XF closing release

MX/1 opening release

Closing pushbutton

Opening pushbutton

Operation counter

Carrying grip

SDE/1 "fault-trip"
indication contact

Arc chute

Block of 4 OF "ON/OFF"
indication contacts

Terminal block for
the control auxiliaries

2 Blocks of 4 additional OF
"ON/OFF" contacts or EF combined
"connected/closed" contacts

Keylocking kit

Locking by padlocks

BPFE electrical closing pushbutton

Control unit

Terminal block for the ON/OFF
indication contacts

Discovering Masterpact
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Masterpact NW08-63 Schneider Electric7

Front

E
60

03
9A

RESET

Indicator for position
of the main contacts

"Springs charged"
and "Ready to close"
indicator

Locking by padlock
or lead-seal cover
for pushbuttons

Rating plate

Trip indication button
used to reset before closing
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Masterpact NW08-63 Schneider Electric8

Using Masterpact Understanding the controls
and indications

Circuit breaker open
and discharged

Circuit breaker closed
and discharged

Circuit breaker open,
charged and not "ready to
close"

Circuit breaker closed,
charged and not "ready to
close"

Circuit breaker open, charged
and "ready to close"

E
51

32
0B

Push OFF
O

I
Push ON

Push OFF
O

I
Push ON

Push OFF
O

I
Push ON

Push OFF
O

I
Push ON

E
51

20
7A

E
51

21
0A

E
51

20
6A

E
51

21
1

E
51

20
9A

Push OFF
O

I
Push ON

Test

RESET
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Masterpact NW08-63 Schneider Electric9

The charge status is indicated as follows. The springs in the circuit breaker operating mechanism must be charged to store
the energy required to close the main contacts. The springs may be charged
manually using the charging handle or the optional MCH gear motor.

Manual charging:
Pull the handle down
six times until you hear
a "clack".

Automatic charging:
If the MCH gear motor is
installed, the spring is
automatically recharged
after each closing.

Test

E
60

37
0A

E
51

21
3A

E
51

29
0A

Charging the circuit breaker

Push OFF
O

I
Push ON

or
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Masterpact NW08-63 Schneider Electric10

Using Masterpact Closing the circuit breaker

Locally (electrical)

Closing conditions
Closing (i.e. turning the circuit ON) is possible only if the circuit breaker is
"ready to close".
The prerequisites are the following:
c device open (OFF);
c springs charged;
c no opening order present.

If the circuit breaker is not "ready to close" when the order is given, stop the order
and start again when the circuit breaker is "ready to close".

Closing the circuit breaker

Locally (mechanical)
Press the mechanical ON pushbutton.

Remotely

Enabling or disabling the anti-pumping function
The purpose of the mechanical anti-pumping function is to ensure that a circuit
breaker receiving simultaneous opening and closing orders does not open and
close indefinitely.
If there is a continuous closing order, after opening the circuit breaker remains
open until the closing order is discontinued. A new closing order then closes the
circuit breaker. This function can be disabled by wiring the closing release in series
with the PF "ready to close" contact.

Press the electrical closing
pushbutton. By adding an
XF closing release, the
circuit breaker can be closed
remotely.

BPFE XF

When connected to a remote control panel, the XF
closing release (0.85 to 1.1 Un) can be used to close
the circuit breaker remotely.

XF

Push OFF
O

Pus

E
51

29
1A

E
51

29
2A

E
51

21
6A

E
51

21
4A

E
51

21
5A

E
51

29
3A

E
51

29
4A

E
51

29
4A

Device not "ready to close"

Device "ready to close"
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Masterpact NW08-63 Schneider Electric11

Opening the circuit breaker

Locally
Press the OFF pushbutton.

Remotely
Use one of the following solutions:
c one or two MX opening releases (MX1 and MX2, 0.7 to 1.1 Un);
c one MN undervoltage release (0.35 to 0.7 Un);
c one MN undervoltage release (0.35 to 0.7 Un) with a delay unit (R or Rr).

When connected to a remote control panel, these releases can be used to open
the circuit breaker remotely.

E
51

21
6A

E
51

29
3A

E
51

29
4

E
51

29
6A

E
51

21
7A

3 6

MN
UVR

1012

100/130 V

AC/DC

S

0.5 1

3 1.5

Retardateur de MN

Time delay for UVR

4 5 6

1 2 3

1 2 3

Push

I
Push ON

MX1, MX2, MN Delay unit
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Masterpact NW08-63 Schneider Electric12

Using Masterpact

The circuit breaker signals a fault by:
c a mechanical indicator on the front panel;
c one or two SDE "fault-trip" indication contacts (SDE/2 is optional).

Locally
If the circuit breaker is not equipped with the automatic reset option,
reset it manually.

Resetting after a fault trip

Remotely
Use the Res electrical remote reset option (not compatible with an SDE/2).

E
51

21
6A

E
51

29
7B

E
51

29
3A

E
51

29
8B

RESET
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Masterpact NW08-63 Schneider Electric13

Locking the controls
Disabling circuit-breaker
local closing and opening

Pushbutton locking using a padlock
(shackle diameter 5 to 8 mm), a lead seal or screws.

E
51

28
3A

Unlocking
Remove the padlock,
lead seal or screws.

E
51

30
0B

E
51

30
1B

E
51

30
2B

E
51

30
3B

Padlock Lead seal

Locking
Close the covers. Insert the padlock

shackle, lead seal
or screws.

E
51

30
3B

E
51

30
4B

E
51

30
5B

Lift the covers and swing
them down.

The pushbuttons
are no longer locked.

Test

Push OFF

O I
Push ON

Push OFF

O I
Push ON

E
51

33
7A

Screws
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Masterpact NW08-63 Schneider Electric14

Using Masterpact Locking the controls
Disabling local and remote closing

E
51

21
7A

Check
The controls are inoperative.

Unlocking
Remove the padlock.

E
51

30
6A

E
51

30
7A

Pull out the tab. Insert the padlock
shackle.

E
51

21
8A

E
51

30
8A

Push

I
Push ON

Push

I
Push ON

Push OFF
O

Pus

Combination of locking systems
To disable circuit-breaker closing using the pushbuttons or remotely,
use as needed:
c a padlock;
c one or two keylocks;
c a combination of the two locking systems.

Install a padlock (maximum shackle diameter 5 to 8 mm)

Locking
Open the circuit breaker.
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Masterpact NW08-63 Schneider Electric15

Check
The controls are inoperative.

E
51

21
8A

Push

I
Push ON

Push OFF
O

Pus

Unlocking
Insert the key(s).

Four types of keylocks are available.

E
51

27
1A

E
51

31
2A

E
51

31
3A

E
51

31
9A

E
51

26
9A

Turn the key(s). The key(s) cannot be
removed.

RONIS PROFALUX CASTELL

E
51

27
2A

KIRK

Locking the controls with one or two keylocks

Locking
Open the circuit breaker.

E
51

21
7A

E
51

31
0A

E
51

31
1A

Turn the key(s). Remove the key(s).

Push

I
Push ON

E
51

27
0A
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Masterpact NW08-63 Schneider Electric16

Using the Masterpact
drawout chassis

Identifying the circuit breaker
positions

c "connected" position

E
51

22
2A

The indicator on the front signals the position of the circuit breaker in the chassis.

E
51

21
9A

c "test" position

E
51

22
0A

E
51

31
4A

c "disconnected" position

E
51

22
1A

E
51

31
6A

E
51

31
5A

Test

Test

Test

Test

26 mm

Test
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Masterpact NW08-63 Schneider Electric17

Racking

Prerequisites
To connect and disconnect Masterpact, the crank must be used. The locking
systems, padlocks and the racking interlock all inhibit use of the crank.

Withdrawing the circuit breaker from the "connected"
to "test" position, then to "disconnected" position

Removing the rails

The circuit breaker is in "connected" position. The circuit breaker is in
"test" position.

E
51

22
3B

The circuit breaker is in "test" position.
Remove the crank or continue to
"disconnected" position.

The circuit breaker is in
"disconnected" position.

Press the release tabs
and pull the rails out.

To put the rails back in, press the
release tabs and push the rails in.

E
51

22
6B

E
51

22
4B

Test

Test

1

Test

Test

2

Test

Test

3

Test

5
6

4

Test

2

1

Test

3

These operations require that all chassis-
locking functions be disabled
(see page 21).

Caution. The right-hand rail cannot be
removed if the crank has not been removed
or if the circuit breaker is not fully
disconnected.
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Masterpact NW08-63 Schneider Electric18

Position the circuit breaker on the rails.
Check that it rests on all four supports.

E
51

22
7A

Open the circuit breaker
(in any case, it opens
automatically during
connection).

E
51

21
7A

Push the circuit breaker into the chassis, taking care not to push on the control unit.

E
51

23
0B

For complete information on Masterpact
handling and mounting, see the installation
manual(s).

Before mounting the circuit breaker,
make sure it matches the chassis.

Racking the circuit breaker from the "disconnected" to "test"
position, then to "connected" position
The device is in
"disconnected" position

The device is in "test"
position.

1
2

Test

Test

5
6

Test Test

TestTest

Test

3 4

Using the Masterpact
drawout chassis

Test

Push

I
Push ON

Racking

Inserting Masterpact

The device is in "test" position.
Remove the crank or continue
to "connected" position.

The device is in
"connected" position.

If you cannot insert the circuit breaker
in the chassis, check that the mismatch
protection on the chassis corresponds
to that on the circuit breaker.

E
51

22
8B
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Masterpact NW08-63 Schneider Electric19

Matching a Masterpact
circuit breaker with its chassis

To set up a mismatch-prevention
combination for the circuit breaker and
the chassis, see the mismatch-prevention
installation manual.

E
51

31
7B

The mismatch protection ensures that a circuit breaker is installed only in a chassis
with compatible characteristics.

The possible combinations are listed below.

A B C D
A B C E
A B C F
A B C G
A B D E
A B D F
A B D G
A B E F
A B E G
A B F G
A C D E
A C D F
A C D G
A C E F
A C E G
A C F G
A D E F
A D E G
A D F G
A E F G

B C D E
B C D F
B C D G
B C E F
B C E G
B D E F
B D E G
B D F G
C D E F
C D E G
C E F G
D E F G

5 6 7
4 6 7
4 5 7
4 5 6
3 6 7
3 5 7
3 5 6
3 4 7
3 4 6
3 4 5
2 6 7
2 5 7
2 5 6
2 4 7
2 4 6
2 4 5
2 3 7
2 3 6
2 3 5
2 3 4

1 6 7
1 5 7
1 4 7
1 4 6
1 3 7
1 3 6
1 3 5
1 3 4
1 2 7
1 2 6
1 2 4
1 2 3

12

3
4

6
5

7

A
B

C
D

F
E

G
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Masterpact NW08-63 Schneider Electric20

Locking the switchboard door

Disabling door opening

E
51

23
4A

Enabling door opening

Put the Masterpact in
"disconnected" position.

E
51

23
6A

The door is unlocked.

The locking device is installed on the left or right-hand side of the chassis:
c when the circuit breaker is in "connected" or "test" position, the latch is lowered
and the door is locked
c when the circuit breaker is in "disconnected" position, the latch is raised
and the door is unlocked.

E
51

23
1B

E
51

23
2A

E
51

23
5A

E
51

23
3A

Put the Masterpact in
"test" or "connected"
position.

The door is locked.

Test

Test

Test

Using the Masterpact
drawout chassis

Close the door.
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Masterpact NW08-63 Schneider Electric21

Locking the circuit breaker
in position

Circuit breaker in "disconnected"
position.

E
51

23
7A

Pull out the tab.

E
51

23
9A

E
51

23
8A

Insert the shackle (max. diameter
5 to 8 mm) of the padlock(s).

E
51

24
3B

E
51

24
0A

Padlocks and keylocks
may be used together.

Unlocking.

Release the tab.

The crank can be inserted.

The crank cannot be inserted.

E
51

24
1A

E
51

24
2A

Test

Test

Test

OK

Test

Test

Test

Test

Combination of locking systems
To disable local or remote opening or closing of the circuit breaker, use as needed:
c one to three padlocks;
c one or two keylocks;
c a combination of the two locking systems.

Disabling connection when the circuit breaker is in
"disconnected" position, using one to three padlocks
(maximum shackle diameter 5 to 8 mm)

Locking

Remove the padlock(s).
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Masterpact NW08-63 Schneider Electric22

Test

OK

Test

Using the Masterpact
drawout chassis

Unlocking

 Four types of keylocks are available

E
51

24
7A

The crank can be inserted.Insert the key(s).

E
51

24
6A

E
51

24
3B

Turn the key(s).

E
51

27
0A

RONIS

E
51

26
9A

PROFALUX

E
51

27
1A

CASTELL

E
51

27
2A

KIRK

Test

Disabling connection when the circuit breaker is in
"disconnected" position, using one or two keylocks.

Remove the key(s). The crank cannot be inserted.

E
51

24
5A

E
51

24
0A

Test

Locking the circuit breaker
in position

Padlocks and keylocks may be used together.

E
51

23
7A

Locking
Circuit breaker in "disconnected"
position.

E
51

24
4A

Turn the key(s).

Test

Test

Test
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Masterpact NW08-63 Schneider Electric23

Set the circuit breaker to "disconnected"
position. Remove the circuit breaker
from the chassis.

E
51

23
7A

Insert the crank.

E
51

31
8B

E
51

24
8A

Turn the catch to the left. The circuit breaker can now be locked in all positions.

E
51

25
1A

For this operation, the circuit breaker
must be removed from the chassis.

Locking the circuit breaker when the door is open

When the door is open, the crank cannot
be inserted.

E
51

28
5A

When the door is closed, the crank
can be inserted.

It is possible to modify the padlock and keylock locking function. Instead of locking
only in "disconnected" position, it is possible to lock the circuit breaker in all
positions.

.

E
51

25
0A

Test

Test

Test

Test

Test

Test

All-position
locking

Locking in
"disconnected" position

rear view

Test

Disabling use of the crank in all positions
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Using the Masterpact
drawout chassis

Locking the safety shutters
Padlocking inside the chassis

Using the shutter locking blocks

Four locking possibilities

E
51

33
8A

Remove the block(s) from
their storage position.

E
51

33
9A

Position the block(s) on the guide(s).

E
51

34
0A

Lock the block(s) using a padlock.

E
51

34
1A

E
51

34
3A

Top and bottom shutters
not locked.

Top shutter locked,
Bottom shutter not locked.

Top shutter not locked,
Bottom shutter locked.

Top and bottom shutters
locked.

1

2

3Ø5 ➞ Ø8
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E
60

04
2A

E
51

25
2A

E
51

25
4A

Pull out the left-hand tab to lock
the top shutter.

E
51

25
5A

This system offers two functions:
c padlocking of the top or bottom shutters;
c indication of the position of each shutter:
v shutter open;
v shutter closed.

Locking

Pull out the right-hand tab
to lock the bottom shutter.

Padlocking or position indication on
the front

Insert a padlock
(shackle 5 to 8 mm).

E
51

25
3A

Unlocking

Insert a padlock
(shackle 5 to 8 mm).

E
51

25
7A

Remove the padlock. Release the tab(s).

E
51

25
6A

Test

Test

Test Test

Test
Test

E
51

34
5A

E
51

34
6A

Test

Test

Pull out both tabs
to lock both shutters.

Insert a padlock
(shackle 5 to 8 mm).

Test

Test

Test

Test

Test

Top shutter closed.
Bottom shutter open.

Top shutter open.
Bottom shutter closed.

Top and bottom
shutters open.

Top and bottom
shutters closed.
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Identifying the electrical
auxiliaries

Identification of the connection
terminals
Layout of terminal blocks

E
60

35
2A

Com UC1 UC2 UC3 UC4 M2C/M6C SDE1
E5
E3
E1

E6
E4
E2

Z5
Z3
Z1

M1
Z4
Z2

M2
T3
T1

M3
T4
T2

F2 +
VN
F1 -

V3
V2
V1

484/Q3
474/Q2
471/Q1

184/K2
182
181/K1

84
82
81

MN/MX2
D2/C12

/C13
D1/C11

MX1
C2
C3
C1

XF
A2
A3
A1

PF
254
252
251

MCH
B2
B3
B1

OF24
244
242
241

OF23
234
232
231

OF22
224
222
221

OF21
214
212
211

OF14
144
142
141

OF13
134
132
131

OF12
124
122
121

OF11
114
112
111

OF4
44
42
41

OF3
34
32
31

OF3
34
32
31

OF2
24
22
21

OF1
14
12

CE3
334

332
331

CE2
324

322
321

CE1
314

312
311

Com
UC1

UC2
UC3

UC4
M2C

/M6
C

SDE
1

E5
E3

E1

E6
E4

E2

Z5
Z3

Z1

M1
Z4

Z2

M2
T3

T1

M3
T4

T2
F2 

+VN
F1 

-

V3
V2

V1
484

/ Q
3474

/ Q
2471

/ Q
1

184
/ K

2182
181

/ K
1

84
82

81

MN/
MX2D2/

 C1
2

   
 / 

C13

D1/
 C1

1

MX1
C2

C3
C1

XF
A2

A3
A1

PF
254

252
251

MCH
B2

B3
B1

OF2
4244

242
241

OF2
3234

232
231

OF2
2224

222
221

OF2
1214

212
211

OF1
4144

142
141

OF1
3134

132
131

OF1
2124

122
121

OF1
1114

112
111

OF4
44

42
41

32
31

OF3
34 OF2

24
22

21

OF1
14

1
21
1

CT3
934

932
931

CT2
924

922
921

CT1
914

912
911

CD3
834

832
831

CD2
824

822
821

CD1
814

812
811

EF24
248
246
245

EF23
238
236
235

EF22
228
226
225

EF21
218
216
215

EF14
148
146
145

EF13
138
136
135

EF12
128
126
125

EF11
118
116
115

CE3
334
332
331

CE2
324
322
321

CE1
314
312
311

Com UC1 UC2 UC3 UC4 M2C/M6C SDE1
E5
E3
E1

E6
E4
E2

Z5
Z3
Z1

M1
Z4
Z2

M2
T3
T1

M3
T4
T2

F2 +
VN
F1 -

V3
V2
V1

484/Q3

474/Q2
471/Q1

184/K2
182

181/K1

84
82
81

CD3
834
832
831

CD2
824
822
821

CD1
814
812
811

MN/MX2
D2/C12

    /C13
D1/C11

MX1
C2
C3
C1

XF
A2
A3
A1

PF
254
252
251

MCH
B2
B3
B1

OF24
244
242
241

OF23
234
232
231

OF22
224
222
221

OF21
214
212
211

OF14
144
142
141

OF13
134
132
131

OF12
124
122
121

OF11
114
112
111

OF4
44
42
41

32
31

OF3
34

OF2
24
22
21

OF1
14
12

CT3
934
932
931

CT2
924
922
921

CT1
914
912
911

11

11

or

or or or or or or or or

CE6
364
362
361

CE5
354
352
351

CE4
344
342
341

or

or

CE9
394
392
391

CE8
384
382
381

CE7
374
372
371

CD6
864
862
861

CD5
854
852
851

CD4
844
842
841
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Masterpact NW08-63 Schneider Electric27

Electrical diagrams
Fixed and drawout devices

The diagram is shown with circuits
de-energised, all devices open, connected
and charged and relays in normal position.

E
60

35
3A

E
46

13
2A

E
60

35
4A

E
60

35
6A

47
1

S1

47
4

48
4

S2

47
4

Q
1

Q
2

Q
3

M6C

M2C M6C
or

MX1

C
2

C
3

C
1

BPO

A
2

A
3

A
1

BPF

XF

E
46

13
5A

E
46

13
6A

E
46

13
7A

E
60

35
5A

D
2

D
1

AT

MN MX2

C
12

C
13

C
11

or

A P H

c c c

c c c

c c c

c c c
c c c

c c c

c c

c c

c c

c c

/

/

Power

Com : E1-E6 communication

UC1: Z1-Z5 zone selective interlocking;
Z1 = ZSI OUT SOURCE
Z2 = ZSI OUT; Z3 = ZSI IN SOURCE
Z4 = ZSI IN ST (short time)
Z5 = ZSI IN GF (earth fault)
M1 = Vigi module input  (Micrologic 7)

UC2: T1, T2, T3, T4 = external neutral;
M2, M3 = Vigi module input
(Micrologic 7)

UC3: F2+, F1– external 24 V DC
power supply

   VN external voltage connector

UC4: V1, V2, V3 optional external
voltage protector

M2C: 2 programmable contacts (internal relay);
ext. 24 V DC power supply required

or

M6C: 6 programmable contacts
(external relay); 24 V DC
power supply required

Control unit

Control unit Remote operation

SDE2: Fault-trip indication contact
or
Res: Remote reset

SDE1: Fault-trip indication contact (supplied as standard)

MN: Undervoltage release
or
MX2: Shunt release

MX1: Shunt release (standard or communicating)

XF: Closing release (standard or communicating)

PF: "Ready to close" contact

MCH: Gear motor.

Note:
When communicating MX or XF releases are used, the third wire
(C3, A3) must be connected even if the communications module is
not installed.

A : Digital ammeter
P : A + power meter + programmable protection
H : P + harmonics

/

/

Remote operation

Remote operation
SDE2  / Res SDE1 MN   / MX2 MX1 XF PF MCH

184 K2 84 D2 C12 C2 A2 254 B2

182 82 C3 A3 252 B3

181 K1 81 D1 C11 C1 A1 251 B1

Control unit
Com UC1 UC2 UC3 UC4 M2C / M6C

E5 E6 Z5 M1 M2 M3 F2+ V3 484 Q3

E3 E4 Z3 Z4 T3 T4 VN V2 474 Q2

E1 E2 Z1 Z2 T1 T2 F1 – V1 471 Q1

/

/

/

T
4

T
3

T
2

T
1

Z
4

Micrologic

Z
4

Z
3

Z
2

Z
1

Z
3

Z
1

Z
2

N L3L2L1

Q

Power
upstream
cb

downstream
cb

Z
5

V
N

V
1

V
2

V
3

M
3

M
2

M
1

F
2+

F
1 18

1

18
2

18
4

SDE2

fa
ul

t

81

82 84

SDE1

K
2

Res

K
1

fa
ul

t

or

PF

25
2

25
4

25
1

re
ad

y 
to

cl
os

e

B
1

MCH

B
3

B
2

ch
ar

ge
d
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Identifying the electrical
auxiliaries

Electrical diagrams

OF 24 or ON/OFF indication contacts
EF 24 Combined "connected/closed"

indication contacts
OF 23 or
EF 23

OF 22 or
EF 22

OF 21 or
EF 21

OF 14 or
EF 14

OF 13 or
EF 13

OF12 or
EF12

OF11 or
EF11

OF4: ON/OFF
OF3  indication
OF2  contacts
OF1

OF24 OF23 OF22 OF21 OF14 OF13 OF12 OF11

244 234 224 214 144 134 124 114

242 232 222 212 142 132 122 112

241 231 221 211 141 131 121 111

E
60

35
7A

EF24 EF23 EF22 EF21 EF14 EF13 EF12 EF11

248 238 228 218 148 138 128 118

246 236 226 216 146 136 126 116

245 235 225 215 145 135 125 115

E
60

35
8A

E
60

36
1A

E
60

37
1A

E
60

36
2A

Indication contacts

Indication contacts

CD3: Disconnected
CD2  -position
CD1  contacts

or

CE6: Connected
CE5 position
CE4 contacts

CT3: Test-position
CT2 contacts
CT1

or

CE9: Connected
CE8 position
CE7 contacts

or

CD6:   Disconnected
CD5 position
CD4 contacts

or or or or or or or or

CD3 CD2 CD1 CE3 CE2 CE1 CT3 CT2 CT1

834 824 814 334 324 314 934 924 914

832 822 812 332 322 312 932 922 912

831 821 811 331 321 311 931 921 911

CE6 CE5 CE4 CE9 CE8 CE7

364 354 344 394 384 374

362 352 342 392 382 372

361 351 341 391 381 371

or or

CE3: Connected
CE2 -position
CE1 contacts

Indication contacts
OF4 OF3 OF2 OF1

44 34 24 14

42 32 22 12

41 31 21 11

Chassis contacts

Key:

Drawout device only

SDE1, OF1, OF2, OF3, OF4 supplied as standard

Interconnected connections
(only one wire per connection point)

XXX

Chassis contacts

Chassis contacts

12 14
11

22 2432 34
31 21

OF4

42 44
41

OF3 OF2 OF1

open closed

OF . .

closed connected
and
closed

OF . .

CE

EF

not connected
or
connected
and open

or

. .
 1

. .
 2

. .
 4

. .
 6

. .
 8

. .
 5 33
1

33
2

33
4

CE3

connected

32
1

32
2

32
4

CE2

31
1

31
2

31
4

CE1

91
4

91
2

91
1

92
4

92
2

92
1

CT3

93
4

93
2

93
1

CT2 CT1

test

33
1

33
2

33
4

CE3

connected

32
1

32
2

32
4

CE2

31
1

31
2

31
4

CE1
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E
60

36
3A

Operation

The carriage switches indicate
the "connected", "test" and "disconnected"
positions.

Circuit breaker

Chassis

E
60

36
4A

The ON/OFF indication contacts signal
the status of the device main contacts.

test position

separation of the auxiliary circuits separation of the main circuits

completely connected

completely disconnected

open

open

open

closed

closed

d> 12.7 mm d> 25.4 mm

open

open

open

closed

closed

closed

closed
CT: test position
carriage switch

CD: disconnected-position
carriage switch

CE: connected-position
carriage switch

open

closed

open

closed

closed

completely closed completely open

main contacts

OF : ON/OFF (closed/open)
indication changeover contacts

closed

open

open
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Discovering Masterpact's
accessories

Micrologic control units

E
51

32
9A

E
46

10
8A

For more in-depth information,
see the control-unit user manual

Micrologic control units

Long-time rating plugs

M2C and M6C programmable contacts

c standard equipment,
one per device
c part numbers:
(long-time rating plug and
connection cables not
included, see below)
Micrologic 2.0: 33069
Micrologic 5.0: 33070
Micrologic 2.0A: 33071
Micrologic 5.0A: 33072
Micrologic 6.0A: 33073
Micrologic 7.0A: 33074
Micrologic 5.0P: 47058
Micrologic 6.0P: 47059
Micrologic 7.0P: 47060
Micrologic 5.0H: 47061
Micrologic 6.0H: 47062
Micrologic 7.0H: 47063
c part numbers for
connection cables:
47065
for drawout device:
47805.

c depending on the
model, control units offer
in addition:
v fault indications;
v measurement of
electrical parameters
(current, voltage, power,
etc.);
v harmonic analysis;
v communication.

c M2C: 2 contacts
(6 A-240 V)
c M6C: 6 contacts
(6A-240V).
c permissible load on
each of the M6C relay
outputs:
v 240 V AC:
5 A where p.f = 0.7
v 380 V AC:
3 A where p.f = 0.7
v 24 V DC:
8 A where L/R = 0
v 48 V DC:
1.5 A where L/R = 0
v 125 V DC:
0.4 A where L/R = 0
v 250 V DC:
0.15 A where L/R = 0
c M6C supply voltage:
24 V DC ± 5%
c M6C maximum
consumption: 100 mA

c standard equipment,
one per control unit.
c part numbers:
0.4 to 1 x Ir setting:
33542
0.4 to 0.8 x Ir setting:
33543
0.8 to 1 x Ir setting:
33544
Off (no long-time
protection): 33545.

c the plugs determine
the setting range for the
Long-time protection.

c optional equipment,
used with Micrologic P
and H control units.
c part numbers
(connection cables not
included, see below):
2 M2C contacts:
47086 + 47087
6 M6C contacts: 47066
c part numbers for
connection cables:
for fixed device: 47074
for drawout device:
47849.

c contacts can be
programmed using the
keypad on the control
unit or via the COM
option.
c they indicate:
v the type of fault
v instantaneous or
delayed threshold
overruns.
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Indication contacts

ON/OFF indication contacts (OF)
c 4 changeover contacts
c rated current: 10 A
c breaking capacity
50/60 Hz for AC power
(AC12 as per 947-5-1):
v 480 V: 10 A (rms)
v 600 V: 6 A (rms)
c breaking capacity
for DC power
(DC12 as per 947-5-1):
250 V: 3 A.

E
51

33
1A

Additional ON/OFF indication contacts (OF)

c optional equipment,
two blocks of 4 OF
contacts per device
c part numbers
(connection cables not
included, see below):
one block of 4 OF
contacts: 47887
c part numbers for
connection cables:
for fixed device:
47074
for drawout device:
47849

c changeover contacts
c rated current: 10 A
c breaking capacity
50/60 Hz for AC power
(AC12 as per 947-5-1):
v 480 V: 10 A (rms)
v 600 V: 6 A (rms)
c breaking capacity
for DC power
(DC12 as per 947-5-1):
250 V: 3 A.

Combined "connected/closed" contacts (EF)
c optional equipment, 8
EF contacts per device
c each contact is
mounted in place of the
connector of an
additional OF contact
c part number:
one EF contact: 48477

c the contact combines
the "device connected"
and the "device closed"
information to produce
the "circuit closed"
information

c changeover contacts
c rated current: 10 A
c breaking capacity
50/60 Hz for AC power
(AC12 as per 947-5-1):
v 240 V: 10 A (rms)
v 380 V: 10 A (rms)
v 480 V: 10 A (rms)
v 600 V: 6 A (rms)
c breaking capacity
for DC power
(DC12 as per 947-5-1):
v 48 V: 2.5 A
v 130 V: 0.8 A
v 250 V: 0.3 A.

"Fault-trip" indication contact (SDE/1)

c standard equipment on
circuit breakers, one
SDE/1 contact per device
c not available for switch-
disconnector versions

c changeover contact
c rated current: 10 A
c breaking capacity
50/60 Hz for AC power
(AC12 as per 947-5-1):
v 240 V: 10 A (rms)
v 380 V: 5 A (rms)
v 480 V: 5 A (rms)
v 600 V: 3 A (rms)
c breaking capacity
for DC power
(DC12 as per 947-5-1):
v 48 V: 3 A
v 125 V: 0.3 A
v 250 V: 0.15 A.

c standard equipment:
4 OF per device.

c OF contacts indicate
the position of main
contacts
c they trip when the
minimum isolation
distance between the
main contacts is reached

c OF contacts indicate
the position of the main
contacts
c they trip when the
minimum isolation
distance between the
main contacts is reached

c the contact provides
a remote indication of
device opening due to
an electrical fault
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Discovering Masterpact's
accessories

E
51

29
8B

c optional equipment for
circuit breakers, one
additional SDE/2 contact
per device
c not available for switch-
disconnector versions
c not compatible with the
Res option
c part numbers
(connection cables not
included, see below):
one SDE/2 contact:
47915
c part numbers for
connection cables:
for fixed device: 47074
for drawout device:
47849

Additional "fault-trip" indication contact (SDE/2)

c the contact remotely
indicates device opening
due to an electrical fault

E
51

29
8B

E
51

33
2A

c changeover contact
c rated current: 10 A
c breaking capacity
50/60 Hz for AC power
(AC12 as per 947-5-1):
v 240 V: 10 A (rms)
v 380 V: 5 A (rms)
v 480 V: 5 A (rms)
v 600 V: 3 A (rms)
c breaking capacity
for DC power
(DC12 as per 947-5-1):
v 48 V: 3 A
v 125 V: 0.3 A
v 250 V: 0.15 A.

c optional equipment,
one Res per device
c not compatible with the
SDE/2 option
c part numbers
(connection cables not
included, see below):
110/130 V AC: 47901
220/240 V AC: 47902
c part numbers for
connection cables:
for fixed device:
47074
for drawout device:
47849

Electrical reset after fault trip (Res)

c the contact remotely
resets the device
following tripping due to
an electrical fault

"Springs charged" limit switch contact (CH)

c the contact indicates
the "charged" status of
the operating mechanism
(springs charged)

"Ready to close" contact (PF)

Indication contacts

c standard equipment,
one CH contact per
device

c changeover contact
c rated current: 10 A
c breaking capacity
50/60 Hz for AC power
(AC12 as per 947-5-1):
v 240 V: 10 A (rms)
v 380 V: 5 A (rms)
v 480 V: 5 A (rms)
v 600 V: 3 A (rms)
c breaking capacity
for DC power
(DC12 as per 947-5-1):
v 48 V: 3 A
v 125 V: 0.3 A
v 250 V: 0.25 A.

c optional equipment,
one PF contact per
device
c part numbers
(connection cables not
included, see below):
one PF contact: 47080
c part numbers for
connection cables:
for fixed device:
47074
for drawout device:
47849

c the contact indicates
that the device may be
closed because all the
following are valid:
v circuit breaker is open
v spring mechanism is
charged
v a maintained closing
order is not present
v a maintained opening
order is not present

c changeover contact
c rated current: 10 A
c breaking capacity
50/60 Hz for AC power
(AC12 as per 947-5-1):
v 240 V: 10 A (rms)
v 380 V: 5 A (rms)
c breaking capacity
for DC power
(DC12 as per 947-5-1):
v 48 V: 3 A
v 125 V: 0.3 A
v 250 V: 0.15 A.
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Auxiliaries for remote operation

Gear motor (MCH)
c the gear motor
automatically charges
and recharges the spring
mechanism

c charging time:
4 seconds max.
c consumption:
v 180 VA AC
v 180 W DC
c inrush current:
2 to 3 In for 0.1 second
c operating rate:
maximum 3 cycles
per minute.

E
51

29
0A

E
51

29
4A

Opening releases MX/1 and MX/2, closing release XF
c optional equipment,
1 or 2 MX releases per
device, 1 XF per device
c the function (MX or XF)
is determined by where
the coil is installed
c part numbers
(connection cables not
included, see below):
v standard version:
12 V AC
50/60 Hz / DC: 33658
24/30 V AC
50/60 Hz / DC: 33659
48/60 V AC
50/60 Hz / DC: 33660
100/130 V AC
50/60 Hz / DC: 33661
200/250 V AC
50/60 Hz / DC: 33662
277 V AC
50/60 Hz / DC: 33663
380/480 V AC
50/60 Hz / DC: 33664
500/550 V AC
50/60 Hz / DC: 33665.
v communicating version
(with COM option):
12 V AC
50/60 Hz / DC: 33032
24/30 V AC
50/60 Hz / DC: 33033
48/60 V AC
50/60 Hz / DC: 33034
100/130 V AC
50/60 Hz / DC: 33035
200/250 V AC
50/60 Hz / DC: 33036
240/277 V AC
50/60 Hz / DC: 33037
380/480 V AC
50/60 Hz / DC: 33038

c part numbers for
connection cables:
for fixed device:
47074
for drawout device:
47849
c the MX release
instantaneously opens
the circuit breaker when
energised
c the XF release
instantaneously closes
the circuit breaker when
energised, if the device is
"ready to close"

c device response time:
v MX: 50 ms ± 10
v XF: 70 ms +10 / -15
> 3200 A: 80 ms ± 10
c operating threshold:
v MX: 0.7 to 1.1 x Un
v XF: 0.85 to 1.1 x Un
c the supply can be
maintained
c consumption:
v pick-up (80 ms):
200 VA
v hold: 4.5 VA.

c optional equipment,
one MCH gear motor
per device
c part numbers
(connection cables not
included, see below):
100/130 V AC: 47893
200/240 V AC: 47894
277 V AC: 47895
380/415 V AC: 47896
400/440 V AC: 47897
480 V AC: 47898
24/30 V DC: 47888
48/60 V DC:47889
100/125 V DC: 47890
200/250 V DC: 47891.
c part numbers for
connection cables:
for fixed device:
47074
for drawout device:
47849
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Discovering Masterpact's
accessories

E
51

29
6A

c optional equipment,
1 MN with delay unit
per device.
c delay-unit part
numbers (must be
ordered in addition to the
MN):
48/60 V AC
50/60 Hz / DC: 33680
100/130 V AC
50/60 Hz / DC: 33681
200/250 V AC
50/60 Hz / DC: 33682
380/480 V AC
50/60 Hz / DC: 33683.

Delay unit for MN releases

c the unit delays
operation of the MN
release to eliminate
circuit-breaker nuisance
tripping during short
voltage dips
c the unit is wired in
series with the MN and
must be installed outside
the circuit breaker

E
51

33
3A

c device response time:
0.5, 1, 1.5, 3 seconds
c operating threshold:
v opening:
0.35 to 0.7 x Un
v closing: 0.85 x Un
c consumption:
v pick-up (80 ms):
200 VA
v hold: 4.5 VA

c optional equipment,
1 BPFE per device
c part numbers
(connection cables not
included, see below):
48534
c part numbers for
connection cables:
for fixed device:
47074
for drawout device:
47849

Electrical closing pushbutton (BPFE)

c located on the front
face of the device, this
pushbutton carries out
electrical closing of the
circuit breaker via the XF
release, taking into
account all the safety
functions that are part of
the control/monitoring
system of the
installation.

3 6

MN
UVR

1012

100/130 V

AC/DC

S

0.5 1

3 1.5

Retardateur de MN

Time delay for UVR

4 5 6

1 2 3

1 2 3

Instantaneous undervoltage releases (MN)

c optional equipment,
1 MN per device
c not compatible with the
MX/2 opening release
c part numbers
(connection cables not
included, see below):
24/30 V AC
50/60 Hz / DC: 33668
48/60 V AC
50/60 Hz / DC: 33669
100/130 V AC
50/60 Hz / DC: 33670
200/250 V AC
50/60 Hz / DC: 33671
380/480 V AC
50/60 Hz / DC: 33673
500/550 V AC
50/60 Hz / DC: 33674
c part numbers for
connection cables:
for fixed device:
47074
for drawout device:
47849

c the MN release
instantaneously opens
the circuit breaker when
its supply voltage drops

c device response time:
90 ms ±5
c operating threshold:
v opening:
0.35 to 0.7 x Un
v closing: 0.85 x Un
c consumption:
v pick-up (80 ms):
200 VA
v hold: 4.5 VA

Auxiliairies for remote operation
E

51
29

4A
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Device mechanical accessories

Operation counter (CDM)

c optional equipment,
one CDM per device
c part number: 48535

c the operation counter
sums the number of
operating cycles.

E
46

10
3A

E
46

12
0A

E
46

11
8A

00399

Escutcheon (CDP)

c optional equipment,
one CDP per device
c part numbers:
for fixed device:
48601
for drawout device:
48603

c the CDP increases the
degree of protection to IP
40 and IK 07 (fixed and
drawout devices).

Transparent cover (CCP)

c optional equipment,
one CP per device
equipped with a CDP
c part number: 48604
(for fixed and drawout
devices)

c mounted with a CDP,
the CP increases the
degree of protection to IP
55 and IK 10 (fixed and
drawout devices).
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Device mechanical accessoriesDiscovering Masterpact's
accessories

E
46

23
8A

E
46

57
9A

Transparent cover for pushbutton locking using a padlock,
lead seal or screws

c optional equipment,
one locking cover per
device
c part number: 48536

c the transparent cover
blocks access (together
or separately)
to the pushbuttons used
to open and close the
device
c locking requires a
padlock, a lead seal
or two screws.

Device locking in the OFF position using a padlock

c optional equipment,
one locking system
per device
c part number: 48539

c the unit inhibits local
or remote closing of the
device
c up to three padlocks
may be used for locking.

Device OFF position locking kit for keylocks

c optional equipement,
one locking kit per device
c part numbers (locks not
included):
for Profalux or Ronis
keylocks: 48541
for Castell keylocks:
48543
for Kirk keylocks:
48542

c the kit inhibits local or
remote closing of the
device.

Keylocks required for the device locking kit

E
51

28
6A

E
51

27
3A

E
51

28
7A

E
51

27
4A

Ronis

Profalux

c one or two keylocks per
locking kit
c part numbers:
v Ronis:
1 keylock: 41940
2 keylocks: 41950.
v Profalux:
1 keylock: 42888
2 keylocks: 42878.
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Chassis mechanical accessories

c optional equipment
c part numbers
(set of shutters for top
and bottom):
v NW08/NW40:
3 poles: 48587
4 poles: 48589
v NW40b/NW63
3 poles: 48588
4 poles: 48590

c mounted on the
chassis, the safety
shutters automatically
block access to the
disconnecting contact
cluster when the device
is in the "disconnected"
or "test" positions.

c IP20.

E
51

33
4A

E
46

29
3A

Ronis

Profalux

Shutter locking blocks

c optional equipment:
2 blocks for NW08 to
NW40
4 blocks for NW40b to
NW63
c part number (2 blocks):
48591

c the block may be
padlocked. It:
v prevents connection
of the device
v locks the shutters in the
closed position.

Shutter position indication and locking on front face

c optional equipment
c part numbers:
v NW08/NW040:
3 and 4 poles: 48592
v NW40b/NW63
3 poles: 48593
4 poles: 48594

c this option located on
the front of the chassis:
v indicates that the
shutters are closed
v can be used to
independently or
simultaneously padlock
the two shutters
(top and bottom).

Circuit breaker locking in "disconnected" position

Keylocks required with the "disconnected" position locking
system

c one or two keylocks per
locking system
c part numbers:
v Ronis:
1 keylock: 41940
2 keylocks: 41950
v Profalux:
1 keylock: 42888
2 keylocks: 42878.

E
46

94
6A

E
46

56
1A

E
51

28
6A

E
51
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3A

E
51
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7A

E
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Top shutter closed Bottom shutter closed

c optional equipment,
one locking system
per device
c part numbers
for Profalux or Ronis
keylocks: 48564
for Castell keylocks:
48566
for Kirk keylocks: 48565

c mounted on the
chassis and accessible
with the door closed, this
system locks the circuit
breaker in "disconnected"
position using one or two
keylocks
c the "disconnected"
position locking system
may be modified to lock
the circuit breaker in
all three positions.

Safety shutters
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Discovering Masterpact’s
accessories

Door interlock

c optional equipment,
one door interlock per
chassis
c part number: 47914

c this device inhibits
opening of the cubicle
door when the circuit
breaker is in "connected"
or "test" position

c it may be mounted on
the left or right-hand side
of the chassis.

E
46

65
2A

E
46

12
4A

Racking interlock

Mismatch protection

Auxiliary terminal shield (CB)

E
46

11
1A

E
51

35
1A

Chassis mechanical accessories

c optional equipment,
one racking interlock per
chassis
c part number: 48582

c this device prevents
insertion of the racking
handle when the cubicle
door is open

c it is mounted on the
right-hand side of the
chassis

c optional equipment,
one mismatch protection
device per chassis
c  part number: 33767

c mismatch protection
offers twenty different
combinations that the
user may select to
ensure that only a
compatible circuit
breaker is mounted
on a given chassis.

c optional equipment,
one CB shield per
chassis
c part numbers:
v NW08/NW040
3 poles: 48595
4 poles: 48596
v NW40b/NW63
3 poles: 48597
4 poles: 48598

c the shield prevents
access to the terminal
block of the electrical
auxiliaries.
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"Connected", "disconnected" and "test" position carriage
switches (CE, CD, CT)

c optional equipment,
one to nine carriage
switches
c standard configuration,
0 to 3 CE, 0 to 3 CD,
0 to 3 CT
c other configurations (by
ordering additional
actuators):
0 to 9 CE, 0 CD, 0 CT
0 to 6 CE, 0 to 3 CD, 0
CT
0 to 6 CE, 0 CD, 0 to 3 CT
c part numbers
(connection cables not
included, see below):
v 1 carriage switch:
33170
v 1 set of actuators for
additional carriage
switches: 48560
c part number for
connection cables
(per carriage switch):
47849

c the carriage switches
indicate the three
positions:
CE: connected position
CD: disconnected
position (when the
minimum isolation
distance between the
main contacts and the
auxiliary contacts is
reached)
CT: test position

c changeover contact
c rated current: 10 A
c breaking capacity
50/60 Hz for AC power
(AC12 as per 947-5-1):
240 V: 10 A (rms)
380 V: 5 A  (rms)
c breaking capacity for
DC power
(DC12 as per 947-5-1):
250 V: 0.3 A.

E
46

09
5A
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Inspecting and testing
before use

Initial tests
Procedure

A general check of the circuit breaker takes only a few minutes and avoids any risk
of mistakes due to errors or negligence.
A general check must be carried out:
c prior to initial use;
c following an extended period during which the circuit breaker is not used.

A check must be carried out with the entire switchboard de-energised.
In switchboards with compartments, only those compartments that may be
accessed by the operators must be de-energised.

Electrical tests
Insulation and dielectric-withstand tests must be carried out immediately after
delivery of the switchboard. These tests are precisely defined by international
standards and must be directed and carried out by a qualified expert.

Prior to running the tests, it is absolutely necessary to:
c disconnect all the electrical auxiliaries of the circuit breaker
(MCH, MX, XF, MN, Res electrical remote reset);
c remove the long-time rating plug on the 7.0 A, 5.0 P, 6.0 P, 7.0 P, 5.0 H, 6.0 H, 7.0 H
control units. Removal of the rating plug disconnects the voltage measurement input.

Switchboard inspection
Check that the circuit breakers are installed in a clean environment, free of any
installation scrap or items
(tools, electrical wires, broken parts or shreds, metal objects, etc.).

Conformity with the installation diagram
Check that the devices conform with the installation diagram:
c breaking capacities indicated on the rating plates;
c identification of the control unit (type, rating);
c presence of any optional functions (remote ON/OFF with motor mechanism,
auxiliaries, measurement and indication modules, etc.);
c protection settings (long time, short time, instantaneous, earth fault);
c identification of the protected circuit marked on the front of each circuit breaker.

Condition of connections and auxiliaries
Check device mounting in the switchboard and the tightness of power connections.
Check that all auxiliaries and accessories are correctly installed:
c electrical auxiliaries;
c terminal blocks;
c connections of auxiliary circuits.

Operation
Check the mechanical operation of the circuit breakers:
c opening of contacts;
c closing of contacts.

Check on the control unit
Check the control unit of each circuit breaker using the respective user manuals.

These operations must be carried out in
particular before using a Masterpact device
for the first time.
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Note the fault
Faults are signalled locally and remotely by the indicators and auxiliary contacts
installed on circuit breakers (depending on each configuration). See page 12 in this
manual and the user manual of the control unit for information on the fault
indications available with your circuit breaker.

Identify the cause of tripping
A circuit must never be reclosed (locally or remotely) before the cause of the fault
has been identified and cleared.

A fault may have a number of causes.
c depending on the type of control unit, fault diagnostics are available. See the user
manual for the control unit.
c depending on the type of fault and the criticality of the loads, a number of
precautionary measures must be taken, in particular the insulation and dielectric
tests on a part of or the entire installation. These checks and test must be directed
and carried out by qualified personnel.

Inspect the circuit breaker following a short-circuit
c check the arc chutes (see page 43).
c check the contacts (see page 43).
c check the tightness of connections (see the device installation manual).
c check the disconnecting-contact clusters (see page 44).

Reset the circuit breaker
The circuit breaker can be reset locally or remotely.
See page 12 in this manual for information on how the circuit breaker can be reset.

What to do when the circuit
breaker trips
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Interval Operations Procedure
each year c open and close the device v see pages 10 and 11

locally and remotely,
successively using
the various auxiliaries
c test the operating
sequences v see page 8
c test the control unit using v see the user manual
the mini test kit of the control unit

every two years or c check the arc chutes v see page 43
when the control-unit c check the main contacts v see page 43
maintenance indicator c check the tightness of v see the device
reaches 100 connections installation manual

c check the v see page 44
disconnecting-contact
clusters

Maintaining Masterpact
performance

Recommended maintenance
program

Periodic inspections required

Type of Maximum Service life of various parts
circuit breaker service life

Arc chutes Main contacts Connecting-rod MX/XF

springs, releases

MCH
NW08 to NW16 25000 10000 10000 12500 12500
types N1/H1/H2
NW08 to NW16 25000 3000 10000 12500 12500
type L1
NW20 to NW25 20000 440 V: 8000 440 V: 8000 10000 12500
types H1/H2 690 V: 6000 690 V: 6000
NW20 to NW25 20000 2000 440 V: 8000 10000 12500
type H3 690 V: 6000
NW20 20000 3000 10000 10000 12500
type L1
NW32 to NW40 20000 440 V: 5000 440 V: 5000 10000 12500
types H1/H2 690 V: 2500 690 V: 2500
NW32 to NW40 20000 1250 440 V: 5000 10000 12500
type H3 690 V: 2500
NW40b to NW63 10000 1500 3000 5000 12500
types H1/H2

Recommended program for devices used
under normal operating conditions:
Ambient temperature: -5° C / +60°C
Normal atmosphere

Part Intervening entity Description or
procedure

arc chutes c user v see page 43.
main contacts c inspection: user v see page 43.

c replacement:
Schneider After Sales
Support

MCH gear motor c user v see page 9.
mechanical c user
interlocks
connecting-rod c Schneider After Sales
springs Support
MX/MN/XF c user v see pages 10, 11.

Parts requiring replacement, depending on the number of
operating cycles
The following parts must be replaced periodically to lengthen the service life of the
device (maximum number of operating cycles).

Part replacement must be programmed on the basis of the data below, listing the
service life of the various parts in numbers of O/C cycles at the rated current.

Number of O/C cycles at the rated current
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Arc chutes
c remove the fixing screws:
v types N1, H1 and H2 ≤ NW 40: two screws
v types H1 and H2 ≥ NW 40b, type H3: three screws
v type L1: four screws

E
51

27
5A

If the control unit has a maintenance
indicator, there is no need to systematically
check the contacts.

If the contacts are worn, have the
concerned poles replaced by the Schneider
service centre.

Maintenance operations

E
51

28
0A

E
51

28
1A

E
51

27
9A

Wear of main contacts
c remove the arc chutes
c close the device and check the contacts

Contacts OK Contacts worn

Contacts OK Contacts worn

E
51

27
6B

E
51

27
7B

E
51

28
2B

E
51

27
8B

Before undertaking any maintenance work,
de-energise the installation and fit locks or
warnings in compliance with all applicable
safety standards.

Type H1, H2 (≥ 4000b A), L1

Type N1, H1, H2, H3 (≤ 4000 A)

c check the arc chutes:
v chamber not cracked
v separators not corroded.

If necessary, replace the arc chutes.
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Disconnecting-contact clusters
c grease the contacts using the grease listed on page 45,
supplied by Schneider Electric
c check the contacts as follows:
v open the circuit breaker;
v de-energise the busbars;
v disconnect the circuit breaker;
v remove the circuit breaker;
v check the contact fingers (no sign of copper should be visible);
Replace any worn clusters.
c the position of the clusters must correspond to the table below.

layout n° 1 layout n° 2 layout n° 3 layout n° 4 layout n° 5

Maintaining Masterpact
performance

C2

A2

D2

B2

C1

A1

D1

B1

C2

A2

D2

B2

C1

A1

D1

B1

C2

A2

D2

B2

C1

A1

D1

B1

E2

C2

F2

D2

A2

G2

B2

H2

E1

C1

F1

D1

A1

G1

B1

H1

E2

C2

F2

D2

A2

G2

B2

H2

E1

C1

F1

D1

A1

G1

B1

H1

E
51

32
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E
51

32
5A

E
51

32
6A

E
51

32
7A

E
51

32
8B

Maintenance operations

Rating NW08 NW10 NW16 NW20 NW25 NW32 NW40 NW40b NW63
Type NW12 NW50
N1 layout n° 1

2 clusters / pole

H1 layout n° 2 layout n° 3 layout n° 4 layout n° 5 layout n° 4
 4 clusters / pole 8 clusters / pole 12 clusters / pole 14 clusters / pole 24 clusters / pole

H2   

H3

L1 layout n° 3 layout n° 5
8 clusters / pole 14 clusters / pole

E
60

36
0A
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Ordering replacement parts

Electrical accessories
The electrical accessories that may require replacement are the following:
c MCH gear motor;
c MX opening release(s);
c XF closing release;
c MN undervoltage release.

See pages 33 and 34 in the "Auxiliaries for remote operation" section for their
characteristics and part numbers.

E
51

33
5A

E
46

10
9A

Arc chutes

c part numbers
(1 arc chute):
v NW type N1
NW08 to NW40 types H1
and H2: 47935
v NW40b to NW63 types
H1 and H2
NW type H3: 47936
v NW type L1: 47937.

c NW08 to NW40:
one chute per pole
NW40b to NW63:
two chutes per pole.

Disconnecting-contact clusters

c part number (1 cluster):
33166

c number per circuit
breaker, see table page
44.

Grease for disconnecting-contact clusters

c part number (1 can):
33160.

Front

c part number (1 front for
3- or 4-pole devices):
47939.

c 1 per device.

E
46

23
7A

Crank

c part number (1 crank):
47944.

c 1 per device.

E
51

33
6A

c 1 per device.

Charging handle

E
46

12
6A

c part number (1 handle):
47940.
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Maintaining Masterpact
performance

Troubleshooting and solutions

Problem Probable causes Solutions

opening of device not indicated by the pushbutton c the supply voltage for the MN v check the voltage.
indicator signalling a fault trip undervoltage release is too low Implement corrective action

or equal to zero.
c the MN release is faulty. v replace the faulty device
c load-shedding order sent v check the overall load on the
by another device. distribution system.

If necessary, modify the settings
of devices in the installation.

c transient presence of the voltage v determine the origin of the order.
across the terminals of
the MX shunt release.

instantaneous opening after each attempt c closing on a short-circuit. v clear the fault. Check the condition
to close the circuit breaker (indicated by the of the Masterpact device before
(pushbutton indicator signalling a fault trip) putting it back into service

c transient overcurrent when closing. v modify the distribution system
or the control-unit settings
Check the condition of the Masterpact
device before putting it back
into service

c thermal memory. v see the user manual
of the control unit.

circuit breaker cannot be opened remotely c insufficient supply voltage for the MX v check the supply voltage.
can be opened locally shunt release(s) U < 0.7 Un. Apply a voltage between

0.7 and 1.1 Un.
c faulty electrical circuit for the MX v remove the front face
shunt release(s). v check the MX shunt release(s)
c drop in voltage across the terminals v  completely cut the supply voltage
of the MN release(s) to less than of the release to be checked.
0.35 Un. The circuit breaker should open.

- If it does not open
 replace the tested release
- If it opens, resupply the tested
release with power and reclose
the circuit breaker.
Slowly reduce the voltage
and check that the release opens
the circuit breaker between
0.35 and 0.7 Un. If there is a problem,
replace the tested release.

circuit breaker cannot be opened locally c faulty operating mechanism v contact a Schneider service centre.
 or welded main contacts.

nuisance tripping of the circuit breaker c reset pushbutton indicator not v push in completely the reset
(with pushbutton indicator signalling a fault trip) pushed-in completely. pushbutton indicator.
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Problem Probable causes Solutions
circuit breaker cannot be closed remotely or locally c closing on a short-circuit. v clear the fault. Check the condition

of the Masterpact device before
putting it back into service.

c pushbutton indicator signalling a fault v reset the pushbutton indicator.
trip has not been reset
(only if reset is not automatic).
c circuit breaker not completely connected. v terminate racking in (connection)

of the circuit breaker.
c anti-pumping function. v cut the supply of power to the XF

closing release, then resupply it.
c circuit breaker not charged v check the supply of power to the
 (spring mechanism). MCH gear motor.

Check the supply circuits.
Check that manual charging is
possible.
If necessary, replace the MCH gear
motor.

c the XF closing release continuously v cut the supply of power to the XF
supplied with power. closing release, then send the closing

order again via the XF, but only if the
circuit breaker is "ready to close".

c MX shunt release(s) supplied with power. v determine why the MX release(s)
are supplied with power.
Cut the supply of power to the
concerned MX release(s),
then attempt to close via the XF.

c MN release not supplied with v supply the MN with voltage greater
power or faulty. than 0.85 Un, then attempt to close

via the XF.
If the circuit breaker does not close,
remove the front face and check that
the pick-up voltage of the MN is correct
If not, replace the auxiliary.

c circuit breaker locked in the v disable the locking function.
"open" position.
c circuit breaker interlocked. v check the situation,

it may be normal.
circuit breaker cannot be closed remotely, c XF closing release not supplied v check the power supply (voltage
can be closed locally. with enough power or faulty. should be between 0.85 and 1.1 Un)
circuit breaker cannot be recharged electrically. c insufficient supply voltage v check the supply voltage.

for the MCH gear motor. Check the supply circuit for the MCH
gear motor.
Attempt to recharge the mechanism
manually.
If there is a problem, the mechanism
is faulty. Contact a Schneider service
centre.
If the mechanism can be charged
manually, the MCH gear motor is
faulty and must be replaced.

the crank cannot be inserted to connect c system is padlocked, a "connected" v remove the padlock and/or disable
or disconnect the circuit breaker. or "disconnected" position locking function the locking function(s).

is enabled or the racking interlock is enabled.
c chassis rails not completely pushed in. v push the rails in completely.

circuit breaker or right-hand rail of chassis c the crank has not been removed v remove the crank and store it.
(circuit breaker removed) cannot be removed. from the circuit breaker.

c the circuit breaker is not
completely disconnected. v completely disconnect the circuit

breaker.
c system is padlocked, a "connected" v remove the padlock and/or disable
or "disconnected" position locking the locking function(s).
function is enabled or the racking
interlock is enabled.

circuit breaker cannot be connected (racked in). c the circuit breaker and chassis v check the match between the two.
do not match. If OK, check the mismatch protection

installed on the circuit breaker
and chassis.

c the disconnecting-contact clusters v check the position of the
are incorrectly positioned. disconnecting-contact clusters.
c the safety shutters are locked
(locked inside chassis or on front face). v remove the lock(s).
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Checking Masterpact
operating conditions

E
51

26
1B

Test

E
51

26
2B

Test

E
51

26
0B

Test

Ambient temperature
Masterpact NW devices can operate under the following temperature conditions:
c the electrical and mechanical characteristics are stipulated for an ambient
temperature of -5° C to +70° C;
c circuit-breaker closing is guaranteed down to -35° C;
c Masterpact NW (without the control unit) can be stored in an ambient
temperature of -40° C to +85° C;
c the control unit can be stored in an ambient temperature of -25° C to +85° C.

Extreme atmospheric conditions
Masterpact NW devices have successfully passed the tests defined by the following
standards for extreme atmospheric conditions:
c IEC 68-2-1: dry cold at -55° C;
c IEC 68-2-2: dry heat at +85° C;
c IEC 68-2-30: damp heat (temperature +55° C, relative humidity 95%);
c IEC 68-2-52 level 2: salt mist.

Masterpact NW devices can operate in the industrial environments defined by
standard IEC 947 (pollution degree up to 4).

It is nonetheless advised to check that the devices are installed in suitably cooled
switchboards without excessive dust.

Vibrations
Masterpact NW devices resist electromagnetic or mechanical vibrations.

Tests are carried out in compliance with standard IEC 68-2-6 for the levels required
by merchant-marine inspection organisations (Veritas, Lloyd's, etc.):
c 2 to 13.2 Hz: amplitude ±1 mm;
c 13.2 to 100 Hz: constant acceleration 0.7 g.

Excessive vibration may cause tripping, breaks in connections or damage to
mechanical parts.
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E
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26
3B
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00
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Test

Altitude
Masterpact NW devices are designed for operation at altitudes under 2000 metres.

At altitudes higher than 2000 metres, the modifications in the ambient air (electrical
resistance, cooling capacity) lower the following characteristics.

altitude (m) 2000 3000 4000 5000
dielectric resistance 3500 3150 2500 2100
voltage (V)
average insulation 1000 900 700 600
level (V)
maximum utilisation 690 590 520 460
voltage (V)
average thermal 1 x In 0.99 x In 0.96 x In 0.94 x In
current (A) at 40 °C

E
51

26
4B

Test

Electromagnetic disturbances

Masterpact NW devices are protected against:
v overvoltages caused by devices that generate electromagnetic disturbances;
v overvoltages caused by an atmospheric disturbances or by a distribution-system
outage (e.g. failure of a lighting system);
v devices emitting radio waves (radios, walkie-talkies, radar, etc.);
v electrostatic discharges produced by users.

Masterpact NW devices have successfully passed the electromagnetic-
compatibility tests (EMC) defined by the following international standards:
c IEC 947-2, appendix F;
c IEC 947-2, appendix B (trip units with earth-leakage function).

The above tests guarantee that:
c no nuisance tripping occurs;
c tripping times are respected.
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Masterpact Schneider Electric14

circuit-breaker characteristics as per IEC 60947-2
rated current (A) In at 40°C / 50°C**
rating of 4th pole (A)
sensor ratings (A)

type of circuit breaker
ultimate breaking capacity (kA rms) Icu 220/415 V
V AC 50/60 Hz 440 V

525 V
690 V
1150 V

rated service breaking capacity (kA rms) Ics % Icu
rated short-time withstand current (kA rms) Icw 1s
V AC 50/60 Hz 3s
integrated instantaneous protection (kA peak ± 10%)
rated making capacity (kA peak) Icm 220/415 V
V AC 50/60 Hz 440 V

525 V
690 V
1150 V

break time (ms)
closing time (ms)

circuit-breaker characteristics as per NEMA AB1
breaking capacity (kA) 240 V
V AC 50/60 Hz 480 V

600 V

switch-disconnector characteristics as per IEC 60947-3
type of switch-disconnector
rated making capacity (kA peak) Icm 220/415 V
V AC 50/60 Hz 440 V

500/690 V
1150 V

rated short-time withstand current (kA rms) Icw 1 s
V AC 50/60 Hz 3 s
ultimate breaking capacity (Icu) with external protection relay, 690 V
maximum delay 350 ms

installation, connection and maintenance
service life mechanical with maintenance
C/O cycles x 1000 without maintenance

electrical without maintenance 440 V
690 V
1150 V

motor control (AC3-947-4) 690 V
connection drawout FC

RC
fixed FC

RC
dimensions (mm) drawout 3P
H x W x D 4P

fixed 3P
4P

weight (kg) drawout 3P/4P
(approximate) fixed 3P/4P

* see the current-limiting curve in the «additional characteristics» section
** 50°C: rear vertical connected. Refer to temperature derating tables
for other connection types.
(1) except 4000 A

Circuit breakers
and switch-disconnectors
NW08 to NW63

Functions
and characteristics

common characteristics
number of poles 3 / 4
rated insulation voltage (V) Ui 1000/1250
impulse withstand voltage (kV) Uimp 12
rated operational voltage (V AC 50/60 Hz) Ue 690/1150
suitability for isolation IEC 60947-2
degree of pollution IEC 60664-1 4

05
64

09
05

64
10
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Masterpact Schneider Electric15

NW08 NW10 NW12 NW16 NW20 NW25 NW32 NW40 NW40b NW50 NW63
800 1000 1250 1600 2000 2500 3200 4000 4000 5000 6300
800 1000 1250 1600 2000 2500 3200 4000 4000 5000 6300
400 400 630 800 1000 1250 1600 2000 2000 2500 3200
to 800 to 1000 to 1250 to 1600 to 2000 to 2500 to 3200 to 4000 to 4000 to 5000 to 6300

N1 H1 H2 L1* H10 H1 H2 H3 L1* H10 H1 H2 H3 H10 H1 H2
42 65 100 150 - 65 100 150 150 - 65 100 150 - 100 150
42 65 100 150 - 65 100 150 150 - 65 100 150 - 100 150
42 65 85 130 - 65 85 130 130 - 65 85 130 - 100 130
42 65 85 100 - 65 85 100 100 - 65 85 100 - 100 100
- - - - 50 - - - - 50 - -  - 50 - -
100 % 100 % 100 % 100 %
42 65 85 30 50 65 85 65 30 50 65 85 65 50 100 100
22 36 50 30 50 36 75 65 30 50 65 75 65 50 100 100
without without 190 80 without without 190 150 80 without without 190 150 without without270
88 143 220 330 - 143 220 330 330 - 143 220 330 - 220 330
88 143 220 330 - 143 220 330 330 - 143 220 330 - 220 330
88 143 187 286 - 143 187 286 286 - 143 187 286 - 220 286
88 143 187 220 - 143 187 220 220 - 143 187 220 - 220 220
- - - - 105 - - - - 105 - - - 105 - -
25 25 25 10 25 25 25 25 10 25 25 25 25 25 25 25
< 70 < 70 < 70 < 80

42 65 100 150 - 65 100 150 150  - 65 100 150 - 100 150
42 65 100 150 - 65 100 150 150  - 65 100 150 - 100 150
42 65 85 100 - 65 85 100 100  - 65 85 100 - 100 100

NA HA HF HA10 HA HF HA10 HA HF HA10 HA
88 105 187 - 105 187 - 121 187 - 187
88 105 187 - 105 187 - 121 187 - 187
88 105 187 - 105 187 - 121 187 - 187
- - - 105 - - 105 - - 105 -
42 50 85 50 50 85 50 55 85 50 85
- 36 50 50 36 75 50 55 75 50 85
42 50 85 50 50 85 50 55 85 50 85

25 20 20 10
12.5 10 10 5
10 10 10 3 - 8 8 2 3 - 5 5 1.25 - 1.5 1.5
10 10 10 3 - 6 6 2 3 - 2.5 2.5 1.25 - 1.5 1.5
- - - - 0.5 - - - - 0.5 - -  - 0.5 - -
10 10 10 - - 6 6 6 - - 2.5 2.5 2.5 - - -
c c c c c c c c c c c (1) c (1) c (1) c (1) - -
c c c c c c c c c c c c c c c c
c c c - - c c - - - c (1) c (1) - - - -
c c c - - c c - - - c c - - c c
439 x 441 x 395 479 x 786 x 395
439 x 556 x 395 479 x 1016 x 395
352 x 422x 297 352 x 767x 297
352 x 537x 297 352 x 997x 297
90/120 225/300
60/80 120/160

sensor selection
sensor rating  (A) 400 630 800 1000 1250 1600 2000 2500 3200 4000 5000 6300
Ir threshold 160 250 320 400 500 630 800 1000 1250 1600 2000 2500
setting (A) to 400 to 630 to 800 to 1000 to 1250 to 1600 to 2000 to 2500 to 3200 to 4000 to 5000 to 6300

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 595 of 3354



Th
e 

in
fo

rm
at

io
n 

pr
ov

id
ed

 in
 th

is
 d

oc
um

en
ta

tio
n 

co
nt

ai
ns

 g
en

er
al

 d
es

cr
ip

tio
ns

 a
nd

/o
r t

ec
hn

ic
al

 c
ha

ra
ct

er
is

tic
s 

of
 th

e 
pe

rfo
rm

an
ce

 o
f t

he
 p

ro
du

ct
s 

co
nt

ai
ne

d 
he

re
in

.
Th

is
 d

oc
um

en
ta

tio
n 

is
 n

ot
 in

te
nd

ed
 a

s 
a 

su
bs

tit
ut

e 
fo

r a
nd

 is
 n

ot
 to

 b
e 

us
ed

 fo
r d

et
er

m
in

in
g 

su
ita

bi
lit

y 
or

 re
lia

bi
lit

y 
of

 th
es

e 
pr

od
uc

ts
 fo

r s
pe

ci
fic

 u
se

r a
pp

lic
at

io
ns

.
It 

is
 th

e 
du

ty
 o

f a
ny

 s
uc

h 
us

er
 o

r i
nt

eg
ra

to
r t

o 
pe

rfo
rm

 th
e 

ap
pr

op
ria

te
 a

nd
 c

om
pl

et
e 

ris
k 

an
al

ys
is

, e
va

lu
at

io
n 

an
d 

te
st

in
g 

of
 th

e 
pr

od
uc

ts
 w

ith
 re

sp
ec

t t
o 

th
e 

re
le

va
nt

 s
pe

ci
fic

 a
pp

lic
at

io
n 

or
 u

se
 th

er
eo

f.
N

ei
th

er
 S

ch
ne

id
er

 E
le

ct
ric

 In
du

st
rie

s 
SA

S 
no

r a
ny

 o
f i

ts
 a

ffi
lia

te
s 

or
 s

ub
si

di
ar

ie
s 

sh
al

l b
e 

re
sp

on
si

bl
e 

or
 li

ab
le

 fo
r m

is
us

e 
of

 th
e 

in
fo

rm
at

io
n 

co
nt

ai
ne

d 
he

re
in

.

Mar 22, 2015
1

Product data sheet
Characteristics

LV432803
circuit breaker Compact NSX630N - 630 A - 3
poles - without trip unit

Main
Range Compact
Range of product NSX400...630
Product or component
type

Basic frame

Device short name Compact NSX630N
Circuit breaker name Compact NSX630N
Poles description 3P
Network type AC
Network frequency 50/60 Hz
[In] rated current 630 A ( 40 °C )
[Ui] rated insulation
voltage

800 V AC 50/60 Hz conforming to IEC 60947-2

[Uimp] rated impulse
withstand voltage

8 kV conforming to IEC 60947-2

[Ue] rated operational
voltage

690 V AC 50/60 Hz conforming to IEC 60947-2

Breaking capacity code N
Breaking capacity Icu 42 kA at 440 V AC 50/60 Hz conforming to IEC

60947-2
42 kA at 480 V AC 50/60 Hz conforming to NEMA
AB1
20 kA at 600 V AC 50/60 Hz conforming to UL 508
Icu 30 kA at 500 V AC 50/60 Hz conforming to IEC
60947-2
Icu 50 kA at 380/415 V AC 50/60 Hz conforming to
IEC 60947-2
50 kA at 480 V AC 50/60 Hz conforming to UL 508
20 kA at 600 V AC 50/60 Hz conforming to NEMA
AB1
Icu 10 kA at 660/690 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 85 kA at 220/240 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 22 kA at 525 V AC 50/60 Hz conforming to IEC
60947-2
85 kA at 240 V AC 50/60 Hz conforming to UL 508
85 kA at 240 V AC 50/60 Hz conforming to NEMA
AB1

[Ics] rated service
breaking capacity

Ics 42 kA 440 V AC 50/60 Hz conforming to IEC
60947-2
Ics 30 kA 500 V AC 50/60 Hz conforming to IEC
60947-2
Ics 50 kA 380/415 V AC 50/60 Hz conforming to IEC
60947-2
Ics 10 kA 660/690 V AC 50/60 Hz conforming to IEC
60947-2
Ics 85 kA 220/240 V AC 50/60 Hz conforming to IEC
60947-2
Ics 11 kA 525 V AC 50/60 Hz conforming to IEC
60947-2

Suitability for isolation Yes conforming to IEC 60947-2
Yes conforming to EN 60947-2

Utilisation category Category A
Pollution degree 3 conforming to IEC 60947-1
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Complementary
Control type Toggle
Mounting mode Fixed
Mounting support Backplate
Upside connection Front
Downside connection Front
Protection type Without protection
Mechanical durability 15000 cycles conforming to IEC 60947-2
Electrical durability 8000 cycles 440 V AC 50/60 Hz In/2 conforming to IEC 60947-2

4000 cycles 440 V AC 50/60 Hz In conforming to IEC 60947-2
2000 cycles 690 V AC 50/60 Hz In conforming to IEC 60947-2
6000 cycles 690 V AC 50/60 Hz In/2 conforming to IEC 60947-2

Connection pitch 45 mm
Height 255 mm
Width 140 mm
Depth 110 mm

Environment
Standards EN 60947-2

IEC 60947-2
NEMA AB1
UL 508

Product certifications CSA
UL

IP degree of protection IP40 conforming to IEC 60529
IK degree of protection IK07 conforming to IEC 62262
Ambient air temperature for operation -35...70 °C
Ambient air temperature for storage -55...85 °C

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0819 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available  Download Product Environmental
Product end of life instructions Available  Download End Of Life Manual
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Product data sheet
Characteristics

LV432096
trip unit - Micrologic 5.3 E - 630 A - 3 poles 3d

Main
Range of product NSX400...630
Product or component
type

Control unit

Range compatibility Compact NSX630
Compact NSX400

Circuit breaker applica-
tion

Distribution

Poles description 3P
Protected poles de-
scription

3t

Network type AC
Network frequency 50/60 Hz
Trip unit name Micrologic 5.3 E
Trip unit technology Electronic
Trip unit protection
functions

LSI

Trip unit rating 630 A 40 °C
Protection type Instantaneous short-circuit protection

Overload protection (long time)
Short time short-circuit protection

Complementary
Mounting mode Fixed
[Ue] rated operational voltage 690 V AC 50/60 Hz
Long time pick-up adjstment type Ir Adjustable
Long time pick-up adjustment range 250...630 A
Long time delay adjustment type Adjustable
[Tr] long-time delay adjustment 0.5...16 s 6 x Ir

0.35...11 s 7.2 x Ir
15...400 s 1.5 x Ir

Thermal memory 20 minutes before and after tripping
Short-time pick-up adjustment type Isd Adjustable
[Isd] short-time pick-up adjustment range 1.5...10 x Ir
Short-time delay adjustment type Adjustable
[Tsd] short-time delay adjustment range 0...0.4 s
Instantaneous pick-up adjustment type Ii Adjustable
Instantaneous pick-up adjustment range 1.5...11 x In Compact NSX630
Zone selective interlocking ZSI With
Communication of data Demand current and power

Energy metering
Instantaneous and demand values
Maintenance indicators
Maximeters/Minimeters
Power quality
Protection and alarm settings
Time-stamped histories and event tables

Display type LCD display
Type of measurement Energy meter
Electrical data recording Maintenance indicators
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Environment
Standards EN 60947-2

IEC 60947-2
NEMA AB1
UL 508

Product certifications CSA
UL

IP degree of protection IP40 conforming to IEC 60529
Pollution degree 3 conforming to IEC 60947-1
Ambient air temperature for operation -25...70 °C
Ambient air temperature for storage -40...85 °C

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0819 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available  Download Product Environmental
Product end of life instructions Available  Download End Of Life Manual
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Profile 
Compact NSX400 to NSX630 

 

PEP ecopassport SCHN-2011-099-V2 
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Product Environmental Profile - PEP 

PEP ecopassport SCHN-2011-099-V2 
    

Product overview 
The main purpose of the Compact NSX400 to NSX630 Circuit Breaker range is to guarantee the 
protection of electrical distribution systems from 400 A to 630 A. 
This range consists of:  
 Compact NSX400 to NSX630 3-pole or 4-pole, fixed or draw-out circuit breaker 
 Fitted with a Micrologic control unit 
The representative product used for the analysis is fixed 3P Compact NSX400N with Micrologic 
2.3.  
The environmental impacts of this referenced product are representative of the impacts of the 
other products of the range which are developed with a similar technology.  
The environmental analysis was performed in conformity with ISO 14040.  

Constituent materials 
The mass of the product range is from 6.05 kg and 8.13 kg including packaging. It is 6.25 kg for the NSX400N (3P/fixed).  The 
constituent materials are distributed as follows:  
 

Aluminium
0.1%

Cardboard
6.9%

Electronic circuit > 10cm²
0.5%

Paper
0.4%

Other material under 0.2% with a
total of
0.2%

PET Polyethilene Terephtalate
0.1%

PP Polypropylene
0.1%

PBT Polybutylene Terephtalate
0.1%

PPS Polyphenylene sulfure
0.1%

UP Polyester
16.3%

PC Polycarbonate
2.6% PA Polyamide

14.2%

Non ferrous alloys
0.1%Silver

0.5%

Steel
34.4%

Copper
23.3%

 

Substance assessment 
Product of this range are designed in conformity with the requirements of the RoHS directive (European Directive 2002/95/EC of 27 January 
2003) and do not contain, or only contain in the authorised proportions, lead, mercury, cadmium, hexavalent chromium or flame retardants 
(polybrominated biphenyls - PBB, polybrominated diphenyl ethers - PBDE) as mentioned in the Directive  
 
Details of ROHS and REACH substances information are available on the Schneider-Electric Green Premium website .  
(http://www2.schneider-electric.com/sites/corporate/en/products-services/green-premium/green-premium.page )  

Manufacturing 
The NSX400-630 product range is manufactured at a Schneider Electric production site on which an ISO14001 certified environmental 
management system has been established.  

Distribution 
The weight and volume of the packaging have been optimized, based on the European Union's packaging directive.  
The NSX400-630 packaging weight is 457 g. It consists of Cardboard 430 g and Paper 27 g. 
The product distribution flows have been optimised by setting up local distribution centres close to the market area 

Use 
The products of the NSX400-630 range do not generate environmental pollution (noise, emissions) requiring special precautionary measures in 
standard use. 
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Product Environmental Profile - PEP 

PEP ecopassport SCHN-2011-099-V2 
    

The dissipated power depends on the conditions under which the product is implemented and used. This dissipated power is between 64W and 
178W for the NSX400-630 product range. It is 64 W for the referenced NSX400N (3P/fixed). 
This thermal dissipation represents less than 0,1 % of the power which passes through the product. 
The product range does not require special maintenance operations. 

End of life 
At end of life, the products in the NSX400-630 have been optimized to decrease the amount of waste and allow recovery of the product 
components and materials.  
This product range contains PCBA that should be separated from the stream of waste so as to optimize end-of-life treatment by special 
treatments. The location of these components and other recommendations are given in the End of Life Instruction document which is available 
for this product range on the Schneider-Electric Green Premium website  Green Premium website  
 ( http://www2.schneider-electric.com/sites/corporate/en/products-services/green-premium/green-premium.page ). 
  
The recyclability potential of the products has been evaluated using the “ECO DEEE recyclability and recoverability calculation method” (version 
V1, 20 Sep. 2008 presented to the French Agency for Environment and Energy Management: ADEME). 
According to this method, the potential recyclability ratio is: 71%. 
As described in the recyclability calculation method this ratio includes only metals and plastics which have proven industrial recycling processes. 

Environmental impacts 
Life cycle assessment has been performed on the following life cycle phases: Materials and Manufacturing (M), Distribution (D), Installation (I) 
Use (U), and End of life (E). 
Modeling hypothesis and method: 
- the calculation was performed on the NSX400-630 (3P/fixed) 
- product packaging: is included 
- installation components: no special components included. 
- scenario for the Use phase: this product range is included in the category 1 Energy passing product: (assumed service life is 20 years and use   
scenario is: Product dissipation is 64 W, loading rate is 30% and service uptime 30%. 
- the geographical representative area for the assessment is China and the electrical power model used for calculation is Chinese model. 
End of life impacts are based on a worst case transport distance to the recycling plant (1000km) 
 
Presentation of the product environmental impacts  

Environmental indicators Unit NSX400N (3P/fixed) Circuit Breaker 

  S = M + D + I 
+ U + E M D I U E 

Raw Material Depletion  Y-1  2.15E-12 2.15E-12 1.77E-17 0.00E+00 4.53E-16 1.28E-17 
Energy Depletion MJ 3.67E+03 4.69E+02 1.29E+01 0.00E+00 3.18E+03 9.37E+00 
Water depletion dm3 7.19E+02 4.35E+02 1.23E+00 0.00E+00 2.82E+02 8.90E-01 
Global Warming gCO2 3.00E+05 2.88E+04 1.03E+03 0.00E+00 2.69E+05 7.42E+02 
Ozone Depletion gCFC-11 1.40E-02 5.53E-03 7.25E-04 0.00E+00 7.18E-03 5.25E-04 
Air Toxicity m3 9.18E+07 2.15E+07 1.93E+05 0.00E+00 7.00E+07 1.40E+05 
Photochemical Ozone Creation gC2H4 4.96E+01 1.17E+01 8.76E-01 0.00E+00 3.63E+01 6.34E-01 
Air acidification gH+ 6.97E+01 9.43E+00 1.31E-01 0.00E+00 6.00E+01 9.46E-02 
Water Toxicity dm3 2.23E+04 1.59E+04 1.28E+02 0.00E+00 6.11E+03 9.28E+01 
Water Eutrophication gPO4  4.15E+00 3.53E+00 1.70E-02 0.00E+00 5.88E-01 1.23E-02 
Hazardous waste production kg 8.26E+00 1.10E+00 3.81E-04 0.00E+00 7.16E+00 2.76E-04 
 
Life cycle assessment has been performed with the EIME software (Environmental Impact and Management Explorer), version 11, and with its 
database version 4.0. 
The use phase is the life cycle phase which has the greatest impact on the majority of environmental indicators.  
According to this environmental analysis, proportionality rules may be used to evaluate the impacts of other products of this range: 

- for all indicators without RMD and WE，the extrapolation parameter is the power consumption of the product; 

- for RMD, the extrapolation parameter is the mass of the silver (31.26 g for 3P while 41.68 g for 4P); 
- for WE, the extrapolation parameter is the mass of the product. 

System approach 
As the switch disconnector version of the range are designed in accordance with the RoHS Directive (European Directive 2002/95/EC of 27 
January 2003), they can be incorporated without any restriction in an assembly or an installation subject to this Directive. 
Please note that the values given above are only valid within the context specified and cannot be used directly to draw up the environmental 
assessment of an installation. 
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Product Environmental Profile - PEP 

 

Glossary 

Raw Material Depletion (RMD) 
 

This indicator quantifies the consumption of raw materials during the life cycle of 
the product. It is expressed as the fraction of natural resources that disappear each 
year, with respect to all the annual reserves of the material. 

Energy Depletion (ED) 
 

This indicator gives the quantity of energy consumed, whether it be from fossil, 
hydroelectric, nuclear or other sources. 
This indicator takes into account the energy from the material produced during 
combustion. It is expressed in MJ. 

Water Depletion (WD) 
 

This indicator calculates the volume of water consumed, including drinking water 
and water from industrial sources. It is expressed in dm3.  

Global Warming (GW) 
 

The global warming of the planet is the result of the increase in  
the greenhouse effect due to the sunlight reflected by the earth’s surface being 
absorbed by certain gases known as "greenhouse-effect" gases. The effect is 
quantified in gram equivalent of CO2.  

Ozone Depletion (OD) 
 

This indicator defines the contribution to the phenomenon of  
the disappearance of the stratospheric ozone layer due to the emission  
of certain specific gases. The effect is expressed in gram equivalent  
of CFC-11.  

Air Toxicity (AT) 
 

This indicator represents the air toxicity in a human environment. It takes into 
account the usually accepted concentrations for several gases in the air and the 
quantity of gas released over the life cycle. The indication given corresponds to the 
air volume needed to dilute these gases down to acceptable concentrations. 

Photochemical Ozone Creation (POC) 
 

This indicator quantifies the contribution to the "smog" phenomenon  
(the photochemical oxidation of certain gases which generates ozone) and is 
expressed in gram equivalent of ethylene (C2H4). 

Air Acidification (AA) 
 

The acid substances present in the atmosphere are carried by rain. 
A high level of acidity in the rain can cause damage to forests. 
The contribution of acidification is calculated using the acidification potentials of the 
substances concerned and is expressed in mode equivalent of H+. 

Water Toxicity (WT) 
 

This indicator represents the water toxicity. It takes into account the usually 
accepted concentrations for several substances in water and the quantity of 
substances released over the life cycle. The indication given corresponds to the 
water volume needed to dilute these substances down to acceptable 
concentrations. 

Hazardous Waste Production (HWP)
 

This indicator calculates the quantity of specially treated waste created during all 
the life cycle phases (manufacturing, distribution and utilization). For example, 
special industrial waste in the manufacturing phase, waste associated with the 
production of electrical power, etc. 
It is expressed in kg.        

Registration N° : SCHN-2011-099-V2 Applicable PCR : PEP- PCR-ed 2-EN-2011 12 09  
Verifier accreditation N° : VH05 Program information: www.pep-ecopassport.org  
Date of issue: 10-2012 Period of validity: 4 years 
Independent verification of the declaration and data, according to ISO 14025:2006 
Internal     X External   
In compliance with ISO 14025:2006 type III environmental declarations  
PCR review was conducted by an expert panel chaired by  J. Chevalier (CSTB). 
The elements of the actual PEP cannot be compared with elements from another program. 

   
Schneider Electric Industries SAS 
35, rue Joseph Monier 
CS 30323 
F- 92506 Rueil Malmaison Cedex 
RCS Nanterre 954 503 439 
Capital social 896 313 776 € 
 

www.schneider-electric.com  Published by Schneider Electric 
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C. Jollain – F. ZHANG 
 

 
Product End-of-Life Instructions 
 

Product Range: Compact NSX 400-630 (400-630 A) 
Marketing Model/Name: 
The End of Life instruction (EOLI) covers the entire range: 

 Compact NSX 400-630, 3 or 4-pole, fixed or draw-out circuit breaker with a rating of 
400 A to 630 A 

 Fitted with: 
 Micrologic control unit 

 
Purpose:  
The product family must be disposed according to the legislation of the country. This document is intended for 
use by end of life recyclers or treatment facilities. It provides the basic information to assure an appropriate 
end of life treatment for the components and materials of the product.  
 
Note :   

 This product family is not in the scope of EU directive 2002/96/EC, Waste Electrical and Electronic Equipment 
(WEEE).   

 

 

 
Size in mm (3P fixed type): 

H x W x  D in mm: Ex: 140 x 255 x 110 
 

Weight in kg: 
Between 6.05 kg and 8.13 kg without battery 
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Operations recommended for the end of life treatment 

 
There are several steps to process the products at the end of life so as to recover components, materials or  
energy :   Reuse  Separation for special treament   Other dismantling  Shredding.   
 
The components of the products that optimize the recycling performances are listed, 
identified and located hereunder.  
 

 

 
Number on 
drawing Components Comment 

 
 Components listed for special treatment which improves the recycling performances 
1 Printed circuit board 32 g Electric board & Electronic  Components 
Components listed for operating hazards 
2 Spring Ejections 

 
 
Schneider Electric SA 
43-45, boulevard Franklin Roosevelt                            
F-92500 Rueil-Malmaison Cedex (France)                  The version of the Guide used to create the document: End of Life 
Tel.: +33 (0) 1 41 29 70 00                                           Instruction Drafting Guide of Schneider Electric version V3 
www.schneider-electric.com  
 
ENVEOLI121004EN                                                                                                  Publication date :     11/10/2012 
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PEP ecopassport SCHN-2012-635-V0 

 

 

Product 
Environmental 
Profile 
Compact NSX100 to NSX250 
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Product Environmental Profile - PEP 

         PEP ecopassport SCHN-2012-635-V0 

Product overview 
The Compact NSX100 to NSX250 circuit breaker product range is designed to ensure the 
protection of low voltage electrical applications between 16 A and 250 A. Thermal-magnetic trip 
units (such as TM-D) and Micrologic trip units can be used on NSX100 to 250 circuit breakers 
providing protection function in industrial and commercial electrical distribution applications.  
The Product Environmental Profile (PEP) covers the entire range: 
� Compact NSX100 to NSX250 1, 2, 3 or 4-pole, fixed or draw-out circuit breaker 
� Fitted with a: 

� NA type device, 
� TMD trip unit 
� Micrologic control unit  

The 2 representative products used for the analysis are the 3P Compact NSX250F with Micrologic 
2.2 and the 3P Compact NSX250F with TM250D.  

The environmental impacts of these referenced products are representative of the impacts of the 
other products of the range which are developed with a similar technology.  
The environmental analysis was performed in conformity with ISO 14040.  

Constituent materials 
The mass of the product range is from 1.09 kg and 2.8 kg including packaging. It is 2.05 kg for the NSX250F (3P) with Micrologic 2.2, and 2.1 kg 
for the NSX250F (3P) with TM250D. 
The constituent materials are distributed as follows:  
NSX250F (3P) with Micrologic 2.2: 

PA Polyamide
5.8%

Cardboard
6.8% Paper

1.5%

Electronic circuit > 10cm²
0.9%

Other material

PAA Polyarylamide
0.1%

PET Polyethilene Terephtalate
0.2%

PPS Polyphenylene sulfure
0.1%

PP Polypropylene
0.1%

UP Polyester
16.6%

PC Polycarbonate
6.0%

PBT Polybutylene Terephtalate
11.1% Non ferrous alloys

0.6%

Steel
31.9%

Stainless steel
2.2%

Copper
15.9%

 

NSX250F (3P) with TM250D: 

Ferrous alloys
0.7%

PPS Polyphenylene sulfure
0.8%

Cardboard
6.7% Paper

1.3%

Other material

PC Polycarbonate
5.9%

PE Polyethylene
0.4%

UP Polyester
14.5%

PAA Polyarylamide
0.4%

PBT Polybutylene Terephtalate
10.6% PA Polyamide

6.1% Non ferrous alloys
0.5%

Steel
33.5%

Stainless steel
2.4%

Copper
15.7%

Aluminium
0.2%
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Product Environmental Profile - PEP 

         PEP ecopassport SCHN-2012-635-V0 

Substance assessment 
Products of this range are designed in conformity with the requirements of the RoHS directive (European Directive 2002/95/EC of 27 January 
2003) and do not contain, or only contain in the authorised proportions, lead, mercury, cadmium, hexavalent chromium or flame retardants 
(polybrominated biphenyls - PBB, polybrominated diphenyl ethers - PBDE) as mentioned in the Directive 

Manufacturing 
The Compact NSX100-250 product range is manufactured at a Schneider Electric production site on which an ISO14001 certified environmental 
management system has been established.  

Distribution 
The weight and volume of the packaging have been optimized, based on the European Union's packaging directive.  
The Compact NSX100-250 packaging weight is 171 g. It consists of Cardboard (140 g) and Paper (31 g). 

The product distribution flows have been optimised by setting up local distribution centres close to the market areas. 

Use 
The products of the Compact NSX100-250 range do not generate environmental pollution (noise, emissions) requiring special precautionary 
measures in standard use and do not need special maintenance. 
The dissipated power depends on the conditions under which the product is implemented and used. This dissipated power is between 2.9 W 
and 88.2 W for the Compact NSX100-250 product range with TMD, and 1.4 W and 83.4 W for the ones with Micrologic. It is 61.5 W for the 
referenced NSX250F (3P) with Micrologic 2.2, and 65.1 W for the referenced NSX250F (3P) with TM250D. 
This thermal dissipation represents less than 0,02 % of the power which passes through the product 

End of life 
At end of life, the products in the NSX100-250 have been optimized to decrease the amount of waste and allow recovery of the product 
components and materials.  
The recyclability potential of the products has been evaluated using the “ECO DEEE recyclability and recoverability calculation method” (version 
V1, 20 Sep. 2008 presented to the French Agency for Environment and Energy Management: ADEME). 
According to this method, the potential recyclability ratio is: 56 % for NSX250F with Micrologic 2.2 and 58% for NSX250F with TM250D 
As described in the recyclability calculation method this ratio includes only metals and plastics which have proven industrial recycling processes. 

Environmental impacts 
Life cycle assessment has been performed on the following life cycle phases: Materials and Manufacturing (M), Distribution (D), Installation (I) 
Use (U), and End of life (E). 
Modelling hypothesis and method: 
- the calculation was performed on the NSX250F with Micrologic 2.2 and NSX250F with TM250D 
- product packaging: is included 
- installation components: no special components included. 
- scenario for the Use phase: this product range is included in the category 1 Energy passing product: (assumed service life is 20 years and use   
scenario is: Product dissipation is 61.5 W or 65.1 W, loading rate is 30% and service uptime 30%. 
- Geographical zone representativity is China and electrical power model used for calculation is Chinese model. 
End of life impacts are based on a worst case transport distance to the recycling plant (1000km) 
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Product Environmental Profile - PEP 

         PEP ecopassport SCHN-2012-635-V0 

 
Presentation of the product environmental impacts  

Environmental indicators Unit NSX250F with Micrologic 2.2 

  S = M + D + 
I + U + E M D I U E 

Raw Material Depletion  Y-1  1.26E-12 1.26E-12 5.82E-18 0.00E+00 4.35E-16 4.20E-18 
Energy Depletion MJ 3.23E+03 1.73E+02 4.27E+00 0.00E+00 3.05E+03 3.08E+00 
Water depletion dm3 3.97E+02 1.26E+02 4.05E-01 0.00E+00 2.71E+02 2.92E-01 
Global Warming g≈CO2 2.69E+05 1.02E+04 3.38E+02 0.00E+00 2.59E+05 2.44E+02 
Ozone Depletion g≈CFC-11 9.23E-03 1.92E-03 2.39E-04 0.00E+00 6.90E-03 1.72E-04 
Air Toxicity m3 7.32E+07 5.78E+06 6.36E+04 0.00E+00 6.73E+07 4.60E+04 
Photochemical Ozone Creation g≈C2H4 4.07E+01 5.30E+00 2.89E-01 0.00E+00 3.49E+01 2.08E-01 
Air acidification g≈H+ 6.06E+01 2.83E+00 4.31E-02 0.00E+00 5.77E+01 3.11E-02 
Water Toxicity dm3 1.28E+04 6.90E+03 4.22E+01 0.00E+00 5.87E+03 3.05E+01 
Water Eutrophication g≈PO4  1.86E+00 1.29E+00 5.61E-03 0.00E+00 5.65E-01 4.06E-03 
Hazardous waste production kg 7.19E+00 3.10E-01 1.26E-04 0.00E+00 6.88E+00 9.07E-05 
 

Environmental indicators Unit NSX250F with TM250D 

  S = M + D + 
I + U + E M D I U E 

Raw Material Depletion  Y-1  1.21E-12 1.21E-12 5.92E-18 0.00E+00 4.61E-16 4.28E-18 
Energy Depletion MJ 3.40E+03 1.62E+02 4.34E+00 0.00E+00 3.23E+03 3.14E+00 
Water depletion dm3 4.14E+02 1.27E+02 4.12E-01 0.00E+00 2.86E+02 2.98E-01 
Global Warming g≈CO2 2.84E+05 9.72E+03 3.44E+02 0.00E+00 2.74E+05 2.49E+02 
Ozone Depletion g≈CFC-11 9.41E-03 1.68E-03 2.43E-04 0.00E+00 7.30E-03 1.76E-04 
Air Toxicity m3 7.70E+07 5.63E+06 6.48E+04 0.00E+00 7.12E+07 4.68E+04 
Photochemical Ozone Creation g≈C2H4 4.23E+01 4.79E+00 2.94E-01 0.00E+00 3.70E+01 2.12E-01 
Air acidification g≈H+ 6.39E+01 2.71E+00 4.38E-02 0.00E+00 6.11E+01 3.17E-02 
Water Toxicity dm3 1.30E+04 6.70E+03 4.30E+01 0.00E+00 6.22E+03 3.11E+01 
Water Eutrophication g≈PO4  2.17E+00 1.56E+00 5.72E-03 0.00E+00 5.98E-01 4.13E-03 
Hazardous waste production kg 7.56E+00 2.72E-01 1.28E-04 0.00E+00 7.29E+00 9.24E-05 
 
Life cycle assessment has been performed with the EIME software (Environmental Impact and Management Explorer), version 11, and with its 
database version 4.0 
The use phase is the life cycle phase which has the greatest impact on the majority of environmental indicators.  
According to this environmental analysis, proportionality rules may be used to evaluate the impacts of other products of this range: 
- for all indicators without RMD and WE the extrapolation parameter is the power consumption of the product except NSX100 (1P) for which 
extrapolation factor is 15% (except 31.5% for WT); 
- for RMD, it mainly depends on the mass of the silver: concretely, the impact of NSX100(1P) with TMD is 5.44E-13 Y-1 while NSX100(1P) with 
Micrologic is 5.95E-13 Y-1; and the impact of NSX250(4P) with TMD is 1.50E-12 Y-1 while NSX250(4P) with Micrologic is 1.55E-12 Y-1.  
- for WE, the extrapolation parameter is the mass of the product. 

System approach 
As the products of the range are designed in accordance with the RoHS Directive (European Directive 2002/95/EC of 27 January 2003), they 
can be incorporated without any restriction in an assembly or an installation subject to this Directive. 
Please note that the values given above are only valid within the context specified and cannot be used directly to draw up the environmental 
assessment of an installation. 
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Product Environmental Profile - PEP 

 

Glossary 

Raw Material Depletion (RMD) 

 
This indicator quantifies the consumption of raw materials during the life cycle of 
the product. It is expressed as the fraction of natural resources that disappear each 
year, with respect to all the annual reserves of the material. 

Energy Depletion (ED) 

 
This indicator gives the quantity of energy consumed, whether it be from fossil, 
hydroelectric, nuclear or other sources. 
This indicator takes into account the energy from the material produced during 
combustion. It is expressed in MJ. 

Water Depletion (WD) 

 
This indicator calculates the volume of water consumed, including drinking water 
and water from industrial sources. It is expressed in dm3.  

Global Warming (GW) 

 
The global warming of the planet is the result of the increase in  
the greenhouse effect due to the sunlight reflected by the earth’s surface being 
absorbed by certain gases known as "greenhouse-effect" gases. The effect is 
quantified in gram equivalent of CO2.  

Ozone Depletion (OD) 

 
This indicator defines the contribution to the phenomenon of  
the disappearance of the stratospheric ozone layer due to the emission  
of certain specific gases. The effect is expressed in gram equivalent  
of CFC-11.  

Air Toxicity (AT) 

 
This indicator represents the air toxicity in a human environment. It takes into 
account the usually accepted concentrations for several gases in the air and the 
quantity of gas released over the life cycle. The indication given corresponds to the 
air volume needed to dilute these gases down to acceptable concentrations. 

Photochemical Ozone Creation (POC) 

 
This indicator quantifies the contribution to the "smog" phenomenon  
(the photochemical oxidation of certain gases which generates ozone) and is 
expressed in gram equivalent of ethylene (C2H4). 

Air Acidification (AA) 
 

The acid substances present in the atmosphere are carried by rain. 
A high level of acidity in the rain can cause damage to forests. 
The contribution of acidification is calculated using the acidification potentials of the 
substances concerned and is expressed in mode equivalent of H+. 

Water Toxicity (WT) 

 
This indicator represents the water toxicity. It takes into account the usually 
accepted concentrations for several substances in water and the quantity of 
substances released over the life cycle. The indication given corresponds to the 
water volume needed to dilute these substances down to acceptable 
concentrations. 

Hazardous Waste Production (HWP) 

 
This indicator calculates the quantity of specially treated waste created during all 
the life cycle phases (manufacturing, distribution and utilization). For example, 
special industrial waste in the manufacturing phase, waste associated with the 
production of electrical power, etc. 
It is expressed in kg.  

      
Registration No.: SCHN-2012-635-V0 Writing rules: PEP- PCR-ed 2-EN-2011 12 09  
Accreditation No. of verifier:: VH05 Programme information: www.pep-ecopassport.org  
Date of issue: 07-2012 Period of validity: 4 years 
Independent verification of the declaration and data, in compliance with ISO 14025:2006 
Internal     X External   
In compliance with the ISO 14025:2006 type III environmental declaration standard. 
The critical review of the PCR was conducted by a panel of experts chaired by. J. Chevalier (CSTB). 
The information in the present PEP cannot be compared with information from another programme. 

   
Schneider Electric Industries SAS 
35, rue Joseph Monier 
CS 30323 
F- 92506 Rueil Malmaison Cedex 
RCS Nanterre 954 503 439 
Capital social 896 313 776 € 
 

www.schneider-electric.com  Published by Schneider Electric 
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Product End-of-Life Instructions 
 

Product Range: Compact NSX 100-250 (16-250 A) 
Marketing Model/Name: 
The End of Life instruction (EOLI) covers the entire range: 

� Compact NSX 100-250, 1,2, 3 or 4-pole, fixed or draw-out circuit breaker with a rating 
of 16 A to 250 A 

� Fitted with: 
� NA type device 
� TMD trip unit 
� Micrologic control unit 

 
Purpose:  
The product family must be disposed according to the legislation of the country. This document is intended for 
use by end of life recyclers or treatment facilities. It provides the basic information to assure an appropriate 
end of life treatment for the components and materials of the product.  
 
Note :   

   This product family is not in the scope of EU directive 2002/96/EC, Waste Electrical and Electronic Equipment 
(WEEE).   

 

 

 
Size in mm (3P fixed type): 

H x W x  D in mm: Ex: 178.5 x 126 x 105 

 

Weight in kg: 

Between 1.09 kg and 2.8 kg without battery 
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Operations recommended for the end of life treatment 
 
There are several steps to process the products at the end of life so as to recover components, materials or  
energy :   Reuse � Separation for special treament  � Other dismantling � Shredding.   
 
The components of the products that optimize the recycling performances are listed, 
identified and located hereunder.  
 

 

 
Number on 
drawing Components Comment 

 
 Components listed for special treatment which improves the recycling performances 
1 Printed circuit board 15.2 g Electric board & Electronic  Components 
Components listed for operating hazards 
2 Spring Ejections 

 
 
Schneider Electric SA 
43-45, boulevard Franklin Roosevelt                            
F-92500 Rueil-Malmaison Cedex (France)                  The version of the Guide used to create the document: End of Life 
Tel.: +33 (0) 1 41 29 70 00                                           Instruction Drafting Guide of Schneider Electric version V2 
www.schneider-electric.com  
 
ENVEOLI120604EN                                                                                                  Publication date :     07/2012 
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A-28

Four functional levels
The Compact NSX can be integrated in a Modbus communication environment. Four 

functional levels can be used separately or combined.

Communication of status indications

This level is compatible with all Compact NSX circuit breakers, whatever the trip unit, 

and with all switch-disconnectors. Using the BSCM module, the following information 

is accessible: 

b ON/OFF position (O/F)

b trip indication (SD)

b fault-trip indication (SDE).

Communication of commands

Also available on all circuit breakers and switch-disconnectors, this level 

(communicating remote control) can be used to: 

b open

b close

b reset.

Communication of measurements with Micrologic 5 / 6 A or E

This level provides access to all available information: 

b instantaneous values A, E 

b demand values E

b maximeters/minimeters A, E

b energy metering E

b demand current and power E

b power quality E.

Communication of operating assistance with Micrologic 5 / 6 A or E

b protection and alarm settings A, E

b time-stamped histories A, E 

b event tables A, E

b maintenance indicators A, E.

1  Modbus network
2  Modbus interface
3  NSX cord
4  Internal terminal block for communication via NSX cord
5  BSCM module
6  Prefabricated wiring
7  Micrologic trip unit
8  FDM121 display
9 RJ45 cable
10 Line terminator (on unused connector if applicable)

Communication components and connections

Connections

b Compact NSX is connected to the Modbus interface or 
FDM121 display unit via the internal terminal block for the NSX 
cord equipped with an RJ45 connector. 
v cord available in three lengths: 0.35 m, 1.3 m and 3 m.
v insulated 1.3 m version for installations > 480 V AC
v lengths up to 10 m possible using extensions.
b The FDM121 display unit is connected to the Modbus 
interface by a communication cable with RJ45 connectors on 
both ends. 

1.3 m
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All Compact NSX devices can be equipped with the 

communication function via a prewired connection 

system and a Modbus network interface.

The interface can be connected directly or via the 

FDM121 switchboard display unit. Four functional 

levels can be combined to adapt to all supervision 

requirements.

Compact NSX communication 
Communications modules

Functions 

and characteristics
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Modbus interface module 

Functions

This module, required for connection to the network, 

contains the Modbus address (1 to 99) declared by the 

user via the two dials in front. It automatically adapts 

(baud rate, parity) to the Modbus network in which it is 

installed.

It is equipped with a lock-out switch to enable or disable 

operations involving writing to Micrologic, i.e. reset, 

and closing commands, etc.

There is a built-in test function to check the connections 

of the Modbus interface module with the Micrologic and 

FDM121 display unit.

Mounting

The module is mounted on a DIN rail. A number of 

modules may be clipped one next to the other. 

For this, a stacking accessory is available for fast 

clip-connection of both the Modbus link and the 24 V 

DC supply.

The Modbus interface module supplies 24 V DC to the 

corresponding Micrologic, FDM121 display and BSCM 

module. Module consumption is 60 mA / 24 V DC.

BSCM module 

Functions

The optional BSCM Breaker Status & Control Module 

is used to acquire device status indications and control 

the communicating remote-control function. 

It includes a memory used to manage the maintenance 

indicators.

Status indications

Indication of device status: 

O/F, SD and SDE.

Maintenance indicators

The BSCM module manages the following indicators:

b mechanical operation counter

b electrical operation counter

b history of status indications.

It is possible to assign an alarm to the operation 

counters.

Controls

The module can be used to carry out communicating 

remote control operations: (open, close and reset) in 

different modes (manual, auto).

Mounting

The BSCM module can be installed on all Compact 

NSX circuit breakers and switch-disconnectors. It 

simply clips into the auxiliary contact slots. It occupies 

the slots of one O/F contact and one SDE contact. The 

BSCM is supplied with 24 V DC power automatically 

via the NSX cord when the communication system is 

installed.
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Mounting with stacking accessory.
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BSCM module.

1  Five-point Modbus and 24 V DC connector
2  Two Modbus address dials (1 to 99)
3

4 Lock-out to disable writing to the NSX
5 Test LED
6 Test button
7  Two connectors for RJ45 cable
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Functions 

and characteristics
Compact NSX communication 
Networks and software

Internet

Modbus Modbus

FDM121

Masterpact Compact NSXCompact NS630b...3200

Modbus

PowerLogicSepam

FDM121

FDM121CCM

Firewall

Automatic

notification

Nomad

mode

Site Intranet

Ethernet (TCP/IP/Modbus) 

Consultation

RSU

RCU

Consultation

RSU

RCU

Ethernet (TCP/IP/Modbus)

Modbus

ULP

EGX100/300EGX100/300
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Compact NSX uses the Modbus communication 

protocol, compatible with ION-Enterprise PowerLogic

supervision system. 

Also available Micrologic utilities RSU and RCU.

Modbus
Modbus is the most widely used communication protocol in industrial networks. 

It operates in master-slave mode. The devices (slaves) communicate one after the 

other with a gateway (master).

Masterpact, Compact NSX, PowerLogic and Sepam products all operate with this 

protocol. A Modbus network is generally implemented on an LV or MV switchboard 

scale.

Depending on the data monitored and the desired refresh rate, a Modbus network 

connected to a gateway can serve 4 to 16 devices. For larger installations, a number 

of Modbus networks can be connected to an Ethernet network (TCP/IP/Modbus 

protocol) via their gateways. 
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Gateway
The gateway has two functions:

b access to the company intranet (Ethernet) by converting Modbus frames 

to the TCP/IP/Modbus protocol 

b optional web-page server for the information from the devices.

Examples include EGX300 and EGX100.

Micrologic utilities
b Two utilities, RSU and RCU, presented on the next page, are available to assist 

in starting up a communicating installation. Intended for Compact NSX and 

Masterpact, the software can be downloaded from the Schneider Electric internet 

site.

b The "Live update" function enables immediate updating to obtain the most recent 

upgrades. These easy-to-use utilities include starting assistance and on-line help. 

They are compatible with Microsoft Windows 2000, XP and Vista. 
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RCU mini-supervision screen for current measurements.
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EGX300.
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Functions 

and characteristics
Compact NSX communication 
RSU and RCU utilities    

RSU (Remote Setting Utility)
This utility is used to set the protection functions and alarms for each Masterpact and 

Compact NSX device. 

After connection to the network and entry of the circuit-breaker Modbus address, the 

software automatically detects the type of trip unit installed.

There are two possible operating modes.

Off-line with the software disconnected from the 

communication network 
For each selected circuit breaker, the user can do the following.

Determine the protection settings 

The settings are carried out on a screen that shows the front of the trip unit. The 

Micrologic setting dials, keypad and screen are simulated for easy use of all 

Micrologic setting functions. 

Save and duplicate the protection settings

also be duplicated and used as the basis for programming another circuit breaker.

On-line with the software connected to the network
Similarly, for each selected circuit breaker, the user can do the following.

Display the current settings

The software displays the trip unit and provides access to all settings.

View the corresponding protection curves

A graphic curve module in the software displays the protection curve corresponding 

studies.

Modify settings in a secure manner

b There are different levels of security:

v password: by default, it is the same for all devices, but can be differentiated for 

each device

v locking of the Modbus interface module which must be unlocked before the 

corresponding device can be set remotely

v maximum settings limited by the positions of the two dials on the trip unit.

These dials, set by the user, determine the maximum settings that can be made via 

the communication system. 

b
v either direct, on-line setting of the protection settings on the screen

v or by loading the settings prepared in off-line mode. This is possible only if the 

positions of the dials allow the new settings. 

All manual settings made subsequently on the device have priority.

Program alarms

b Up to 12 alarms can be linked to measurements or events.

b
v Micrologic 5: overload (Ir)

v Micrologic 6: overload (Ir) and ground fault (Ig)

b thresholds, priorities and time delays can be set for 10 other alarms. They may be 

selected from a list of 91 alarms

Set the outputs of the SDx relays

assign different signals to the 2 outputs of the SDx relay.

RCU (Remote Control Utility)
The RCU utility can be used to test communication for all the devices connected to 

the Modbus network. It is designed for use with Compact NSX, Masterpact, 

Advantys OTB and Power Meter devices. It offers a number of functions.

Mini supervisor 

b Display of I, U, f, P, E and THD measurements for each device, via navigation. 

b Display of ON/OFF status.

Open and close commands for each device 

When all functions have been tested, this utility is replaced by the supervision 

software selected for the installation.

Two utilities, RSU and RCU, are available to assist in 

starting up a communicating installation.

They can be downloaded from the Schneider Electric 

internet site and include a "Live update" function that 

enables immediate updating.
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RSU: Micrologic Remote Setting Utility.
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RCU: Remote Control Utility for communication tests.
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Types of software
Compact NSX, Compact and Masterpact communication functions are designed to 

interface with software dedicated to electrical installations:

b switchboard supervision

b electrical installation supervision 

b power system management:  electrical engineering expert systems 

b process control 

b SCADA (Supervisory Control & Data Acquisition), EMS (Enterprise Management 

System) or BMS (Building Management System) type software.

Integration of Compact NSX
Compact NSX devices are integrated via Modbus interface modules connected via 

FDM121 display units or NSX cords. 

by ULP (Universal Logic Plug) symbols. The connection points on compatible 

modules are marked in the same manner. 

Schneider Electric solutions 

Electrical switchboard supervision via EGX300 Web servers
A simple solution for customers who want to consult the main electrical parameters 

of switchboard devices without dedicated software. 

Up to 16 switchboard devices are connected via Modbus interfaces to EGX300 

Ethernet gateway integrating the functions of a web page server. The embedded 

they provide is updated in real time. 

The Web pages can be consulted using a standard Web browser on a PC connected 

of alarms and threshold overruns is possible via e-mail or  SMS (Short Message 

Service).

ION.E electrical engineering expert system software
PowerLogic® ION.E is a family of web-enabled software products for high-end 

power-monitoring applications. It is designed for large power systems.

SMS products offer detailed analysis of electrical events, long-duration data logging 

and extensive, economical report-building capabilities (e.g. consumption monitoring 

and tariff management).

A wide variety of screens can be displayed in real time, including more than 50 

tables, analogue meters, bargraphs, alarms logs with links to display waveforms and 

Other software 
Compact, Masterpact and Compact NSX devices can forward their measurement 

and operating information to special software integrating the electrical installation 

and other technical facilities:

b SCADA process control software: Vijeo CITECT

b BMS Building Management System software: Vista.

Please consult us.

 
Supervision software

Schneider Electric electrical installation supervision, 

management and expert system software integrates 
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Connection symbol for Compact NSX compatible modules.
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ION.E software screen.
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Micrologic control units
2.0 A, 5.0 A, 6.0 A and 7.0 A
Low Voltage Products

User manual

We do more with electricity.
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Micrologic A Schneider Electric1

Discovering your control unit 2
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ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 620 of 3354



Micrologic A Schneider Electric2

Discovering your
control unit

E
51

38
4A

E
51

45
0A

All Compact NS800-3200 and Masterpact
NT and NW circuit breakers are equipped
with a Micrologic control unit
that can be changed on site.
Control units are designed to protect
power circuits and connected loads.

Identifying your control unit
Designations

E
51

35
2A

X: type of protection
c 2 for basic protection
c 5 for selective protection
c 6 for selective + ground-fault protection
c 7 for selective + earth-leakage protection

Y: version number
identification of the control-unit generation.
"0" signifies the first generation.

Z: type of measurement
c A for "ammeter"
c P for "power meter"
c H for "harmonic meter"
c no indication: no measurements

Micrologic 2.0 A: basic protection and ammeter

Long time + Instantaneous

Micrologic 5.0 A: selective protection and ammeter

Long time + Short time + Instantaneous

E
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t
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t
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Micrologic 6.0 A: selective + ground-fault protection and
ammeter
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Long time + Short time
+ Instantaneous

Ground-fault protection

Micrologic 7.0 A: selective + earth-leakage protection and
ammeter
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Long time + Short time
+ Instantaneous

Earth-leakage protection

Micrologic 2.0 A
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Micrologic 7.0 A
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Micrologic A Schneider Electric3

1 top fastener
2 bottom fastener
3 protective cover
4 cover opening point
5 lead-seal fixture for protective cover
6 long-time rating plug
7 screw for long-time rating plug
8 connection with circuit breaker
9 infrared link with communications interfaces
10 terminal block for external connections
11 housing for battery
12 digital display
13 three-phase bargraph and ammeter

Adjustment dials

14 long-time current setting Ir
15 long-time tripping delay tr
16 short-time pickup Isd
17 short-time tripping delay tsd
18 instantaneous pick-up Isd
19 instantaneous pick-up Ii
20 ground-fault pick-up Ig
21 ground-fault tripping delay tg
22 earth-leakage pick-up I∆n
23 earth-leakage tripping delay ∆t

Indications

24 LED indicating long-time tripping
25 LED indicating short-time tripping
26 LED indicating ground-fault

or earth-leakage tripping
27 LED indicating auto-protection tripping
28 LED indicating an overload

Navigation

29 navigation button to change menus
30 navigation button to view menu contents
31 button for fault-trip reset and battery test

Test

32 test button for ground-fault and earth-leakage
protection

33 test connector

Presentation
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Micrologic 7.0 A Micrologic 2.0 A
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Micrologic A Schneider Electric4

Discovering your
control unit

Protection settings
Depending on the type of installation, it is possible to set the tripping curve of your
control unit using the parameters presented below.

Long-time protection
The long-time protection function protects cables (phases and neutral)
against overloads. This function is based on true rms measurements.

Thermal memory
The thermal memory continuously accounts for the amount of heat in the cables,
both before and after tripping, whatever the value of the current (presence of
an overload or not). The thermal memory optimises the long-time protection
function of the circuit breaker by taking into account the temperature rise in the
cables. The thermal memory assumes a cable cooling time of approximately
15 minutes.

Long-time current setting Ir and standard tripping delay tr

E
51

35
8A

Overview of functions
Current protection

Micrologic 2.0 A

1. current setting Ir (long time)
2. tripping delay tr (long time) for 6 x Ir
3. pick-up Isd (instantaneous)

Micrologic control unit Accuracy 2.0 A, 5.0 A, 6.0 A and 7.0 A
current setting Ir = In (*) x … 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 1
tripping between other ranges or disable by changing rating plug
1.05 and 1.20 x Ir
time delay (s) tr at 1.5 x Ir 0 to -30% 12.5 25 50 100 200 300 400 500 600

tr at 6 x Ir 0 to -20% 0.5 1 2 4 8 12 16 20 24
tr at 7.2 x Ir 0 to -20% 0.34 0.69 1.38 2.7 5.5 8.3 11 13.8 16.6

* In: circuit breaker rating

Setting accuracy of the Ir setting may be enhanced by using a different long-time
rating plug.
See the technical appendix "Changing the long-time rating plug".

0 Ir Isd I

t
1

2

3
E

51
35

9A

Micrologic 5.0 A, 6.0 A,
7.0 A

1

2

3

4

5

0 Ir Isd I

t

Ii

I
2
t off

I
2
t on E

51
38

6A

E
51

39
6A

Micrologic 6.0 A Micrologic 7.0 A

1. current setting Ir
(long time)
2. tripping delay tr
(long time) for 6 x Ir
3. pick-up Isd (short time)
4. tripping delay tsd
(short time)
5. pick-up Ii
(instantaneous)

1. pick-up Ig (ground
fault)
2. tripping delay tg
(ground fault)

1. pick-up I∆n
(earth leakage)
2. tripping delay ∆t
(earth leakage)

0 I

t

1

2

I
2
t off

I
2
t on

Ig 0 I

t

I∆n

1

2
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Micrologic A Schneider Electric5

Short-time protection
c the short-time protection function protects the distribution system against
impedant short-circuits
c the short-time tripping delay can be used to ensure discrimination with a
downstream circuit breaker
c this function carries out true rms measurements.

c the I2t ON and I2t OFF options enhance discrimination with downstream
protection devices
c use of I2t curves with short-time protection:
v I2t OFF selected: the protection function implements a constant time curve;
v I2t ON selected: the protection function implements an I2t inverse-time
curve up to 10 Ir. Above 10 Ir, the time curve is constant.

c zone selective interlocking (ZSI)
The short-time and ground-fault protection functions enable time discrimination
by delaying the upstream devices to provide the downstream devices the time
required to clear the fault. Zone selective interlocking can be used to obtain total
discrimination between circuit breakers using external wiring.

Short-time pick-up Isd and tripping delay tsd

Micrologic control unit 2.0 A, 5.0 A, 6.0 A and 7.0 A
pick-up Isd = Ir x … accuracy ± 10 % 1.5 2 2.5 3 4 5 6 8 10
time delay settings I2t OFF 0 0.1 0.2 0.3 0.4
(ms) at 10 Ir I2t ON 0.1 0.2 0.3 0.4
I2t ON or tsd (max resettable time) 20 80 140 230 350
I2t OFF tsd (max break time) 80 140 200 320 500

Instantaneous protection
c the instantaneous-protection function protects the distribution system
against solid short-circuits. Contrary to the short-time protection function,
the tripping delay for instantaneous protection is not adjustable.
The tripping order is sent to the circuit breaker as soon as current exceeds
the set value, with a fixed time delay of 20 milliseconds.
c this function carries out true rms measurements.

Instantaneous pick-up Isd

Micrologic control unit 2.0 A
pick-up Isd = Ir x … accuracy  ± 10 % 1.5 2 2.5 3 4 5 6 8 10

Instantaneous pick-up Ii

Micrologic control unit 5.0 A, 6.0 A and 7.0 A
pick-up li = In (*) x … accuracy  ± 10 % 2 3 4 6 8 10 12 15 OFF

* In: circuit-breaker rating

For the characteristics and external wiring
of the zone selective interlocking function,
see the technical appendix on
"Zone selective interlocking".

The portable test kit can be used to test
the wiring between circuit breakers
for the zone selective interlocking function.
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Micrologic A Schneider Electric6

Discovering your
control unit

Protection of the fourth pole on four-pole circuit breakers
Protection of the neutral conductor depends on the distribution system.
There are three possibilities.

Type of neutral Description.
Neutral unprotected The distribution system does not require protection

of the neutral conductor.
Neutral protection The cross-sectional area of the neutral conductor
at 0.5 In is half that of the phase conductors.

c the long-time current setting Ir for the neutral is equal
to half the setting value
c the short-time pick-up Isd for the neutral is equal
to half the setting value
c the instantaneous pick-up Isd (Micrologic 2.0 A)
for the neutral is equal to half the setting value
c the instantaneous pick-up Ii (Micrologic 5.0 A / 6.0 A /
7.0 A) for the neutral is equal to the setting value.

Neutral protection The cross-sectional area of the neutral conductor is equal
at In to that of the phase conductors.

c the long-time current setting Ir for the neutral is equal
to the setting value
c the short-time pick-up Isd for the neutral is equal to
the setting value
c the instantaneous pick-ups Isd and Ii for the neutral
are equal to the setting value.

Overview of functions
Current protection

Ground-fault protection on Micrologic 6.0 A
c an ground fault in the protection conductors can provoke local temperature rise
at the site of the fault or in the conductors.
The purpose of the ground-fault protection function is to eliminate this type of fault.
c there are two types of ground-fault protection.

Type Description
Residual c the function determines the zero-phase sequence

current, i.e. the vectorial sum of the phase and neutral
currents
c it detects faults downstream of the circuit breaker.

Source Ground Return c using a special external sensor, this function
directly measures the fault current returning
to the transformer via the earth cable
c it detects faults both upstream and downstream
of the circuit breaker
c the maximum distance between the sensor
and the circuit breaker is ten metres.

c ground-fault and neutral protection are independent and can therefore be
combined.

Ground-fault pick-up Ig and tripping delay tg
The pick-up and tripping-delay values can be set independently and are identical
for both the residual and "source ground return" ground-fault protection functions.

Micrologic control unit 6.0 A
pick-up Ig = In (*) x … accuracy ± 10 % A B C D E F G H I

In ≤ 400 A 0.3 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
400 A < In ≤ 1200 A 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
In > 1200 A 500 A 640 A 720 A 800 A 880 A 960 A 1040 A 1120 A 1200 A

time delay settings I2t OFF 0 0.1 0.2 0.3 0.4
(ms) at 10 In (*) I2t ON 0.1 0.2 0.3 0.4
I2t ON or tg (max resettable time) 20 80 140 230 350
I2t OFF tg (max break time) 80 140 200 320 500

* In: circuit-breaker rating

Neutral protection for three-pole devices

Neutral protection is not available on three-pole devices.
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Current protection and alarms

Earth-leakage protection on Micrologic 7.0 A
c the earth-leakage protection function primarily protects people against indirect
contact because an earth-leakage current can provoke an increase in the potential
of the exposed conductive parts. The earth-leakage pick-up value I∆n is displayed
directly in amperes and the tripping delay follows a constant-time curve
c an external rectangular sensor is required for this function
c this function is inoperative if the long-time rating plug is not installed
c d protected against nuisance tripping.
c k DC-component withstand class A up to 10 A.

Pick-up value I∆∆∆∆∆n and tripping delay ∆∆∆∆∆t

Micrologic control unit 7.0 A
pick-up I∆n accuracy 0 to - 20 % 0.5 1 2 3 5 7 10 20 30

time delay settings
(ms) ∆t (max resettable time) 60 140 230 350 800

∆t (max break time) 140 200 320 500 1000

Overload LED

E
51

39
8B

This LED signals that the long-time current setting Ir has been overrun.

Fault indications

E
51

39
9A

E
51

40
0A

E
51

40
1A

E
51

40
2A

Signals tripping due to an
overrun of the long-time
current setting Ir.

Signals tripping due
to an overrun of the
short-time pick-up Isd
or the instantaneous
pick-up Isd / Ii.

Signals tripping due to an
overrun of the ground-
fault pick-up Ig or the
earth-leakage pick-up
I∆n.

Signals tripping due to
the auto-protection
function of the control
unit.

delay

short time
I itsd

(s)

long time
alarm

test

800

earth leakage

1
2

3
5 7

10
20

30

∆t
(ms)

60.5

140

230 350
I∆n
(A)

setting
x Ir

2
2.5

3
4 5

6
8
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Isd

1.5
on    I2t

.2

.3
.4 .4

.1

.2
.3

.1
0

x In

3
4

6 8 10
12
15

off2

.5
1
2

4
8

12
16
20

tr
(s)

at 6 Ir
24.4

.5

.6
.7

.8
.9

.95

.98
1

Ir

x In

instantaneous

40

%

%

100

Micrologic 7.0 A Micrologic 7.0 A

Micrologic 7.0 A Micrologic 7.0 A

The auto-protection function (excessive
temperature or short-circuit higher than
circuit-breaker capacity) opens the circuit
breaker and turns on the Ap LED.

Caution.
If the circuit breaker remains closed and
the Ap LED remains on, contact the
Schneider after-sales support department.

Caution.
The battery maintains the fault indications.
If there are no indications, check the
battery.
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Micrologic A Schneider Electric8

Discovering your
control unit

Overview of functions
Ammeter measurements

c all Micrologic control units measure the true rms value of currents
c the most heavily loaded phase is continuously displayed on the digital screen
c using the navigation buttons, it is possible to display successively the I1, I2, I3,
neutral IN, Ig, I∆N and stored-current (maximeter) values
c the percent load on each phase is displayed. A bargraph displays the currents
measured on phases 1, 2 and 3 as a percentage of the long-time current setting Ir.

E
60

37
1A

40

%

%

100
1.125 x Ir
1 x Ir
0.8 x Ir
0.6 x Ir
0.4 x Ir

If no information is displayed on the screen,
see the technical appendix "Digital display".

c accuracy of the current measurements
Accuracy depends on both the value displayed (or transmitted) and the circuit-
breaker rating, where:

Accuracy = 0.5% In + 1.5% reading

Example
For a circuit breaker with a 4000 A rating and a current displayed on Micrologic of
49 A, the accuracy is:
0.5% x 4000 + 1.5% x 49 = ± 21 A
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Micrologic A Schneider Electric10

Setting your control unit Selecting the type
of neutral protection

On four-pole circuit breakers, it is possible to select the type of neutral protection
for the fourth pole:
c neutral unprotected (4P 3D);
c neutral protection at 0.5 In (3D + N/2);
c neutral protection at In (4P 4D).

E
51

38
3A

4P 3D

3D+N/2

4P 4D
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Setting procedure

Setting procedure
1. Open the protective cover.

2. Select the desired
setting.
The set value is
automatically displayed
on the digital screen in
absolute value with the
relevant units.
c Current in amperes
(A and kA);
c Tripping delays in
seconds.

E
51

41
0A

E
51

41
1A

3. If no information is displayed, see the technical
appendix "Digital display". If no further action is taken,
after a few seconds, the display returns to the main
menu for current measurements.

4. Close the protective cover and, if necessary, install
a lead seal to protect the settings.

E
51

41
2A

Using the portable test kit
To test the control unit, connect the portable test kit via the test connector.

1

Micrologic 7.0 A

40

100%

%

menu

Micrologic 7.0 A

40

100%

%

menu

2

AIr=

3

Micrologic 7.0 A

40

100%

%

menu

E
51

41
3A

2

Micrologic 7.0 A

40

100%

%

menu

E
51

41
0A

1

Micrologic 7.0 A

40

100%

%

menu

See the user manual for the portable
test kit
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Setting your control unit Setting the Micrologic 2.0 A
control unit

Set the threshold values

E
51

36
6A E

60
36

5A

Set the tripping delay

The rating of the circuit breaker
in this example is 2000 A.

See pages 4 and 5 for information
on the available settings

E
51

36
8A

E
60

36
6B

E
51

37
0A

1

In = 2000 A

In = 2000 A

In = 2000 A

Ir = 0.7 x In = 1400 A

Isd = 3 x Ir = 4200 A
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2
2.5

3 4 5
6

8
101.5

setting

Isd
instantaneous

.4
.5
.6

.7
.8

.9
.95
.98

1

long time
Ir

x In

0 I

t
Ir

Isd

long time
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t
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Setting the Micrologic 5.0 A
control unit

Set the threshold values

E
51

36
6A E

60
36

7A

Set the tripping delay

The rating of the circuit breaker
in this example is 2000 A.

See pages 4 and 5 for information
on the available settings
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In = 2000 A

Ir = 0.7 x In = 1400 A

Ii = 3 x In = 6000 A

Isd = 2 x Ir = 2800 A
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Setting your control unit Setting the Micrologic 6.0 A
control unit

Set the threshold values

E
51

36
6A E

51
41

4A

The rating of the circuit breaker
in this example is 2000 A.

See pages 4 to 6 for information
on the available settings.
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Set the tripping delay
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Setting the Micrologic 7.0 A
control unit

Set the threshold values

E
51

36
6A

E
51

42
0A

The rating of the circuit breaker
in this example is 2000 A.

See pages 4 to 7 for information
on the available settings.

Set the tripping delay
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Fault and status
indications

The procedure for closing the circuit
breaker following a fault trip is presented
in the circuit-breaker user manual.

Resetting the fault indications
and checking battery status

If the battery needs to be changed, order a
new battery with the Schneider catalogue
number 33593.
c lithium battery
c 1.2 AA, 3.6 V, 850 mA/h
c SAFT LS3 SONNENSCHEIN TEL-S
c service life ten years.

Resetting the fault indications
c determine why the circuit breaker tripped.
The fault indication is maintained until it is reset on the control unit.
v press the fault-trip reset button.

E
51

43
9A

v check the parameter settings of the control unit.

Checking the battery

E
51

44
1A

Press the battery-test button (same as the fault-trip reset button) to display
the battery status.

If no information is displayed, either:
c no battery is installed in the control unit, or;
c an auxiliary power supply is required.
See the technical appendix "Digital display".

Changing the control-unit battery

1. Remove the battery
cover.

2. Remove the battery.

E
51

44
2A

E
51

44
3A

3. Insert a new battery.
Check the polarity.

4. Put the cover back in
place. Press the battery-
test button to check the
new battery.

E
51

44
4A

Micrologic 7.0 A

E
51

44
0A

Battery fully charged
Battery half charged
Change the battery

40

100%

%

+ E
51

44
5A

40

100%

%
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Testing the ground-fault and
earth-leakage functions

Charge and close the circuit breaker.

Using a screwdriver, press the test button for ground-fault and earth-leakage
protection. The circuit breaker should open.

E
51

45
6B

Micrologic 7.0 A

40

100%

%

menu

If the circuit breaker does not open, contact the Schneider after-sales
support department.
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Accessing the menus

Symbols used:

Briefly press a key.

Press and hold a key.

E
51

40
4A

E
51

40
5A

It is possible at any time to stop consulting
a current measurement, a maximum
current value recorded by the maximeter or
the setting values. After a few seconds, the
Micrologic control unit automatically returns
to the main menu displaying the current
value of the most heavily loaded phase.

The protection settings can be displayed
directly on the digital display.

Three menus may be accessed on Micrologic control units, providing the following
information:
c phase current measurements I1, I2, I3, neutral IN, ground-fault current Ig on the
Micrologic 6.0 A control unit and earth-leakage current I∆n on the Micrologic 7.0 A
control unit;
c maximeter current values for phases I1, I2, I3, neutral IN, the maximum ground-
fault current Ig on the Micrologic 6.0 A control unit and the maximum earth-leakage
current I∆n on the Micrologic 7.0 A control unit;
c protection settings and tripping delays.

Press the "menu" button
to access the maximum
current values measured
by the maximeter.

Press the "menu" button
to access the protection
settings and tripping
delays.

Press the "menu" button
to return to the current
measurements.

E
51

40
6A

E
51

40
7A

E
51

40
8A

4. The system returns
to the main
"Measurements" menu.

E
51

40
9B

40

100%

%

A

menu

40

100%

%

A

Max

menu

40

100%

%

AIr=

menu

40

100%

%

A

Menus

1. Measurements 2. Maximeter 3. Settings
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Current values may be read in the
"Measurements" menu, which is also the
main menu.

If no particular action is taken, the system
displays the current value of the most
heavily loaded phase.

E
51

40
9B

Measuring phase currents

Display of current I1. Display of current I2.

E
51

42
5A

E
51

42
6A

Press the "arrow" button
to go on to current I2.

Press the "arrow" button
to go on to current I3.

Display of current I3.

Display of current Ig
(Micrologic 6.0 A) or
current I∆∆∆∆∆n
(Micrologic 7.0 A).

Press the "arrow" button
to go on to current IN if
the neutral is protected.

E
51

42
7A

E
51

42
8A

Display of current IN. The system returns to
the display of current I1.

E
51

42
9A

E
51

40
9B

40

100%

%

A
40

100%

%

 A

40

100%

%

 A

40

100%

%

 A

40

100%

%

 A

40

100%

%

 A

40

100%

%

A

Press the "arrow" button
to return to current I1.

"Measurements" menu
Phase 1 is the most heavily loaded.

Press the "arrow" button
to go on to the ground-
fault current Ig or the
earth-leakage current
I∆n.
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Micrologic A Schneider Electric20

Menus

Maximum current values may be read in
the "Maximeter" menu.

If no particular action is taken, the system
returns to the main menu.

E
51

40
7A

Displaying the maximum
current values

Display of the
maximum I1 current.

Display of the
maximum I2 current.

E
51

43
0A

E
51

43
1A

Press the "arrow" button
to go on to the maximum
I2 current.

Press the "arrow" button
to go on to the maximum
I3 current.

Display of the
maximum I3 current.

Press the "arrow" button
to go on to the maximum
ground-fault current Ig
(Micrologic 6.0 A) or the
maximum earth-leakage
current I∆n
(Micrologic 7.0 A)

Press the "arrow" button
to go on to the maximum
current IN if the neutral is
protected.

E
51

43
2A

E
51

43
3A

Display of the
maximum IN current.

The system returns to
the display of the
maximum I1 current.

E
51

43
4A

E
51

43
5A

Press the "arrow" button
to return to the maximum
I1 current.

40

100%

%

 A

MAX

40

100%

%

 A

MAX

40

100%

%

 A

MAX

40

100%

%

MAX

 A

40

100%

%

 A

MAX

40

100%

%

 A

MAX

40

100%

%

A

Max

menu

Display of the maximum
Ig current or the
maximum I∆∆∆∆∆n current.

"Maximeter" menu.
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Micrologic A Schneider Electric21

Maximum current values can be reset
using the "Maximeter" menu.

If no particular action is taken, the system
returns to the main menu.

E
51

40
7A

Resetting the maximum current
values

Select the maximum
current value to be
reset (e.g. I2 max.).

Reset.

E
51

43
6A

E
51

43
7A

Press the "arrow" button
as many times as
required to select I2 max.

Press and hold the
"arrow" button down for
three to four seconds.
The current value flashes
during the reset, then
changes to the present
value (the new
maximum).

Select another value
to reset or return to
the main menu.

Press the "arrow" button
as many times as
required to select another
maximum value to reset
or return to the main
menu.

E
51

43
8A

40

100%

%

A

Max

menu

40

100%

%

 A

MAX

40

100%

%

 A

MAX

40

100%

%

 A

MAX

"Maximeter" menu.
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Micrologic A Schneider Electric22

Menus Viewing the settings
E

60
37

4B

Long-time current setting Ir

Long-time tripping delay tr

Short-time pick-up Isd

Short-time tripping delay tsd

Instantaneous pick-up Isd

Instantaneous pick-up Ii

Ground-fault pick-up Ig

Earth-leakage pick-up I∆n

Ground-fault tripping delay tg

Earth-leakage tripping delay ∆t

Micrologic control unit

menu

 A

s
tr=

 A
Isd=

s
tsd=

  AIg=

s

tg=

s
∆t=

 AIr=

Ii=

Ir=

Isd=
 A

 A

     I∆n=

  A

5.0 A 6.0 A 7.0 A2.0 A

Select the "Settings"
menu.
The Ir value is the first
displayed.

Press the "arrow" button
to go on to the tr value.

Press the "arrow" button
to go on to the
short-time Isd value.

Press the "arrow" button
to go on to the tsd
value.

Press the "arrow" button
to go on to the
instantaneous Isd
value.

Or

Press the "arrow" button
to go on to the Ig value.

Or

Press the "arrow" button
to go on to the tg value.

Or

the ∆t value.

Press the "arrow" button
to return to the
beginning of the menu.

the instantaneous Ii
value.

the I∆n value.
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Micrologic A Schneider Electric23

Setting up the Modbus
communications option

When a communications option is used,
the communications parameters must be
set. Note that the COM module should be
set up only when installed. Modification of a
parameter on a system already in operation
may lead to communications faults.

The "Parameter" menu for the
communications option displays the:
c address of the communications module;
c baud rate;
c parity;
c language.

Briefly press the      button to scroll through
the parameter values.
Press the      button somewhat longer to go
on to the next parameter.
After selecting the language, press and
hold the      button to return to the
"Metering" menu.

4. Parity

1. Metering menu

40

100%

%

 A

menu
E

71
90

3A

2. Modbus address

40

100%

%

Set the Modbus address,

40

100%

%

You are in the "Metering"
menu. Simultaneously
press the two buttons to
access the parameter
settings for the
communications option.

E
71

90
4A

E
71

90
5A

then go on to the next
parameter.

then go on to the next
parameter.

5. Language

Set the language, then return to the
"Metering" menu.

E
71

90
9A

40

100%

%

E
71

91
0A

40

100%

%

E
71

91
1A

3. Baud rate

Set the baud rate, then go on to the next
parameter.

Set the parity.

40

100%

%

E
71

90
8A

E
71

90
7A

40

100%

%

E
71

90
6A

40

100%

%40

100%

%

40

100%

%
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Micrologic A Schneider Electric24

Technical appendix Tripping curves

Long-time and instantaneous protection (Micrologic 2.0 A)

E
60

36
9A

.5 .7 1 2 3 4 5 7 10 20 30 50 70 100 200 300

I / Ir
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1

.5

.2

.1
.05

.02

.01

.005

.002

.001

t(s)

tr = 0.5…24 s

Isd = 1.5…10 x Ir

Ir = 0.4…1 x In

Long-time, short-time and instantaneous protection
(Micrologic 5.0 A, 6.0 A and 7.0 A)

E
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37
0A
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0.4
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tr = 0.5…24 s

Isd = 1.5…10 x Ir

Ir = 0.4…1 x In

Ii = 2…15 x In . OFF (1)

I2t OFF

x Ir

0.4
0.3

0.2
0. 1

I2t ON

0
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Micrologic A Schneider Electric25

Ground-fault protection (Micrologic 6.0 A)

E
46

26
6A

Ig = A…J x In (1)
      1200 A max.
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Micrologic A Schneider Electric26

Technical appendix

Caution.
Following any modifications to the long-
time rating plug, all control-unit protection
parameters must be checked.

Changing the long-time
rating plug

Select the long-time rating plug
A number of setting ranges for the long-time current setting are available on
Micrologic A control units by changing the long-time rating plug.

The available rating plugs are listed below.

Part number Setting range for the Ir value
33542 standard 0.4 to 1 x Ir
33543 low setting 0.4 to 0.8 x Ir
33544 high setting 0.8 to 1 x Ir
33545 without long-time protection

Ir = In for the Isd setting

Change the long-time rating plug
Proceed in the following manner.

2. Open the protective
cover of the control unit.

3. Completely remove
the long-time rating plug screw.

E
51

37
8A

E
51

37
9A

4. Snap out the rating
plug.

5. Clip in the new rating plug.

E
51

38
0A

E
51

38
1A

6. Refit the screw for the
long-time rating plug.

7. Check and/or modify the
control-unit settings.

Caution.
If no long-time rating plug is installed, the
control unit continues to operate under the
following downgraded conditions:
c the long-time current setting Ir is 0.4;
c the long-time tripping delay tr
corresponds to the value indicated by the
adjustment dial;
c the earth-leakage protection function is
disabled.

Micrologic 7.0 A

40

100%

%

menu

Micrologic 7.0 A

40

100%

%

menu

Micrologic 7.0 A

40

100%

%

menu

.4
.5
.6

.7
.8 .9

.95

.98

1

long time

alarm

Ir
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.5
1
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4
8 12

16
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(s)
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24

Micrologic 7.0 A

40
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%

menu

.4
.5
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.7
.8 .9
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.98

1

long time
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Ir

x In

.5
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(s)
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24

1. Open the circuit breaker.
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Micrologic A Schneider Electric27

Caution.
If the protection function is not used on
circuit breakers equipped for ZSI
protection, a jumper must be installed to
short terminals Z3, Z4 and Z5.
If the jumper is not installed, the short-time
and ground-fault tripping delays are set
to zero, whatever the position of the
adjustment dial.

Zone selective interlocking (ZSI)

Operating principle
c A fault occurs at point A.
Downstream device no. 2 clears the fault and sends a signal to upstream device
no. 1, which maintains the short-time tripping delay tsd or the ground-fault tripping
delay tg to which it is set.
c A fault occurs at point B.
Upstream device no. 1 detects the fault. In the absence of a signal from a
downstream device, the set time delay is not taken into account and the device
trips according to the zero setting. If it is connected to a device further upstream, it
sends a signal to that device, which delays tripping according to its tsd or tg setting.

Note :
On device no. 1, the tsd and tg tripping delays must not be set to zero because this
would make discrimination impossible.

E
51

39
7B

Z1
Z2
Z3
Z4
Z5

1

Z1
Z2
Z3
Z4
Z5

Z1
Z2
Z3
Z4
Z5

Z1
Z2
Z3
Z4
Z5

tsd = 0.3

tsd = 0.2

2

downstream
circuit-breaker

point B

point A

upstream
circuit-breaker

E
71

91
2A

Connections between control units
A logic signal (0 or 5 volts) can be used for zone selective interlocking between the
upstream and downstream circuit breakers.
c Micrologic 5.0 A, 6.0 A, 7.0 A.
c Micrologic 5.0 P, 6.0 P, 7.0 P.
c Micrologic 5.0 H, 6.0 H, 7.0 H.
An interface is available for connection to previous generations of trip units.

Wiring
c maximum impedance: 2.7 Ω / 300 metres
c capacity of connectors: 0.4 to 2.5 mm2

c wires: single or multicore
c maximum length: 3000 metres
c limits to device interconnection:
v the common ZSI - OUT (Z1) and the output ZSI - OUT (Z2)
can be connected to a maximum of 10 inputs;
v a maximum of 100 devices may be connected to the common ZSI - IN (Z3) and
to an input ZSI - IN CR (Z4) or GF (Z5).

Terminals Z1 to Z5 correspond to the
identical indications on the circuit-breaker
terminal blocks.

Test
The portable test kit may be used to check the wiring and operation of the zone
selective interlocking between a number of circuit breakers.

A

B1

2
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Technical appendix Digital display

c display of measurements operates without an external power supply.
The digital display goes off if the current drops below 0.2 x In (In = rated current).
An optional 24 V external power supply may be used to maintain the display of
currents.

c display back-lighting is disabled in the following situations:
v current less than 1 x In on one phase;
v current less than 0.4 x In on two phases;
v current less than 0.2 x In on three phases.

c the maximeter does not operate for currents under 0.2 x In.

The display back-lighting and the maximeter may be maintained, whatever the
current, by adding a 24 V external power supply. Even if an external power supply
is installed, the long-time, short-time, instantaneous and earth protection functions
will not use it.

For information on connecting an external
power supply, see the electrical diagrams
in the circuit-breaker user manual.
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Thermal memory

Thermal memory
The thermal memory is the means to take into account temperature rise and
cooling caused by changes in the flow of current in the conductors.

These changes may be caused by:
c repetitive motor starting
c loads fluctuating near the long-time protection settings
c repeated circuit-breaker closing on a fault.

Control units with a thermal memory record the temperature rise caused by each
overload, even very short ones. This information stored in the thermal memory
reduces the tripping time.

Micrologic control units and thermal memory
All Micrologic control units are equipped as standard with a thermal memory
c for all protection functions, prior to tripping, the temperature-rise and cooling time
constants are equal and depend on the tr tripping delay:
v if the tripping delay is short, the time constant is low
v if the tripping delay is long, the time constant is high.

c for long-time protection, following tripping, the cooling curve is simulated by the
control unit. Closing of the circuit breaker prior to the end of the time constant
(approximately 15 minutes) reduces the tripping time indicated in the tripping
curves.

Short-time protection and intermittent faults
For the short-time protection function, intermittent currents that do no provoke
tripping are stored in the Micrologic memory.
This information is equivalent to the long-time thermal memory and reduces the
tripping delay for the short-time protection.
Following a trip, the short-time tsd tripping delay is reduced to the value of the
minimum setting for 20 seconds.

Ground-fault protection and intermittent faults
The ground-fault protection implements the same function as the short-time
protection.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 648 of 3354



Schneider Electric Industries SA

Designed by: HeadLines
Printed by:

As standards, specifications and designs develop from time, always ask for confirmation of the
information given in this publication.

5, rue Nadar
92506 Rueil-Malmaison Cedex
France
Tel: +33 (0)1 41 29 82 00
Fax:+33 (0)1 47 51 80 20

http://www.schneiderelectric.com

04443724AA-B 10-01

This document has been printed on ecological paper.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 649 of 3354



Masterpact NT  
and NW
LV power circuit breakers 
and switch-disconnectors

Low Voltage

Catalogue│2013

207E0000.indd   1 10/04/2013   15:21:36

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 650 of 3354



207E0000.indd   2 10/04/2013   15:21:36

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 651 of 3354



I

Masterpact NT and NW

The standard for power 
circuit breakers 
around the world.
Over the years, other major manufacturers have tried to keep up by 
developing products incorporating Masterpact’s most innovative features, 
including the breaking principle, modular design and the use of composite 
materials.

In addition to the traditional features of power circuit breakers 
(withdrawability, discrimination and low maintenance), Masterpact NT and 
NW ranges offer built-in communications and metering functions, all in 
optimised frame sizes.

Masterpact NT and NW incorporate the latest technology to enhance both 
performance and safety. Easy to install, with user-friendly, intuitive 
operation and environment-friendly design, Masterpact NT and NW are, 
quite simply, circuit breakers of their time.
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II

Covering all your applications

An answer to specific 
applications

> 1000 V for mining applications
> Direct current networks
> Corrosion protection
> Switch-disconnectors and earthing switches
>  Automatic transfer switching equipment 

(ATSE) for emergency power systems
>  High electrical endurance applications: 

Masterpact NT H2 is a high performance 
device offering high breaking capacity  
(Icu: 50 kA/480 V) and a high level of 
discrimination, all in a small volume.

Masterpact meets the needs of all types of LV electrical distribution 
networks.

Building
> Hotels
> Hospitals
> Offices
> Retail

Data Centres 
and Networks

Industry
> Mining and minerals
> Automotive
> Food and beverage
> Chemical industry

Energy and 
Infrastructures

> Airports
> Oil and gas
> Water
> Electrical energy
> Marine

Whenever high short circuit 
is involved

Masterpact UR is a low voltage ultra rapid 
opening circuit breaker. Its fault detection rate 
and its reaction speed mean that it will stop a 
short circuit from developing. As a result, this is 
the key component in very high power 
installations equipped with a number of power 
sources connected in parallel. 

Masterpact UR truly comes into its own when 
short circuit currents can reach very high levels 
and when continuity of service is a must: 
offshore installations, cement plants, 
petrochemical industry. It is also especially 
suited to electrical installations on board 
merchant.

All standards
Masterpact is compliant with international standards IEC 60947-1 and 2, IEC 68230 for type 2 tropicalisation, 
UL489, ANSI, UL1066, CCC and GOST.
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III

Two families and three frame sizes
The range of power circuit breakers includes two families:

>   Masterpact NT, the world’s smallest true power circuit breaker, with ratings from 630 to 1600 A
>   Masterpact NW, in two frame sizes, one from 800 to 4000 A and the other from 4000 A to 6300 A.

5 performance levels

>   N1 - for standard applications with low short-circuit levels.
>   H1 - for industrial sites with high short-circuit levels or installations with two parallel-connected transformers.
>   H2 - high-performance for heavy industry where very high short-circuits can occur.
>   H3 - for incoming devices supplying critical applications requiring both high performance and a high level of discrimination.
>   L1 - for high current-limiting capability and a discrimination level (37 kA) as yet unequalled by any other circuit breaker of its 

type; intended for the protection of cable-type feeders or to raise the performance level of a switchboard when the 
transformer power rating is increased.

Masterpact NW 800 to 4000 A

Masterpact NT 630 to 1600 A

Masterpact NW 4000 to 6300 A

NW08
NW08

L1 150 kA

H1 65 kA

N1 42 kA
NW10 NW12 NW16 NW20 NW25 NW32 NW40

H3 150 kA

H2 100 kA

NW40b
NW40b

H2 150 kA

H1 100 kA

NW50
NW63

NT06
NT06

L1 150 kA

H2 50 kA

H1 42 kA

NT08
NT10

NT12
NT16

sizes:
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IV

Optimised volumes  
and ease of installation
Aiming at standardising electrical switchboards at a time when 
installations are increasingly complex, Masterpact provides an 
unequalled simplicity, both concerning choice and installation.

The smallest circuit breaker 
in the world
Masterpact NT innovates by offering all the 
performance of a power circuit breaker in an 
extremely small volume. The 70 mm pole pitch 
means a three-pole drawout circuit breaker can 
be installed in a switchboard section 400 mm 
wide and 400 mm deep.

Maximum security
The arc chutes absorb the energy released 
during breaking, thus limiting the stresses 
exerted on the installation.
They filter and cool the gases produced, 
reducing effects perceptible from the outside.

Optimised volumes
Up to 4000 A, Masterpact NW circuit breakers 
are all the same size, the same as the old M08 
to 32 range.
From 4000 A to 6300 A, there is just one size.

More than 

60 
patents are used to 
design Masterpact

Retrofit solutions

>  Special connections terminals are available to replace a fixed or a drawout Masterpact M08 to 32 with a Masterpact NW, 
without modifying the busbars or the door cut-out.

>  "Plug and Play" retrofit solution : this solution enables retrofitting of Masterpact M units with considerably reducing on-site 
intervention time and getting the performance of last generation device.

The original Masterpact M chassis is kept (no 
intervention on the switchboard structure)

Masterpact NW adapted for 
"Plug and Play" solution

Masterpact M
y 3200 A

30 minutes  

and 2 easy operations
The retrofit solutions use a factory modified 
and adapted Masterpact NW which is installed 
in Masterpact M’s original chassis.
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V

Optimised volumes  
and ease of installation

Standardisation of the switchboard 
With optimised sizes, the Masterpact NT and NW ranges simplify the 
design of switchboards and standardise the installation of devices:
> a single connection layout for Masterpact NT 
> three connection layouts for Masterpact NW: 
 •  one from 800 to 3200 A
 •  one for 4000 A
 •  one up to 6300 A
> horizontal or vertical rear connections can be modified on-site by 
turning the connectors 90° or they can even be replaced by front 
connection terminals
> identical connection terminals for the fixed or draw-out version for each 
rating (Masterpact NW)
> front connection requires little space because the connectors not 
increase the depth of the device.

Practical installation solutions
The Masterpact NW range further improves the installation solutions that have built the success of its predecessors:
> incoming connection to top or bottom terminals
> no safety clearance required
> connection:
 •  horizontal or vertical rear connection
 •  front connection with minimum extra space
 •  mixed front and rear connections
> 115 mm pole pitch on all versions
> no derating up to 55 °C and 4000 A.

Compliance with  
environmental  
requirements 
 

The materials used for 
Masterpact are not potentially 
dangerous to the environment 
and are marked to facilitate 
sorting for recycling. 

Production facilities are  
non-polluting in compliance   
with the ISO 14001 standard.
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VI

Monitoring and protecting 
your low voltage network
Masterpact can be integrated in a general supervision system  
to optimise your electrical installation.

Micrologic control units 
All Masterpact are equipped with a Micrologic electronic control unit that offers a complete set 
of protections and state of the art measurements.
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VII

Ensuring safety at any time
All Masterpact circuit breakers are equipped with a Micrologic electronic control unit that offers all types of current and 
advanced protection, measurement and communication. Protection functions are separated from the measurement functions 
and are managed by an ASIC electronic component. This independence guarantees immunity from conducted or radiated 
disturbances and ensures the highest degree of reliability.

Maximising continuity of service
Because a LV power supply interruption is unacceptable especially in critical power applications, an automatic system is 
required for LV transfer switching. For your peace of mind, Masterpact enables automatic control and management of power 
sources in your low voltage distribution network guaranteeing the hi-reliability of your installation.

Optimising the management of your electrical installation 
When equipped with a Micrologic type E, P or H, Masterpact can be integrated in a general supervision system to optimise 
installation operation and maintenance. Alarms may be programmed for remote indications. Used with PowerLogic ION 
Enterprise software, you can exploit the electrical data (current, voltage, frequency, power, and power quality) to optimise 
continuity of service and energy management:
> reduce energy and operations costs
> improve power quality, reliability and uptime
> optimise equipment use.

Measurement functions are controlled 
by an additional microprocessor.

An ASIC (Application-Specific 
Integrated Circuit) is common 
to all trip units, which boosts 
immunity to conducted 
or radiated interference 
and increases reliability.

ASIC

Protection functions are electronically 
managed independently of measurement 
functions.

EGX300 gateway-server or iRIO RTU
The EGX300 web-enabled gateway-server or the iRIO 
RTU (remote terminal unit) can both be used as Ethernet 
coupler for the PowerLogic System devices and for any other 
communicating devices operating under Modbus RS485 
protocol. Data is viewable via a standard web browser.

PowerLogic ION Enterprise
PowerLogic ION Enterprise software is a complete power 
management solution for your facility or plant operations.  
It can be connected to Masterpact through Ethernet/Modbus 
protocol.
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VIII

Keep your Masterpact NT/NW  
features year after year by  
performing requested 
maintenance

The Maintenance Guide is available on 
Internet (www.schneider-electric.com) and 
provides detailed information on : 
> the types of maintenance required, depending 
on the criticality of the protected circuit
> the risks involved if the component ceases to 
operate correctly
> what is understood by the terms normal, 
improved and severe environment and 
operating conditions
> the periodic preventive maintenance 
operations that should be carried out under 
normal environment and operating conditions 
as well as the level of competence required for 
the operations
> the environment and operating conditions that 
accelerate device ageing.

To maintain Masterpact’s operating and safety characteristics from 
the beginning to the end of its service life, Schneider Electric requests 
that systematic checks and periodic maintenance be carried out by 
qualified personnel, as indicated in the “Masterpact Maintenance 
Guide”. 

The Maintenance Guide defines 3 types of 
maintenance :
> the corrective maintenance repairs a system 
in view of fulfilling a required function
> the preventive maintenance consists in 
carrying out, at predetermined intervals, checks 
intended to reduce the probability of a failure or 
deterioration in the operation of a system 
> the predictive maintenance, based on the 
recording and analysis of system parameters, is 
the means to detect drift from the initial state 
and significant trends. Using predictive 
maintenance makes possible to anticipate on 
the corrective action required to ensure 
equipment safety and continuity of service, and 
plan the action for the most convenient time.
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2

Presentation

This overview describes all the functions offered by 
Masterpact NT and NW devices. The two product 
families have identical functions implemented using the 
same or different components depending on the case.

Circuit breakers and switch-disconnectors page A-2
 b Ratings:
 v Masterpact NT 630 to 1600 A
 v Masterpact NW 800 to 6300 A.
 b Circuit breakers type N1, H1, H2, H3, L1.
 b Switch-disconnectors type NA, HA, HF.
 b 3 or 4 poles.
 b Fixed or drawout versions.
 b Option with neutral on the right.
 b Protection derating.P

B
10

07
62

-6
0A

.e
ps

Micrologic control units page A-8
Ammeter A and Energy E
2.0 basic protection
5.0 selective protection
6.0 selective + earth-fault protection
7.0 (1) selective + earth-leakage protection
Power meter P
5.0 selective protection
6.0 selective + earth-fault protection
7.0 selective + earth-leakage protection
Harmonic meter H
5.0 selective protection
6.0 selective + earth-fault protection
7.0 selective + earth-leakage protection

 b External sensor for earth-fault protection.
 b Rectangular sensor for earth-leakage protection.
 b Setting options (long-time rating plug):
 v low setting 0.4 to 0.8 x Ir
 v high setting 0.8 to 1 x Ir
 v without long-time protection.
 b External power-supply module.
 b Battery module.

(1) Only for ammeter A.

D
B

10
11

23
.e

ps

D
B

10
11

24
.e

ps

Micrologic 5.0 E

40

100%

%

short time

long time
alarm

menu

D
B

12
74

07
.e

ps

Power Meter page A-20

P
B

10
63

63
A

35
.e

ps

P
B

10
33

60
.e

ps Masterpact equipped with Micrologic 2 / 5 / 6 trip units offer type A (ammeter) or E 
(energy) metering functions as well as communication. Using Micrologic sensors 
and intelligence, Masterpact provides access to measurements of all the main 
electrical parameters on the built-in screen, on a dedicated FDM display unit or via 
the communication system.

Operating assistance page A-22
Integration of measurement functions provides operators with operating assistance 
functions including alarms tripped by user-selected measurement values, time-
stamped event tables and histories, and maintenance indicators.

Switchboard display unit page A-23
The main measurements can be read on the built-in screen of Micrologic 2 / 5 / 6 / 7 
trip units. They can also be displayed on the FDM switchboard display unit along with 
pop-up windows signalling the main alarms.

Portable data acquisition  page A-28

D
B

12
45

83
.e

ps  b Masterpact and GetnSet.

Communication page A-30
 b COM option in Masterpact.
 b Masterpact in a communication network.

General overview
Detailed contents

2.2
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 3

P
B

10
43

47
A

55
.e

ps Connections page A-37
 b Rear connection (horizontal or vertical).
 b Front connection.
 b Mixed connections.
 b Optional accessories:
 v bare-cable connectors and connector shields
 v terminal shields
 v vertical-connection adapters
 v cable-lug adapters
 v interphase barriers
 v spreaders
 v disconnectable front-connection adapter
 v safety shutters, shutter locking blocks, shutter 

position indication and locking.

D
B

10
11

56
.e

ps

D
B

10
11

47
.e

ps

D
B

10
11

49
.e

ps

D
B

10
11

50
.e

ps

Locking page A-41

P
B

10
43

48
A

55
.e

ps  b Pushbutton locking by padlockable transparent 
cover.

 b OFF-position locking by padlock or keylock.
 b Chassis locking in disconnected position by keylock.
 b Chassis locking in connected, disconnected  

and test positions.
 b Door interlock (inhibits door opening with breaker  

in connected position).
 b Racking interlock (inhibits racking with door open).
 b Racking interlock between crank and OFF 

pushbutton.
 b Automatic spring discharge before breaker removal.
 b Mismatch protection.

D
B

10
11

09
.e

ps
D

B
10

11
10

.e
ps

Indication contacts page A-43

P
B

10
43

53
A

55
.e

ps  b Standard or low-level contacts:
 v ON/OFF indication (OF)
 v “fault trip” indication (SDE)
 v carriage switches for connected 

(CE) disconnected (CD) and test 
(CT) positions.

 b Programmable contacts:
 v 2 contacts (M2C)
 v 6 contacts (M6C).

D
B

10
11

11
.e

ps

D
B

10
11

12
.e

ps

M2C contact. OF contact.

Remote operation page A-45

P
B

10
43

49
A

55
.e

ps  b Remote ON/OFF:
 v gear motor
 v XF closing or MX opening voltage releases
 v PF ready-to-close contact

options: 
- RAR automatic or RES electrical remote reset
- BPFE electrical closing pushbutton. 

 b Remote tripping function:
 v MN voltage release

- standard
- adjustable or non-adjustable delay

 v or second MX voltage release.

D
B

10
11

13
.e

ps

Gear motor.

D
b1

01
11

4.
ep

s

MX, XF and MN voltage 
releases.

Accessories page A-49
 b Auxiliary terminal shield.
 b Operation counter.
 b Escutcheon.
 b Transparent cover for escutcheon.
 b Escutcheon blanking plate.

D
B

10
11

15
.e

ps
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Ecodial software is dedicated to LV electrical installation 
calculation in accordance with the IEC60364 
international standard or national standards.

This 4th generation, "Ecodial Advance Calculation 4", 
offers a new ergonomic and new features:

 p  operating mode that allows easy calculation in case 
of installation with different type of sources  
(parallel transformers, back-up generators…)

 p  discrimination analysis associating curves checking 
and discrimination tables

 p  direct access to protection settings including residual 
current protections

 p  easy selection of alternate solutions or manual 
selection of a product.

Ecodial

TOOLS
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A-1

Masterpact NT and NW Functions and characteristics

Presentation 2

Circuit breakers and switch-disconnectors  
NT06 to NT16 and NW08 to NW63 A-2

Circuit breakers and switch-disconnectors characteristics  
NT06 to NT16 A-4
NW08 to NW63 A-6

Micrologic control units  
Overview of functions A-8
Micrologic A “ammeter” A-10
Micrologic E “energy” A-12
Micrologic P “power” A-14
Micrologic H “harmonics” A-18

Power Meter functions 
Micrologic A/E/P/H control unit with COM option (BCM ULP) A-20

Operating-assistance functions 
Micrologic A/E/P/H control unit with COM option (BCM ULP) A-22

Switchboard-display functions 
Micrologic A/E/P/H control unit with COM option (BCM ULP) A-23

Micrologic control units  
Accessories and test equipment A-25

Portable data acquisition 
Masterpact and GetnSet A-28

Communication  
COM option in Masterpact A-30
Overview of functions A-31

Masterpact communication  
Networks and sofware A-32
RSU and RCU utilities     A-34
Supervision software A-35
Communication wiring system A-36

Connections  
Overview of solutions A-37
Accessories A-38

Locking  
On the device A-41
On the chassis A-42

Indication contacts  A-43

Remote operation  
Remote ON / OFF A-45
Remote tripping A-48

Accessories  A-49

Source-changeover systems 
Presentation A-50
Mechanical interlocking  A-51
Electrical interlocking A-53
Standard configuration A-54
Associated automatic controllers A-55

Masterpact NW with corrosion protection 800-4000 A A-56

Earthing switch Masterpact A-58

Installation recommendations B-1
Dimensions and connection C-1
Electrical diagrams D-1
Additional characteristics E-1
Catalogue numbers and order form F-1
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A-2

Functions  
and characteristics

Circuit breakers  
and switch-disconnectors 
NT06 to NT16 and NW08 to NW63

NT and NW selection criteria  
Masterpact NT Masterpact NW
Standard applications Standard applications Special applications
NT06, NT08, NT10, NT12, NT16 NT06, NT08, NT10 NW08...NW16 NW08...NW40 NW H10 NW H2 with 

corrosion 
protection

NW10...NW40 NW earthing 
switchH1 H2 L1 N1 H1 H2 H3 L1 N DC H DC

Type of application Standard applications 
with low short-circuit 
currents

Applications with 
medium-level 
short-circuit currents

Limiting circuit breaker 
for protection of 
cable-type feeders or 
upgraded transformer 
ratings

Standard applications 
with low short-circuit 
currents

Circuit breaker for 
industrial sites with 
high short-circuit 
currents

High-performance 
circuit breaker for 
heavy industry 
with high 
short-circuit 
currents

Incoming device 
with very high 
performance for 
critical  
applications

Limiting circuit 
breaker for 
protection of 
cable-type feeders 
or upgraded 
transformer 
ratings

1000 V systems, 
e.g. mines and 
wind power

Environments with 
high sulphur 
contents

DC system DC system Installation 
earthing

Icu/Ics at 440 V 42 kA 50 kA 130 kA 42 kA 65 kA 100 kA 150 kA 150 kA - 100 kA - - -
Icu/Ics at 1000 V - - - - - - - - 50 kA - - - -
Icu/Ics at 500 V DC L/R < 15 ms - - - - - - - - - - 35 kA 85 kA -

Position of neutral Left Left Left Left Left or right Left or right Left Left Left Left - - -
Fixed F F F F F F - - - - F F -
Drawout D D D D D D D D D D D D D
Switch-disconnector version Yes No No Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Front connection Yes Yes Yes Yes Yes up to 3200 A Yes up to 3200 A Yes up to 3200 A Yes up to 3200 A No Yes up to 3200 A No No Yes up to 3200 A
Rear connection Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Type of Micrologic control unit A, E, P, H A, E, P, H A, E, P, H A, E, P, H A, E, P, H A, E, P, H A, E, P, H A, E, P, H A, E, consult us  

for P and H
A, E, P, H DC Micrologic DC Micrologic -

Masterpact NT06 to NT16 installation characteristics
Circuit breaker NT06, NT08, NT10 NT12, NT16
Type H1 H2 L1 H1 H2
Connection

Drawout FC b b b b b

RC b b b b b

Fixed FC b b b b b

RC b b b b b

Dimensions (mm) H x W x D
Drawout 3P 322 x 288 x 277

4P 322 x 358 x 277
Fixed 3P 301 x 276 x 196

4P 301 x 346 x 196
Weight (kg) (approximate)

Drawout 3P/4P 30/39
Fixed 3P/4P 14/18

Masterpact NW08 to NW63 installation characteristics
Circuit breaker NW08, NW10, NW12, NW16 NW20 NW25, NW32, NW40 NW40b, NW50,NW63
Type N1 H1 H2 L1 H10 H1 H2 H3 L1 H10 H1 H2 H3 H10 H1 H2
Connection

Drawout FC b b b b - b b b b - b (1) b (1) b (1) - - -
RC b b b b b b b b b b b b b b b b 

Fixed FC b b b - - b b - - - b (1) b (1) - - - -
RC b b b - - b b - - - b b - - b b 

Dimensions (mm) H x W x D
Drawout 3P 439 x 441 x 395 479 x 786 x 395

4P 439 x 556 x 395 479 x 1016 x 395
Fixed 3P 352 x 422 x 297 352 x 767 x 297

4P 352 x 537 x 297 352 x 997 x 297
Weight (kg) (approximate)

Drawout 3P/4P 90/120 225/300
Fixed 3P/4P 50/65 120/160

(1) Except 4000.
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 A-3

NT and NW selection criteria  
Masterpact NT Masterpact NW
Standard applications Standard applications Special applications
NT06, NT08, NT10, NT12, NT16 NT06, NT08, NT10 NW08...NW16 NW08...NW40 NW H10 NW H2 with 

corrosion 
protection

NW10...NW40 NW earthing 
switchH1 H2 L1 N1 H1 H2 H3 L1 N DC H DC

Type of application Standard applications 
with low short-circuit 
currents

Applications with 
medium-level 
short-circuit currents

Limiting circuit breaker 
for protection of 
cable-type feeders or 
upgraded transformer 
ratings

Standard applications 
with low short-circuit 
currents

Circuit breaker for 
industrial sites with 
high short-circuit 
currents

High-performance 
circuit breaker for 
heavy industry 
with high 
short-circuit 
currents

Incoming device 
with very high 
performance for 
critical  
applications

Limiting circuit 
breaker for 
protection of 
cable-type feeders 
or upgraded 
transformer 
ratings

1000 V systems, 
e.g. mines and 
wind power

Environments with 
high sulphur 
contents

DC system DC system Installation 
earthing

Icu/Ics at 440 V 42 kA 50 kA 130 kA 42 kA 65 kA 100 kA 150 kA 150 kA - 100 kA - - -
Icu/Ics at 1000 V - - - - - - - - 50 kA - - - -
Icu/Ics at 500 V DC L/R < 15 ms - - - - - - - - - - 35 kA 85 kA -

Position of neutral Left Left Left Left Left or right Left or right Left Left Left Left - - -
Fixed F F F F F F - - - - F F -
Drawout D D D D D D D D D D D D D
Switch-disconnector version Yes No No Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Front connection Yes Yes Yes Yes Yes up to 3200 A Yes up to 3200 A Yes up to 3200 A Yes up to 3200 A No Yes up to 3200 A No No Yes up to 3200 A
Rear connection Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Type of Micrologic control unit A, E, P, H A, E, P, H A, E, P, H A, E, P, H A, E, P, H A, E, P, H A, E, P, H A, E, P, H A, E, consult us  

for P and H
A, E, P, H DC Micrologic DC Micrologic -

Masterpact NT06 to NT16 installation characteristics
Circuit breaker NT06, NT08, NT10 NT12, NT16
Type H1 H2 L1 H1 H2
Connection

Drawout FC b b b b b

RC b b b b b

Fixed FC b b b b b

RC b b b b b

Dimensions (mm) H x W x D
Drawout 3P 322 x 288 x 277

4P 322 x 358 x 277
Fixed 3P 301 x 276 x 196

4P 301 x 346 x 196
Weight (kg) (approximate)

Drawout 3P/4P 30/39
Fixed 3P/4P 14/18

Masterpact NW08 to NW63 installation characteristics
Circuit breaker NW08, NW10, NW12, NW16 NW20 NW25, NW32, NW40 NW40b, NW50,NW63
Type N1 H1 H2 L1 H10 H1 H2 H3 L1 H10 H1 H2 H3 H10 H1 H2
Connection

Drawout FC b b b b - b b b b - b (1) b (1) b (1) - - -
RC b b b b b b b b b b b b b b b b 

Fixed FC b b b - - b b - - - b (1) b (1) - - - -
RC b b b - - b b - - - b b - - b b 

Dimensions (mm) H x W x D
Drawout 3P 439 x 441 x 395 479 x 786 x 395

4P 439 x 556 x 395 479 x 1016 x 395
Fixed 3P 352 x 422 x 297 352 x 767 x 297

4P 352 x 537 x 297 352 x 997 x 297
Weight (kg) (approximate)

Drawout 3P/4P 90/120 225/300
Fixed 3P/4P 50/65 120/160

(1) Except 4000.
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A-4

Functions  
and characteristics

P
B

10
63

65
A

49
.e

ps Common characteristics Sensor selection
Sensor rating (A) 250 (1) 400 630 800 1000 1250 1600
Ir threshold setting (A) 100 to 250 160 to 400 250 to 630 320 to 800 400 to 1000 500 to 1250 640 to 1600
(1) For circuit breaker NT02, please consult us.

Number of poles 3/4
Rated insulation voltage (V) Ui 1000
Impulse withstand voltage (kV) Uimp 12
Rated operational voltage (V AC 50/60 Hz) Ue 690
Suitability for isolation IEC 60947-2 
Degree of pollution IEC 60664-1 3

Basic sweatchgear NT06 NT08 NT10 NT12 NT16
Circuit-breaker as per IEC 60947-2

Rated current (A) In at 40 °C/50 °C (1) 630 800 1000 1250 1600
Rating of 4th pole (A) 630 800 1000 1250 1600
Sensor ratings (A) 400 to 630 400 to 800 400 to 1000 630 to 1250 800 to 1600
Type of circuit breaker H1 H2 L1 (2) H1 H2 

Ultimate breaking capacity (kA rms) Icu 220/415 V 42 50 150 42 50
V AC 50/60 Hz 440 V 42 50 130 42 50

525 V 42 42 100 42 42
690 V 42 42 25 42 42

Rated service breaking capacity (kA rms) Ics % Icu 100 % 100 %
Utilisation category B B A B B
Rated short-time withstand current (kA rms)
V AC 50/60 Hz

Icw 0.5 s 42 42 (6) 10 42 42 (6)

1 s 42 42 (6) - 42 42 (6)

3 s 24 20 - 24 20
Integrated instantaneous protection (kA peak ±10 %)  - 90 10 x In (3) - 90
Rated making capacity (kA peak) Icm 220/415 V 88 105 330 88 105
V AC 50/60 Hz 440 V 88 105 286 88 105

525 V 88 88 220 88 88
690 V 88 88 52 88 88

Break time (ms) between tripping order and arc extinction 25 25 9 25 25
Closing time (ms) < 50 < 50
Circuit breaker as per NEMA AB1

Breaking capacity (kA)
V AC 50/60 Hz

240 V 42 50 150 42 50
480 V 42 50 100 42 50
600 V 42 42 25 42 42

(1) 50 °C: rear vertical connected. Refer to temperature 
derating tables for other connection types.
(2) See the current-limiting curves in the “additional 
characteristics” section.
(3) SELLIM system.
(4) Available for 480 V NEMA.
(5) Suitable for motor control (direct-on-line starting).
(6) Icw 42 kA/1 s available from july 2013, 36 kA/1 s  
before july - please contact us to confirm the date.

Switch-disconnector as per IEC 60947-3 and Annex A
Type of switch-disconnector HA HA

Rated making capacity (kA peak) Icm 220 V 75 75
AC23A/AC3 category V AC 50/60 Hz 440 V 75 75

525/690 V 75 75
Rated short-time withstand current (kA rms) Icw 0.5 s 36 36
AC23A/AC3 category V AC 50/60 Hz 1 s 36 36

3 s 20 20
Ultimate breaking capacity Icu (kA rms) with an external protection relay 
Maximum time delay: 350 ms

690 V 36 36

Mechanical and electrical durability as per IEC 60947-2/3 at In/Ie
Service life Mechanical without maintenance 12.5
C/O cycles x 1000
Type of circuit breaker H1 H2 L1 H1 H2 L1 H1 H2 L1 H1 H2 H1 H2
Rated current In (A) 630 800 1000 1250

C/O cycles x 1000 Electrical without maintenance 440 V (4) 6 6 3 6 6 3 6 6 3 6 6 6 6
IEC 60947-2 690 V 3 3 2 3 3 2 3 3 2 3 3 3 3
Type of circuit breaker or switch-disconnector H1/H2/HA
Rated operationnal current Ie (A) AC23A 630 800 1000 1250 1600

C/O cycles x 1000 Electrical without maintenance 440 V (4) 6 6 6 6 3
IEC 60947-3 690V 3 3 3 3 1
Type of circuit breaker or switch-disconnector H1/H2/HA
Rated operationnal current Ie (A) AC3 (5) 500 630 800 1000 1000

Motor power 380/415 V (kW) y 250 250 to 335 335 to 450 450 to 560 450 to 560
440 V (kW) y 300 300 to 400 400 to 500 500 to 630 500 to 630

C/O cycles x 1000 Electrical without maintenance 440 V (4) 6
IEC 60947-3 Annex M/IEC 60947-4-1 690 V -

Circuit breakers  
and switch-disconnectors 
characteristics
NT06 to NT16
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 A-5

P
B

10
63

65
A

49
.e

ps Common characteristics Sensor selection
Sensor rating (A) 250 (1) 400 630 800 1000 1250 1600
Ir threshold setting (A) 100 to 250 160 to 400 250 to 630 320 to 800 400 to 1000 500 to 1250 640 to 1600
(1) For circuit breaker NT02, please consult us.

Number of poles 3/4
Rated insulation voltage (V) Ui 1000
Impulse withstand voltage (kV) Uimp 12
Rated operational voltage (V AC 50/60 Hz) Ue 690
Suitability for isolation IEC 60947-2 
Degree of pollution IEC 60664-1 3

Basic sweatchgear NT06 NT08 NT10 NT12 NT16
Circuit-breaker as per IEC 60947-2

Rated current (A) In at 40 °C/50 °C (1) 630 800 1000 1250 1600
Rating of 4th pole (A) 630 800 1000 1250 1600
Sensor ratings (A) 400 to 630 400 to 800 400 to 1000 630 to 1250 800 to 1600
Type of circuit breaker H1 H2 L1 (2) H1 H2 

Ultimate breaking capacity (kA rms) Icu 220/415 V 42 50 150 42 50
V AC 50/60 Hz 440 V 42 50 130 42 50

525 V 42 42 100 42 42
690 V 42 42 25 42 42

Rated service breaking capacity (kA rms) Ics % Icu 100 % 100 %
Utilisation category B B A B B
Rated short-time withstand current (kA rms)
V AC 50/60 Hz

Icw 0.5 s 42 42 (6) 10 42 42 (6)

1 s 42 42 (6) - 42 42 (6)

3 s 24 20 - 24 20
Integrated instantaneous protection (kA peak ±10 %)  - 90 10 x In (3) - 90
Rated making capacity (kA peak) Icm 220/415 V 88 105 330 88 105
V AC 50/60 Hz 440 V 88 105 286 88 105

525 V 88 88 220 88 88
690 V 88 88 52 88 88

Break time (ms) between tripping order and arc extinction 25 25 9 25 25
Closing time (ms) < 50 < 50
Circuit breaker as per NEMA AB1

Breaking capacity (kA)
V AC 50/60 Hz

240 V 42 50 150 42 50
480 V 42 50 100 42 50
600 V 42 42 25 42 42

(1) 50 °C: rear vertical connected. Refer to temperature 
derating tables for other connection types.
(2) See the current-limiting curves in the “additional 
characteristics” section.
(3) SELLIM system.
(4) Available for 480 V NEMA.
(5) Suitable for motor control (direct-on-line starting).
(6) Icw 42 kA/1 s available from july 2013, 36 kA/1 s  
before july - please contact us to confirm the date.

Switch-disconnector as per IEC 60947-3 and Annex A
Type of switch-disconnector HA HA

Rated making capacity (kA peak) Icm 220 V 75 75
AC23A/AC3 category V AC 50/60 Hz 440 V 75 75

525/690 V 75 75
Rated short-time withstand current (kA rms) Icw 0.5 s 36 36
AC23A/AC3 category V AC 50/60 Hz 1 s 36 36

3 s 20 20
Ultimate breaking capacity Icu (kA rms) with an external protection relay 
Maximum time delay: 350 ms

690 V 36 36

Mechanical and electrical durability as per IEC 60947-2/3 at In/Ie
Service life Mechanical without maintenance 12.5
C/O cycles x 1000
Type of circuit breaker H1 H2 L1 H1 H2 L1 H1 H2 L1 H1 H2 H1 H2
Rated current In (A) 630 800 1000 1250

C/O cycles x 1000 Electrical without maintenance 440 V (4) 6 6 3 6 6 3 6 6 3 6 6 6 6
IEC 60947-2 690 V 3 3 2 3 3 2 3 3 2 3 3 3 3
Type of circuit breaker or switch-disconnector H1/H2/HA
Rated operationnal current Ie (A) AC23A 630 800 1000 1250 1600

C/O cycles x 1000 Electrical without maintenance 440 V (4) 6 6 6 6 3
IEC 60947-3 690V 3 3 3 3 1
Type of circuit breaker or switch-disconnector H1/H2/HA
Rated operationnal current Ie (A) AC3 (5) 500 630 800 1000 1000

Motor power 380/415 V (kW) y 250 250 to 335 335 to 450 450 to 560 450 to 560
440 V (kW) y 300 300 to 400 400 to 500 500 to 630 500 to 630

C/O cycles x 1000 Electrical without maintenance 440 V (4) 6
IEC 60947-3 Annex M/IEC 60947-4-1 690 V -
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A-6

Functions  
and characteristics

Circuit breakers  
and switch-disconnectors 
characteristics
NW08 to NW63

Common characteristics Sensor selection
Number of poles 3/4 Sensor rating (A) 250 (1) 400 630 800 1000 1250 1600 2000 2500 3200 4000 5000 6300
Rated insulation voltage (V) Ui 1000 1250 for H10, HA10 Ir threshold setting(A) 100 160 250 320 400 500 630 800 1000 1250 1600 2000 2500
Impulse withstand voltage (kV) Uimp 12 12 to 250 to 400 to 630 to 800 to 1000 to 1250 to 1600 to 2000 to 2500 to 3200 to 4000 to 5000 to 6300
Rated operational voltage (V AC 50/60 Hz) Ue 690 1150 for H10, HA10 (1) For circuit breaker NW02, please consult us.
Suitability for isolation IEC 60947-2 
Degree of pollution IEC 60664-1 4 (1000 V) / 3 (1250 V)
Basic circuit-breaker NW08 NW10 NW12 NW16 NW20 NW25 NW32 NW40 NW40b NW50 NW63
Circuit-breaker as per IEC 60947-2

Rated current (A) at 40 °C / 50 °C (1) 800 1000 1250 1600 2000 2500 3200 4000 4000 5000 6300
Rating of 4th pole (A) 800 1000 1250 1600 2000 2500 3200 4000 4000 5000 6300
Sensor ratings (A) 400

to 800
400
to 1000

630
to 1250

800 to 1600 1000 to 2000 1250
to 2500

1600
to 3200

2000 to 4000 2000
to 4000

2500
to 5000

3200
to 6300

Type of circuit breaker N1 H1 H2 L1 (2) H10 N1 H1 H2 H3 L1 (2) H10 H1 H2 H3 H10 H1 H2
Ultimate breaking capacity (kA rms)
V AC 50/60 Hz

Icu 220/415/440 V 42 65 100 150 - 42 65 100 150 150 - 65 100 150 - 100 150
525 V 42 65 85 130 - 42 65 85 130 130 - 65 85 130 - 100 130
690 V 42 65 85 100 - 42 65 85 100 100 - 65 85 100 - 100 100
1150 V - - - - 50 - - - - - 50 - -  - 50 - -

Rated service breaking capacity (kA rms) Ics % Icu 100 % 100 % 100 % 100 %
Utilisation category B B B B
Rated short-time withstand current (kA rms)
V AC 50/60 Hz

Icw 1 s 42 65 85 30 50 42 65 85 65 30 50 65 85 65 50 100 100
3 s 22 36 50 30 50 22 36 75 65 30 50 65 75 65 50 100 100

Integrated instantaneous protection (kA peak ±10 %) - - 190 80 - - - 190 150 80 - - 190 150 - - 270
Rated making capacity (kA peak)
V AC 50/60 Hz

Icm 220/415/440 V 88 143 220 330 - 88 143 220 330 330 - 143 220 330 - 220 330
525 V 88 143 187 286 - 88 143 187 286 286 - 143 187 286 - 220 286
690 V 88 143 187 220 - 88 143 187 220 220 - 143 187 220 - 220 220
1150 V - - - - 105 - - - - - 105 - - - 105 - -

Break time (ms) between tripping order and arc extinction 25 25 25 10 25 25 25 25 25 10 25 25 25 25 25 25 25
Closing time (ms) < 70 < 70 < 70 < 70 < 80
Circuit-breaker as per NEMA AB1

Breaking capacity (kA)
V AC 50/60 Hz

240/480 V 42 65 100 150 - 42 65 100 150 150  - 65 100 150 - 100 150
600 V 42 65 85 100 - 42 65 85 100 100  - 65 85 100 - 100 100

Unprotected circuit-breaker
Tripping by shunt trip as per IEC 60947-2
Type of circuit breaker HA HF (3) HA HF (3) HA HF (3) HA

Ultimate breaking capacity (kA rms) V AC 50/60 Hz Icu 220...690 V 50 85 50 85 55 85 85
Rated service breaking capacity (kA rms) Ics % Icu 100 % 100 % 100 % 100 %
Rated short-time withstand current (kA rms) Icw 1 s 50 85 50 85 55 85 85

3 s 36 50 36 75 55 75 85
Overload and short-circuit protection 
External protection relay: short-circuit protection, maximum delay: 350 ms (4)

- - - - - - -

Rated making capacity (kA peak) V AC 50/60 Hz Icm 220...690 V 105 187 105 187 121 187 187

(1) 50 °C: rear vertical connected. Refer to temperature  
derating tables for other connection types.
(2) See the current-limiting curves in the “additional  
characteristics” section.
(3) Equipped with a trip unit with a making current  
of 90 kA peak.
(4) External protection must comply with permissible thermal 
constraints of the circuit breaker (please consult us). 
No fault-trip indication by the SDE or the reset button.
(5) Available for 480 V NEMA.
(6) Suitable for motor control (direct-on-line starting).

Switch-disconnector as per IEC 60947-3 and Annex A NW08/NW10/NW12/NW16 NW20 NW25/NW32/NW40 NW40b/NW50/NW63
Type of switch-disconnector NA HA HF HA10 HA HF HA10 HA HF HA10 HA

Rated making capacity (kA peak)
AC23A/AC3 category V AC 50/60 Hz 

Icm 220...690 V 88 105 187 - 105 187 - 121 187 - 187
1150 V - - - 105 - - 105 - - 105 -

Rated short-time withstand current (kA rms)
AC23A/AC3 category V AC 50/60 Hz 

Icw 1 s 42 50 85 50 50 85 50 55 85 50 85
3 s - 36 50 50 36 75 50 55 75 50 85

Earthing switch
Latching capacity (kA peak) 135
Rating short time withstand (kA rms) Icw 1 s 60 Hz

3 s 50 Hz

Mechanical and electrical durability as per IEC 60947-2/3 at In/Ie
Service life Mechanical with maintenance 25 20 10
C/O cycles x 1000 without maintenance 12.5 10 5
Type of circuit breaker N1/H1/H2 L1 H10 N1/H1/H2 H3 L1 H10 H1/H2 H3 H10 H1 H2
Rated current In (A) 800/1000/1250/1600 2000 2500/3200/4000 4000b/5000/6300

C/O cycles x 1000 Electrical without maintenance 440 V (5) 10 3 - 8 2 3 - 5 1.25 - 1.5 1.5
IE C 60947-2 690 V 10 3 - 6 2 3 - 2.5 1.25 - 1.5 1.5

1150 V - - 0.5 - - - 0.5 - - 0.5 - -
Type of circuit breaker or switch-disconnector H1/H2/NA/HA/HF H1/H2/H3/HA/HF H1/H2/H3/HA/HF H1/H2/HA
Rated operational current Ie (A) AC23A 800/1000/1250/1600 2000 2500/3200/4000 4000b/5000/6300

C/O cycles x 1000 Electrical without maintenance 440 V (5) 10 8 5 1.5
IEC 60947-3 690 V 10 6 2.5 1.5
Type of circuit breaker or switch-disconnector H1/H2/NA/HA/HF H1/H2/H3/HA/HF
Rated operational current Ie (A) AC3 (6) 800 1000 1250 1600 2000

Motor power 380/415 V (kW) 335 to 450 450 to 560 560 to 670 670 to 900 900 to 1150
440 V (5) (kW) 400 to 500 500 to 630 500 to 800 800 to 1000 1000 to 1300
690 V (kW) y 800 800 to 1000 1000 to 1250 1250 to 1600 1600 to 2000

C/O cycles x 1000 Electrical without maintenance 440/690 V (5) 6
IEC 60947-3 Annex M/IEC 60947-4-1

P
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Common characteristics Sensor selection
Number of poles 3/4 Sensor rating (A) 250 (1) 400 630 800 1000 1250 1600 2000 2500 3200 4000 5000 6300
Rated insulation voltage (V) Ui 1000 1250 for H10, HA10 Ir threshold setting(A) 100 160 250 320 400 500 630 800 1000 1250 1600 2000 2500
Impulse withstand voltage (kV) Uimp 12 12 to 250 to 400 to 630 to 800 to 1000 to 1250 to 1600 to 2000 to 2500 to 3200 to 4000 to 5000 to 6300
Rated operational voltage (V AC 50/60 Hz) Ue 690 1150 for H10, HA10 (1) For circuit breaker NW02, please consult us.
Suitability for isolation IEC 60947-2 
Degree of pollution IEC 60664-1 4 (1000 V) / 3 (1250 V)
Basic circuit-breaker NW08 NW10 NW12 NW16 NW20 NW25 NW32 NW40 NW40b NW50 NW63
Circuit-breaker as per IEC 60947-2

Rated current (A) at 40 °C / 50 °C (1) 800 1000 1250 1600 2000 2500 3200 4000 4000 5000 6300
Rating of 4th pole (A) 800 1000 1250 1600 2000 2500 3200 4000 4000 5000 6300
Sensor ratings (A) 400

to 800
400
to 1000

630
to 1250

800 to 1600 1000 to 2000 1250
to 2500

1600
to 3200

2000 to 4000 2000
to 4000

2500
to 5000

3200
to 6300

Type of circuit breaker N1 H1 H2 L1 (2) H10 N1 H1 H2 H3 L1 (2) H10 H1 H2 H3 H10 H1 H2
Ultimate breaking capacity (kA rms)
V AC 50/60 Hz

Icu 220/415/440 V 42 65 100 150 - 42 65 100 150 150 - 65 100 150 - 100 150
525 V 42 65 85 130 - 42 65 85 130 130 - 65 85 130 - 100 130
690 V 42 65 85 100 - 42 65 85 100 100 - 65 85 100 - 100 100
1150 V - - - - 50 - - - - - 50 - -  - 50 - -

Rated service breaking capacity (kA rms) Ics % Icu 100 % 100 % 100 % 100 %
Utilisation category B B B B
Rated short-time withstand current (kA rms)
V AC 50/60 Hz

Icw 1 s 42 65 85 30 50 42 65 85 65 30 50 65 85 65 50 100 100
3 s 22 36 50 30 50 22 36 75 65 30 50 65 75 65 50 100 100

Integrated instantaneous protection (kA peak ±10 %) - - 190 80 - - - 190 150 80 - - 190 150 - - 270
Rated making capacity (kA peak)
V AC 50/60 Hz

Icm 220/415/440 V 88 143 220 330 - 88 143 220 330 330 - 143 220 330 - 220 330
525 V 88 143 187 286 - 88 143 187 286 286 - 143 187 286 - 220 286
690 V 88 143 187 220 - 88 143 187 220 220 - 143 187 220 - 220 220
1150 V - - - - 105 - - - - - 105 - - - 105 - -

Break time (ms) between tripping order and arc extinction 25 25 25 10 25 25 25 25 25 10 25 25 25 25 25 25 25
Closing time (ms) < 70 < 70 < 70 < 70 < 80
Circuit-breaker as per NEMA AB1

Breaking capacity (kA)
V AC 50/60 Hz

240/480 V 42 65 100 150 - 42 65 100 150 150  - 65 100 150 - 100 150
600 V 42 65 85 100 - 42 65 85 100 100  - 65 85 100 - 100 100

Unprotected circuit-breaker
Tripping by shunt trip as per IEC 60947-2
Type of circuit breaker HA HF (3) HA HF (3) HA HF (3) HA

Ultimate breaking capacity (kA rms) V AC 50/60 Hz Icu 220...690 V 50 85 50 85 55 85 85
Rated service breaking capacity (kA rms) Ics % Icu 100 % 100 % 100 % 100 %
Rated short-time withstand current (kA rms) Icw 1 s 50 85 50 85 55 85 85

3 s 36 50 36 75 55 75 85
Overload and short-circuit protection 
External protection relay: short-circuit protection, maximum delay: 350 ms (4)

- - - - - - -

Rated making capacity (kA peak) V AC 50/60 Hz Icm 220...690 V 105 187 105 187 121 187 187

(1) 50 °C: rear vertical connected. Refer to temperature  
derating tables for other connection types.
(2) See the current-limiting curves in the “additional  
characteristics” section.
(3) Equipped with a trip unit with a making current  
of 90 kA peak.
(4) External protection must comply with permissible thermal 
constraints of the circuit breaker (please consult us). 
No fault-trip indication by the SDE or the reset button.
(5) Available for 480 V NEMA.
(6) Suitable for motor control (direct-on-line starting).

Switch-disconnector as per IEC 60947-3 and Annex A NW08/NW10/NW12/NW16 NW20 NW25/NW32/NW40 NW40b/NW50/NW63
Type of switch-disconnector NA HA HF HA10 HA HF HA10 HA HF HA10 HA

Rated making capacity (kA peak)
AC23A/AC3 category V AC 50/60 Hz 

Icm 220...690 V 88 105 187 - 105 187 - 121 187 - 187
1150 V - - - 105 - - 105 - - 105 -

Rated short-time withstand current (kA rms)
AC23A/AC3 category V AC 50/60 Hz 

Icw 1 s 42 50 85 50 50 85 50 55 85 50 85
3 s - 36 50 50 36 75 50 55 75 50 85

Earthing switch
Latching capacity (kA peak) 135
Rating short time withstand (kA rms) Icw 1 s 60 Hz

3 s 50 Hz

Mechanical and electrical durability as per IEC 60947-2/3 at In/Ie
Service life Mechanical with maintenance 25 20 10
C/O cycles x 1000 without maintenance 12.5 10 5
Type of circuit breaker N1/H1/H2 L1 H10 N1/H1/H2 H3 L1 H10 H1/H2 H3 H10 H1 H2
Rated current In (A) 800/1000/1250/1600 2000 2500/3200/4000 4000b/5000/6300

C/O cycles x 1000 Electrical without maintenance 440 V (5) 10 3 - 8 2 3 - 5 1.25 - 1.5 1.5
IE C 60947-2 690 V 10 3 - 6 2 3 - 2.5 1.25 - 1.5 1.5

1150 V - - 0.5 - - - 0.5 - - 0.5 - -
Type of circuit breaker or switch-disconnector H1/H2/NA/HA/HF H1/H2/H3/HA/HF H1/H2/H3/HA/HF H1/H2/HA
Rated operational current Ie (A) AC23A 800/1000/1250/1600 2000 2500/3200/4000 4000b/5000/6300

C/O cycles x 1000 Electrical without maintenance 440 V (5) 10 8 5 1.5
IEC 60947-3 690 V 10 6 2.5 1.5
Type of circuit breaker or switch-disconnector H1/H2/NA/HA/HF H1/H2/H3/HA/HF
Rated operational current Ie (A) AC3 (6) 800 1000 1250 1600 2000

Motor power 380/415 V (kW) 335 to 450 450 to 560 560 to 670 670 to 900 900 to 1150
440 V (5) (kW) 400 to 500 500 to 630 500 to 800 800 to 1000 1000 to 1300
690 V (kW) y 800 800 to 1000 1000 to 1250 1250 to 1600 1600 to 2000

C/O cycles x 1000 Electrical without maintenance 440/690 V (5) 6
IEC 60947-3 Annex M/IEC 60947-4-1
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A-8

All Masterpact circuit breakers are equipped with a 
Micrologic control unit that can be changed on site.
Control units are designed to protect Power circuits 
and loads. Alarms may be programmed for remote 
indications.
Measurements of current, voltage, frequency, power 
and power quality optimise continuity of service and 
energy management.

Dependability
Integration of protection functions in an ASIC electronic component used in all 
Micrologic control units guarantees a high degree of reliability and immunity to 
conducted or radiated disturbances.
On Micrologic A, E, P and H control units, advanced functions are managed by  
an independent microprocessor.

Accessories
Certain functions require the addition of Micrologic control unit accessories, 
described on page A-25.
The rules governing the various possible combinations can be found in the 
documentation accessible via the Products and services menu of the  
www.schneider-electric.com web site.

Measurements and programmable protection
A: ammeter

 b I1, I2, I3, IN, Iearth-fault, Iearth-leakage and maximeter for these measurements
 b fault indications
 b settings in amperes and in seconds.

E: Energy P: A + power meter + programmable protection
 b incorporates all the rms 

measurements of 
Micrologic A, plus voltage, 
power factor, power and 
energy metering 
measurements

 b calculates the current 
demand value

 b "Quickview" function for 
the automatic cyclical 
display of the most useful 
values (as standard or by 
selection).

 b measurements of V, A, W, VAR, VA, Wh, VARh, VAh, Hz, Vpeak, Apeak, power factor and 
maximeters and minimeters

 b IDMTL long-time protection, minimum and maximum voltage and frequency, voltage 
and current imbalance, phase sequence, reverse power

 b load shedding and reconnection depending on power or current
 b measurements of interrupted currents, differentiated fault indications, 

maintenance indications, 
event histories and  
time-stamping, etc.

H: P + harmonics
 b power quality: fundamentals, distortion, amplitude and 

phase of harmonics up to the 31st order
 b waveform capture after fault, alarm or on request
 b enhanced alarm programming: thresholds and actions.

Micrologic name codes Current protection

X: type of protection
 b 2 for basic protection
 b 5 for selective protection
 b 6 for selective + earth-fault protection
 b 7 for selective + earth-leakage protection.

Y: control-unit generation
Identification of the control-unit generation.
“0” signifies the first generation.
Z: type of measurement

 b A for “ammeter”
 b E for “energy”
 b P for “power meter”
 b H for “harmonic meter”.

Micrologic 2: basic protection
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Micrologic 7: selective + earth-leakage protection
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Functions  
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Micrologic control units 
Overview of functions
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 A-9

All Masterpact circuit breakers are equipped with a 
Micrologic control unit that can be changed on site.
Control units are designed to protect Power circuits 
and loads. Alarms may be programmed for remote 
indications.
Measurements of current, voltage, frequency, power 
and power quality optimise continuity of service and 
energy management.

Dependability
Integration of protection functions in an ASIC electronic component used in all 
Micrologic control units guarantees a high degree of reliability and immunity to 
conducted or radiated disturbances.
On Micrologic A, E, P and H control units, advanced functions are managed by  
an independent microprocessor.

Accessories
Certain functions require the addition of Micrologic control unit accessories, 
described on page A-25.
The rules governing the various possible combinations can be found in the 
documentation accessible via the Products and services menu of the  
www.schneider-electric.com web site.

Measurements and programmable protection
A: ammeter

 b I1, I2, I3, IN, Iearth-fault, Iearth-leakage and maximeter for these measurements
 b fault indications
 b settings in amperes and in seconds.

E: Energy P: A + power meter + programmable protection
 b incorporates all the rms 

measurements of 
Micrologic A, plus voltage, 
power factor, power and 
energy metering 
measurements

 b calculates the current 
demand value

 b "Quickview" function for 
the automatic cyclical 
display of the most useful 
values (as standard or by 
selection).

 b measurements of V, A, W, VAR, VA, Wh, VARh, VAh, Hz, Vpeak, Apeak, power factor and 
maximeters and minimeters

 b IDMTL long-time protection, minimum and maximum voltage and frequency, voltage 
and current imbalance, phase sequence, reverse power

 b load shedding and reconnection depending on power or current
 b measurements of interrupted currents, differentiated fault indications, 

maintenance indications, 
event histories and  
time-stamping, etc.

H: P + harmonics
 b power quality: fundamentals, distortion, amplitude and 

phase of harmonics up to the 31st order
 b waveform capture after fault, alarm or on request
 b enhanced alarm programming: thresholds and actions.

Micrologic name codes Current protection

X: type of protection
 b 2 for basic protection
 b 5 for selective protection
 b 6 for selective + earth-fault protection
 b 7 for selective + earth-leakage protection.

Y: control-unit generation
Identification of the control-unit generation.
“0” signifies the first generation.
Z: type of measurement

 b A for “ammeter”
 b E for “energy”
 b P for “power meter”
 b H for “harmonic meter”.

Micrologic 2: basic protection
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Functions  
and characteristics

Micrologic control units
Micrologic A “ammeter”

Micrologic A control units protect power circuits.  
They also offer measurements, display, communication 
and current maximeters. Version 6 provides earth-fault 
protection, version 7 provides earth-leakage protection.

"Ammeter" measurements
Micrologic A control units measure the true (rms) value of currents.
They provide continuous current measurements from 0.2 to 1.2 In and are accurate 
to within 1.5 % (including the sensors).
A digital LCD screen continuously displays the most heavily loaded phase (Imax) or 
displays the I1, I2, I3, IN, Ig,I∆n, stored-current (maximeter) and setting values by 
successively pressing the navigation button.
The optional external power supply makes it possible to display currents < 20 % In.
Below 0.1 In, measurements are not significant. Between 0.1 and 0.2 In, accuracy 
changes linearly from 4 % to 1.5 %.

Communication option
In conjunction with the COM communication option, the control unit transmits the 
following:

 b settings
 b all “ammeter” measurements
 b tripping causes
 b maximeter readings.

Protection
Protection thresholds and delays are set using the adjustment dials.
Overload protection
True rms long-time protection.
Thermal memory: thermal image before and after tripping.
Setting accuracy may be enhanced by limiting the setting range using a different 
long-time rating plug.
Overload protection can be cancelled using a specific LT rating plug "Off".
Short-circuit protection
Short-time (rms) and instantaneous protection.
Selection of I2t type (ON or OFF) for short-time delay.
Earth-fault protection
Residual or source ground return earth fault protection.
Selection of I2t type (ON or OFF) for delay.
Residual earth-leakage protection (Vigi).
Operation without an external power supply. 
q Protected against nuisance tripping. 
k DC-component withstand class A up to 10 A.
Neutral protection
On three-pole circuit breakers, neutral protection is not possible.
On four-pole circuit breakers, neutral protection may be set using a three-position 
switch: neutral unprotected (4P 3d), neutral protection at 0.5 Ir (4P 3d + N/2), neutral 
protection at Ir (4P 4d).
Zone selective interlocking (ZSI)
A ZSI terminal block may be used to interconnect a number of control units to provide 
total discrimination for short-time and earth-fault protection, without a delay before 
tripping.

Overload alarm
A yellow alarm LED goes on when the current exceeds the long-time trip threshold.

Fault indications
LEDs indicate the type of fault:

 b overload (long-time protection Ir)
 b short-circuit (short-time Isd or instantaneous li protection)
 b earth fault or earth leakage (Ig or I∆n)
 b internal fault (Ap).

Battery power
The fault indication LEDs remain on until the test/reset button is pressed. Under 
normal operating conditions, the battery supplying the LEDs has a service life of 
approximately 10 years.

Test
A mini test kit or a portable test kit may be connected to the test connector on the 
front to check circuit-breaker operation. For Micrologic 6.0 A and 7.0 A control units, 
the operation of earth-fault or earth-leakage protection can be checked by pressing 
the test button located above the test connector.

D
B

40
14

63
.e

ps

1  long-time threshold and tripping delay
2  overload alarm (LED) at 1,125 Ir
3  short-time pick-up and tripping delay
4  instantaneous pick-up
5  earth-leakage or earth-fault pick-up and tripping delay
6  earth-leakage or earth-fault test button
7  long-time rating plug screw
8  test connector
9  lamp test, reset and battery test
10  indication of tripping cause
11  digital display
12  three-phase bargraph and ammeter
13  navigation buttons

Note: Micrologic A control units come with a transparent 
lead-seal cover as standard.
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Protection Micrologic 2.0 A
Long time
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ps

Current setting (A) 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 1
Tripping between 1.05 and 1.20 x Ir Other ranges or disable by changing long-time rating plug 
Time setting tr (s) 0.5 1 2 4 8 12 16 20 24
Time delay (s) Accuracy: 0 to -30 % 1.5 x Ir 12.5 25 50 100 200 300 400 500 600

Accuracy: 0 to -20 % 6 x Ir 0.7(1) 1 2 4 8 12 16 20 24
Accuracy: 0 to -20 % 7.2 x Ir 0.7(2) 0.69 1.38 2.7 5.5 8.3 11 13.8 16.6

Thermal memory 20 minutes before and after tripping
(1) 0 to -40 % - (2) 0 to -60 %
Instantaneous

Pick-up (A) Isd = Ir x … 1.5 2 2.5 3 4 5 6 8 10
Accuracy: ±10 %
Time delay Max resettable time: 20 ms

Max break time: 80 ms

Protection Micrologic 5.0 / 6.0 / 7.0 A
Long time Micrologic 5.0 / 6.0 / 7.0 A
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Current setting (A) Ir = In x … 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 1
Tripping between 1.05 and 1.20 x Ir Other ranges or disable by changing long-time rating plug 
Time setting tr (s) 0.5 1 2 4 8 12 16 20 24
Time delay (s) Accuracy: 0 to -30 % 1.5 x Ir 12.5 25 50 100 200 300 400 500 600

Accuracy: 0 to -20 % 6 x Ir 0.7(1) 1 2 4 8 12 16 20 24
Accuracy: 0 to -20 % 7.2 x Ir 0.7(2) 0.69 1.38 2.7 5.5 8.3 11 13.8 16.6

Thermal memory 20 minutes before and after tripping
(1) 0 to -40 % - (2) 0 to -60 %  
Short time

Pick-up (A) Isd = Ir x … 1.5 2 2.5 3 4 5 6 8 10
Accuracy: ±10 %
Time setting tsd (s) Settings I2t Off 0 0.1 0.2 0.3 0.4

I2t On - 0.1 0.2 0.3 0.4
Time delay (ms) at 10 x Ir tsd (max resettable time) 20 80 140 230 350
(I2t Off or I2t On) tsd (max break time) 80 140 200 320 500
Instantaneous

Pick-up (A) Ii = In x … 2 3 4 6 8 10 12 15 off
Accuracy: ±10 %
Time delay Max resettable time: 20 ms

Max break time: 50 ms

Earth fault Micrologic 6.0 A
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Pick-up (A) Ig = In x … A B C D E F G H J
Accuracy: ±10 % In y 400 A 0.3 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

400 A < In < 1250 A 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
In u 1250 A 500 640 720 800 880 960 1040 1120 1200

Time setting tg (s) Settings I2t Off 0 0.1 0.2 0.3 0.4
I2t On - 0.1 0.2 0.3 0.4

Time delay (ms) tg (max resettable time) 20 80 140 230 350
at In or 1200 A (I2t Off or I2t On) tg (max break time) 80 140 200 320 500
Residual earth leakage (Vigi) Micrologic 7.0 A
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Sensitivity (A) IDn 0.5 1 2 3 5 7 10 20 30
Accuracy: 0 to -20 % 
Time delay Dt (ms) Settings 60 140 230 350 800

Dt (max resettable time) 60 140 230 350 800
Dt (max break time) 140 200 320 500 1000

Ammeter Micrologic 2.0 / 5.0 / 6.0 / 7.0 A 
Type of measurements Range Accuracy

Instantaneous currents I1, I2, I3, IN 0.2 x In to 1.2 x In ±1.5 %
Ig (6.0 A) 0.2 x In to In ±10 %
IDn (7.0 A) 0 to 30 A ±1.5 %

Current maximeters of I1, I2, I3, IN 0.2 x In to 1.2 x In ±1.5 %
Note: all current-based protection functions require no auxiliary source. 
The test / reset button resets maximeters, clears the tripping indication and tests the battery.
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Functions  
and characteristics

Micrologic control units
Micrologic E “energy”

Micrologic E control units protect power circuits. They 
also offer measurements, display, communication and 
current maximeters. Version 6 provides earth-fault 
protection.

"Energy meter" measurements
In addition to the ammeter measurements of Micrologic A
Micrologic E control units measure and display:

 b current demand
 b voltages: phase to phase, phase to neutral, average (1) and unbalanced (1)

 b instantaneous power: P, Q, S
 b power factor: PF
 b power demand: P demand
 b energy: Ep, Eq (1), Es (1).

Accuracy of active energy Ep is 2 % (including the sensors). The range of 
measurement is the same as current with Micrologic A, depending of an external 
power supply module (24 V DC).

Communication option
In conjunction with the COM communication option, the control unit transmits the 
following:

 b settings
 b all "ammeter" and "energy" measurements
 b enable connection to FDM
 b tripping causes
 b maximeter / minimeter readings.

Protection
Protection thresholds and delays are set using the adjustment dials.
Overload protection
True rms long-time protection.
Thermal memory: thermal image before and after tripping.
Setting accuracy may be enhanced by limiting the setting range using a different 
long-time rating plug. Overload protection can be cancelled using a specific LT  
rating plug "Off".
Short-circuit protection
Short-time (rms) and instantaneous protection. 
Selection of I2t type (ON or OFF) for short-time delay.
Earth-fault protection
Source ground return earth fault protection.
Selection of I2t type (ON or OFF) for delay.
Neutral protection
On three-pole circuit breakers, neutral protection is not possible.
On four-pole circuit breakers, neutral protection may be set using a three-position 
switch: neutral unprotected (4P 3d), neutral protection at 0.5 Ir (4P 3d + N/2), neutral 
protection at Ir (4P 4d).
Zone selective interlocking (ZSI)
A ZSI terminal block may be used to interconnect a number of control units to provide 
total discrimination for short-time and earth-fault protection, without a delay before 
tripping.

Overload alarm
A yellow alarm LED goes on when the current exceeds the long-time trip threshold.

M2C programmable contacts
The M2C (two contacts) programmable contacts may be used to signal envents  
(Ir, Isd, Alarm Ir, Alarm Ig, Ig). They can be programmed using the keypad on the 
Micrologic E control unit or remotely using the COM option (BCM ULP).

Fault indications
LEDs indicate the type of fault:

 b overload (long-time protection Ir)
 b short-circuit (short-time Isd or instantaneous li protection)
 b earth fault (Ig)
 b internal fault (Ap).

Trip history
The trip history displays the list of the last 10 trips. For each trip, the following 
indications are recorded and displayed:

 b the tripping cause: Ir, Isd, li, Ig or Auto-protection (Ap) trips
 b the date and time of the trip (requires communication option).

Battery power
The fault indication LEDs remain on until the test/reset button is pressed. Under 
normal operating conditions, the battery supplying the LEDs has a service life of 
approximately 10 years.

Test
A mini test kit or a portable test kit may be connected to the test connector on the 
front to check circuit-breaker operation. For Micrologic 6.0 E control units, the 
operation of earth-fault or earth-leakage protection can be checked by pressing the 
test button located above the test connector.
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1  long-time threshold and tripping delay
2  overload alarm (LED) at 1,125 Ir
3  short-time pick-up and tripping delay
4  instantaneous pick-up
5  earth-leakage or earth-fault pick-up and tripping delay
6  earth-leakage or earth-fault test button
7  long-time rating plug screw
8  test connector
9  lamp test, reset and battery test
10  indication of tripping cause
11  digital display
12  three-phase bargraph and ammeter
13  navigation button "quick View" (only with Micrologic E)
14  navigation button to view menu contents
15  navigation button to change menu 

(1) Display on FDM only.

Note: Micrologic E control units come with a transparent 
lead-seal cover as standard.
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Protection Micrologic 2.0 E
Long time
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Current setting (A) 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 1
Tripping between 1.05 and 1.20 x Ir Other ranges or disable by changing long-time rating plug 
Time setting tr (s) 0.5 1 2 4 8 12 16 20 24
Time delay (s) Accuracy: 0 to -30 % 1.5 x Ir 12.5 25 50 100 200 300 400 500 600

Accuracy: 0 to -20 % 6 x Ir 0.7 (1) 1 2 4 8 12 16 20 24
Accuracy: 0 to -20 % 7.2 x Ir 0.7 (2) 0.69 1.38 2.7 5.5 8.3 11 13.8 16.6

Thermal memory 20 minutes before and after tripping
(1) 0 to -40 % - (2) 0 to -60 %
Instantaneous

Pick-up (A) Isd = Ir x … 1.5 2 2.5 3 4 5 6 8 10
Accuracy: ±10 %
Time delay Max resettable time: 20 ms

Max break time: 80 ms

Protection Micrologic 5.0 / 6.0 E
Long time Micrologic 5.0 / 6.0 E
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Current setting (A) Ir = In x … 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 1
Tripping between 1.05 and 1.20 x Ir Other ranges or disable by changing long-time rating plug 
Time setting tr (s) 0.5 1 2 4 8 12 16 20 24
Time delay (s) Accuracy: 0 to -30 % 1.5 x Ir 12.5 25 50 100 200 300 400 500 600

Accuracy: 0 to -20 % 6 x Ir 0.7(1) 1 2 4 8 12 16 20 24
Accuracy: 0 to -20 % 7.2 x Ir 0.7(2) 0.69 1.38 2.7 5.5 8.3 11 13.8 16.6

Thermal memory 20 minutes before and after tripping
(1) 0 to -40 % - (2) 0 to -60 %  
Short time

Pick-up (A) Isd = Ir x … 1.5 2 2.5 3 4 5 6 8 10
Accuracy: ±10 %
Time setting tsd (s) Settings I2t Off 0 0.1 0.2 0.3 0.4

I2t On - 0.1 0.2 0.3 0.4
Time delay (ms) at 10 x Ir tsd (max resettable time) 20 80 140 230 350
(I2t Off or I2t On) tsd (max break time) 80 140 200 320 500
Instantaneous

Pick-up (A) Ii = In x … 2 3 4 6 8 10 12 15 off
Accuracy: ±10 %
Time delay Max resettable time: 20 ms

Max break time: 50 ms

Earth fault Micrologic 6.0 E
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Pick-up (A) Ig = In x … A B C D E F G H J
Accuracy: ±10 % In y 400 A 0.3 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

400 A < In < 1250 A 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
In u 1250 A 500 640 720 800 880 960 1040 1120 1200

Time setting tg (s) Settings I2t Off 0 0.1 0.2 0.3 0.4
I2t On - 0.1 0.2 0.3 0.4

Time delay (ms) tg (max resettable time) 20 80 140 230 350
at In or 1200 A (I2t Off or I2t On) tg (max break time) 80 140 200 320 500

Energy Micrologic 2.0 / 5.0 / 6.0 E 
Type of measurements Range Accuracy

Instantaneous currents I1, I2, I3, IN 0.2 x In to 1.2 x In ±1.5 %
Ig (6.0 E) 0.05 x In to In ±10 %

Current maximeters of I1, I2, I3, IN 0.2 x In to 1.2 x In ±1.5 %
Demand currents of I1, I2, I3, Ig 0.2 x In to 1.2 x In ±1.5 %
Voltages V12, V23, V31, V1N, V2N, V3N 100 to 690 V ±0.5 %
Active power P 30 to 2000 kW ±2 %
Power factor PF 0 to 1 ±2 %
Demand power P demand 30 to 2000 kW ±2 %
Active energy Ep -1010 GWh to 1010 GWh ±2 %
Note: all current-based protection functions require no auxiliary source. 
The test / reset button resets maximeters, clears the tripping indication and tests the battery.
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Functions  
and characteristics

Micrologic control units 
Micrologic P “power”

Micrologic P control units include all the functions 
offered by Micrologic E. In addition, they measure 
voltages and calculate power and energy values.
They also offer new protection functions based on 
currents, voltages, frequency and power reinforce  
load protection in real time.

Protection ........................................................  + 
Protection settings
The adjustable protection functions are identical to those of Micrologic A (overloads, 
short-circuits, earth-fault and earth-leakage protection).
Fine adjustment
Within the range determined by the adjustment dial, fine adjustment of thresholds  
(to within one ampere) and time delays (to within one second) is possible on the 
keypad or remotely using the COM option (BCM ULP).
IDMTL (Inverse Definite Minimum Time lag) setting
Coordination with fuse-type or medium-voltage protection systems is optimised by 
adjusting the slope of the overload-protection curve. This setting also ensures better 
operation of this protection function with certain loads.
Neutral protection
On three-pole circuit breakers, neutral protection may be set using the keypad or 
remotely using the COM option (BCM ULP), to one of four positions: neutral 
unprotected (4P 3d), neutral protection at 0.5 Ir (4P 3d + N/2), neutral protection at Ir 
(4P 4d) and neutral protection at 1,6 Ir (4P 3d + 1,6N). Neutral protection at 1,6 Ir is 
used when the neutral conductor is twice the size of the phase conductors (major 
load imbalance, high level of third order harmonics).
On four-pole circuit breakers, neutral protection may be set using a three-position 
switch or the keypad: neutral unprotected (4P 3d), neutral protection at 0.5 Ir (4P 3d 
+ N/2), neutral protection at Ir (4P 4d). Neutral protection produces no effect if the 
long-time curve is set to one of the IDMTL protection settings.

Programmable alarms and other protection
Depending on the thresholds and time delays set using the keypad or remotely using 
the COM option (BCM ULP), the Micrologic P control unit monitors currents and 
voltage, power, frequency and the phase sequence. Each threshold overrun is 
signalled remotely via the COM option (BCM ULP). Each threshold overrun may be 
combined with tripping (protection) or an indication carried out by an optional M2C  
or M6C programmable contact (alarm), or both (protection and alarm).

Load shedding and reconnection
Load shedding and reconnection parameters may be set according to the power  
or the current flowing through the circuit breaker. Load shedding is carried out by  
a supervisor via the COM option (BCM ULP) or by an M2C or M6C programmable 
contact.

M2C / M6C programmable contacts
The M2C (two contacts) and M6C (six contacts) auxiliary contacts may be used  
to signal threshold overruns or status changes. They can be programmed using  
the keypad on the Micrologic P control unit or remotely using the COM option  
(BCM ULP).

Communication option (COM)
The communication option may be used to:

 b remotely read and set parameters for the protection functions
 b transmit all the calculated indicators and measurements
 b signal the causes of tripping and alarms
 b consult the history files and the maintenance-indicator register.
 b maximeter reset.

An event log and a maintenance register, stored in control-unit memory but not 
available locally, may be accessed in addition via the COM option (BCM ULP).
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1    Long-time current setting and tripping delay.
2    Overload signal (LED).
3    Short-time pick-up and tripping delay.
4    Instantaneous pick-up.
5    Earth-leakage or earth-fault pick-up and tripping delay.
6    Earth-leakage or earth-fault test button.
7    Long-time rating plug screw.
8    Test connector.
9    Lamp + battery test and indications reset.
10    Indication of tripping cause.
11    High-resolution screen.
12    Measurement display.
13    Maintenance indicators.
14    Protection settings.
15    Navigation buttons.
16    Hole for settings lockout pin on cover.

Note: Micrologic P control units come with a non-transparent 
lead-seal cover as standard.

207E2200.indd   14 10/04/2013   08:40:40

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 677 of 3354



 A-15

Protection Micrologic 5.0 / 6.0 / 7.0 P
  

Long time (rms) Micrologic 5.0 / 6.0 / 7.0 P 
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Current setting (A) Ir = In x … 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 1
Tripping between 1.05 and 1.20 x Ir Other ranges or disable by changing long-time rating plug 
Time setting tr (s) 0.5 1 2 4 8 12 16 20 24
Time delay (s) Accuracy: 0 to -30 % 1.5 x Ir 12.5 25 50 100 200 300 400 500 600

Accuracy: 0 to -20 % 6 x Ir 0.7(1) 1 2 4 8 12 16 20 24
Accuracy: 0 to -20 % 7.2 x Ir 0.7(2) 0.69 1.38 2.7 5.5 8.3 11 13.8 16.6

IDMTL setting Curve slope SIT VIT EIT HVFuse DT
Thermal memory 20 minutes before and after tripping
(1) 0 to -40 % - (2) 0 to -60 %
Short time (rms)

Pick-up (A) Isd = Ir x … 1.5 2 2.5 3 4 5 6 8 10
Accuracy: ±10 %
Time setting tsd (s) Settings I2t Off 0 0.1 0.2 0.3 0.4

I2t On - 0.1 0.2 0.3 0.4
Time delay (ms) at 10 Ir tsd (max resettable time) 20 80 140 230 350
(I2t Off or I2t On) tsd (max break time) 80 140 200 320 500
Instantaneous

Pick-up (A) Ii = In x … 2 3 4 6 8 10 12 15 off
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Accuracy: ±10 %
Time delay Max resettable time: 20 ms

Max break time: 50 ms

Earth fault Micrologic 6.0 P
Pick-up (A) Ig = In x … A B C D E F G H J
Accuracy: ±10 % In y 400 A 0.3 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

400 A < In < 1250 A 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
In u 1250 A 500 640 720 800 880 960 1040 1120 1200

Time setting tg (s) Settings I2t Off 0 0.1 0.2 0.3 0.4
I2t On - 0.1 0.2 0.3 0.4

Time delay (ms) tg (max resettable time) 20 80 140 230 350
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at In or 1200 A (I2t Off or I2t On) tg (max break time) 80 140 200 320 500
Residual earth leakage (Vigi) Micrologic 7.0 P

Sensitivity (A) IDn 0.5 1 2 3 5 7 10 20 30
Accuracy: 0 to -20 % 
Time delay Dt (ms) Settings 60 140 230 350 800

Dt (max resettable time) 60 140 230 350 800
Dt (max break time) 140 200 320 500 1000

Alarms and other protection Micrologic 5.0 / 6.0 / 7.0 P
Current Threshold Delay
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Current unbalance Iunbalance 0.05 to 0.6 Iaverage 1 to 40 s
Max. demand current Imax demand : I1, I2, I3, IN, 0.2 In to In 15 to 1500 s
Earth fault alarm

It 10 to 100 % In (3) 1 to 10 s
Voltage

Voltage unbalance Uunbalance 2 to 30 % x Uaverage 1 to 40 s
Minimum voltage Umin 100 to Umax between phases 1.2 to 10 s
Maximum voltage (4) Umax Umin to 1200 between phases 1.2 to 10 s
Power

Reverse power rP 5 to 500 kW 0.2 to 20 s
Frequency

Minimum frequency Fmin 45 to Fmax 1.2 to 5 s
Maximum frequency Fmax Fmin to 440 Hz 1.2 to 5 s
Phase sequence

Sequence (alarm) DØ Ø1/2/3 or Ø1/3/2 0.3 s  

Load shedding and reconnection Micrologic 5.0 / 6.0 / 7.0 P 
Measured value Threshold Delay
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Current I 0.5 to 1 Ir per phases 20 % tr to 80 % tr
Power P 200 kW to 10 MW 10 to 3600 s

(3) In y 400 A 30 %
400 A < In < 1250 A 20 %
In u 1250 A 10 %
(4) For 690 V applications, a step-down transformer must be used if the voltage exceeds the nominal value of 690 V by more than 10 %.

Note: all current-based protection functions require no auxiliary source. 
Voltage-based protection functions are connected to AC power via a voltage measurement input built into the circuit breaker.

+
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Default display.
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Display of a maximum current 

Measurements .........................................................
The Micrologic P control unit calculates in real time all the electrical values (V, A, W, 
VAR, VA, Wh, VARh, VAh, Hz), power factors and cosj factors.
The Micrologic P control unit also calculates demand current and demand power 
over an adjustable time period. Each measurement is associated with a minimeter 
and a maximeter.
In the event of tripping on a fault, the interrupted current is stored. The optional 
external power supply makes it possible to display the value with the circuit breaker 
open or not supplied.
Instantaneous values
The value displayed on the screen is refreshed every second. 
Minimum and maximum values of measurements are stored in memory (minimeters 
and maximeters).
Currents
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I rms A 1 2 3 N
A E-fault E-leakage

I max rms A 1 2 3 N
A E-fault E-leakage

Voltages
U rms V 12 23 31
V rms V 1N 2N 3N
U average rms V (U12 + U23 + U31) / 3
U unbalance %
Power, energy

P active, Q reactive, S apparent W, Var, VA Totals
E active, E reactive, E apparent Wh, VARh, VAh Totals consumed - supplied

Totals consumed
Totals supplied

Display of a voltage. Display of a power. Power factor PF Total
Frequencies
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Display of a frequency.
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Display of a demand power. 

F Hz

Demand metering
The demand is calculated over a fixed or sliding time window that may be 
programmed from 5 to 60 minutes. According to the contract signed with the power 
supplier, an indicator associated with a load shedding function makes it possible to 
avoid or minimise the costs of overrunning the subscribed power. Maximum demand 
values are systematically stored and time stamped (maximeter).

Currents
I demand A 1 2 3 N

A E-fault E-leakage
I max demand A 1 2 3 N

A E-fault E-leakage
Power

P, Q, S demand W, Var, VA Totals
P, Q, S max demand W, Var, VA Totals
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ps Minimeters and maximeters
Only the current and power maximeters may be displayed on the screen.
Time-stamping
Time-stamping is activated as soon as time is set manually or by a supervisor.
No external power supply module is required (max. drift of 1 hour per year).
Reset
An individual reset, via the keypad or remotely, acts on alarms, minimum and 
maximum data, peak values, the counters and the indicators.
Additional measurements accessible with the COM option (BCM ULP)
Some measured or calculated values are only accessible with the COM 
communication option:

 b I peak / 2, (I1 + I2 + I3)/3, I unbalance
 b load level in % Ir
 b total power factor.

The maximeters and minimeters are available only via the COM option (BCM ULP) 
for use with a supervisor.
Additional info
Accuracy of measurements (including sensors):

 b voltage (V) 0.5 %
 b current (A) 1.5 %
 b frequency (Hz) 0.1 %
 b power (W) and energy (Wh) 2 %.

Ion software.

Functions  
and characteristics

Micrologic control units 
Micrologic P “power”
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Display of a tripping history.
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Display after tripping.

Histories and maintenance indicators ...................
The last ten trips and alarms are recorded in two separate history files that may be 
displayed on the screen:

 b tripping history:
 v type of fault
 v date and time
 v values measured at the time of tripping (interrupted current, etc.)
 b alarm history:
 v type of alarm
 v date and time
 v values measured at the time of the alarm.

All the other events are recorded in a third history file which is only accessible 
through the communication network.

 b Event log history (only accessible through the communication network)
 v modifications to settings and parameters
 v counter resets
 v system faults:
 v fallback position
 v thermal self-protection
 v loss of time
 v overrun of wear indicators
 v test-kit connections
 v etc.

Note: all the events are time stampled: time-stamping is activated as soon as time is set 
manually or by a supervisor. No external power supply module is required (max. drift of 1 hour 
per year).

Maintenance indicators with COM option (BCM ULP)
A number of maintenance indicators may be called up on the screen to better plan  
for device maintenance:

 b contact wear
 b operation counter:
 v cumulative total
 v total since last reset.

Additional maintenance indicators are also available through the COM network,  
and can be used as an aid in troubleshooting:

 b highest current measured
 b number of test-kit connections
 b number of trips in operating mode and in test mode.

Additional technical characteristics
Safety
Measurement functions are independent of the protection functions.
The high-accuracy measurement module operates independently of the protection 
module.
Simplicity and multi-language
Navigation from one display to another is intuitive. The six buttons on the keypad 
provide access to the menus and easy selection of values. When the setting cover is 
closed, the keypad may no longer be used to access the protection settings, but still 
provides access to the displays for measurements, histories, indicators, etc.
Micrologic is also multi-language, including the following languages: English, 
Spanish, Portuguese, Russian, Chinese, French, German...
Intelligent measurement
Measurement-calculation mode:

 b energies are calculated on the basis of the instantaneous power values, in two 
manners:

 v the traditional mode where only positive (consumed) energies are considered
 v the signed mode where the positive (consumed) and negative (supplied) energies 

are considered separately
 b measurement functions implement the new “zero blind time” concept which 

consists in continuously measuring signals at a high sampling rate. The traditional 
“blind window” used to process samples no longer exists.  This method ensures 
accurate energy calculations even for highly variable loads (welding machines, 
robots, etc.).
Always powered
All current-based protection functions require no auxiliary source. Voltage-based 
protection functions are connected to AC power via a voltage measurement input 
built into the circuit breaker.
Stored information
The fine setting adjustments, the last 100 events and the maintenance register 
remain in the control-unit memory even when power is lost.
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RSU configuration screen for a Micrologic.
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Functions  
and characteristics

Micrologic H control units include all the functions 
offered by Micrologic P. Integrating significantly 
enhanced calculation and memory functions,  
the Micrologic H control unit offers in-depth analysis  
of power quality and detailed event diagnostics.  
It is intended for operation with a supervisor.

In addition to the Micrologic P functions, the Micrologic H control unit offers:
 b in-depth analysis of power quality including calculation of harmonics and the 

fundamentals
 b diagnostics aid and event analysis through waveform capture
 b enhanced alarm programming to analyse and track down a disturbance on the AC 

power system.

Measurements ................................................................................
The Micrologic H control unit offers all the measurements carried out  
by Micrologic P, with in addition:

 b phase by phase measurements of:
 v power, energy
 v power factors
 b calculation of:
 v current and voltage total harmonic distortion (THD)
 v current, voltage and power fundamentals
 v current and voltage harmonics up to the 31st order.

Instantaneous values displayed on the screen

D
B

11
74

37
.e

ps Currents
I rms A 1 2 3 N

A E-fault E-leakage
I max rms A 1 2 3 N

A E-fault E-leakage
Voltages

U rms V 12 23 31
V rms V 1N 2N 3N
U average rms V (U12 + U23 + U31) / 3
U unbalance %
Power, energy

P active, Q reactive, S apparent W, Var, VA Totals 1 2 3
E active, E reactive, E apparent Wh, VARh, VAh Totals consumed - supplied

Totals consumed
Totals supplied

Power factor PF Total 1 2 3
Frequencies

F Hz
Power-quality indicators

Total fundamentals U   I   P   Q   S
THD % U   I 
U and Iharmonics Amplitude 3   5   7   9   11  13
Harmonics 3, 5, 7, 9, 11 and 13, monitored by electrical utilities, are displayed on the screen.

Demand measurements
Similar to the Micrologic P control unit, the demand values are calculated over a fixed 
or sliding time window that may be set from 5 to 60 minutes. 
Currents

I demand A 1 2 3 N
A E-fault E-leakage

I max demand A 1 2 3 N
A E-fault E-leakage

Power
P, Q, S demand W, Var, VA Totals
P, Q, S max demand W, Var, VA Totals

Maximeters
Only the current maximeters may be displayed on the screen.

Histories and maintenance indicators
These functions are identical to those of the Micrologic P.

Note: Micrologic H control units come with a non-transparent 
lead-seal cover as standard.

Micrologic control units 
Micrologic H “harmonics”
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ps With the communication option
Additional measurements, maximeters and minimeters
Certain measured or calculated values are only accessible with the COM 
communication option:

 b I peak / 2 (I1 + I2 + I3)/3, Iunbalance
 b load level in % Ir
 b power factor (total and per phase)
 b voltage and current THD
 b K factors of currents and average K factor
 b crest factors of currents and voltages
 b all the fundamentals per phase
 b fundamental current and voltage phase displacement
 b distortion power and distortion factor phase by phase
 b amplitude and displacement of current and voltage harmonics 3 to 31 etc.
 b the maximeters and minimeters are available only via the COM option  

(BCM ULP) for use with a supervisor.
Waveform capture
The Micrologic H control unit stores the last 4 cycles of each instantaneous current 
or voltage measurement. On request or automatically on programmed events, the 
control unit stores the waveforms. The waveforms may be displayed in the form of 
oscillograms by a supervisor via the COM option (BCM ULP). Definition is 64 points 
per cycle.
Pre-defined analogue alarms (1 to 53)
Each alarm can be compared to user-set high and low thresholds. Overrun of a 
threshold generates an alarm. An alarm or combinations of alarms can be linked to 
programmable action such as selective recording of measurements in a log, 
waveform capture, etc.
Event log and maintenance registers
The Micrologic H offers the same event log and maintenance register functions as 
the Micrologic P. In addition, it produces a log of the minimums and maximums for 
each “real-time” value.

Additional technical characteristics
Setting the display language
System messages may be displayed in six different languages. The desired 
language is selected via the keypad.
Protection functions
All current-based protection functions require no auxiliary source. Voltage-based 
protection functions are connected to AC power via a voltage measurement input 
built into the circuit breaker.
Measurement functions
Measurement functions are independent of the protection functions.
The high-accuracy measurement module operates independently of the protection 
module, while remaining synchronised with protection events.
Measurement-calculation mode
An analogue calculation function dedicated to measurements enhances the 
accuracy of harmonic calculations and the power-quality indicators.  
The Micrologic H control unit calculates electrical magnitudes using 1.5 x In 
dynamics (20 x In for Micrologic P).
Measurement functions implement the new “zero blind time” concept
Energies are calculated on the basis of the instantaneous power values, in the 
traditional and signed modes.
Harmonic components are calculated using the discrete Fourier transform (DFT).
Accuracy of measurements (including sensors)

 b voltage (V) 0.5 %
 b current (A) 1.5 %
 b frequency (Hz) 0.1 %
 b power (W) and energy (Wh) 2 %
 b total harmonic distortion (THD) 1 %.

Stored information
The fine-setting adjustments, the last 100 events and the maintenance register 
remain in the control-unit memory even when power is lost.
Time-stamping
Time-stamping is activated as soon as time is set manually or by a supervisor no 
external power supply module is required (max. drift of 1 hour per year).
Reset
An individual reset, via the keypad or remotely, acts on alarms, minimum and 
maximum data, peak values, the counters and the indicators.

Display of harmonics up to 21th order.
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Log.
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Functions 
and characteristics

Power Meter functions
Micrologic A/E/P/H control unit  
with COM option (BCM ULP)

In addition to protection functions, Micrologic A/E/P/H 
control units offer all the functions of Power Meter 
products as well as operating-assistance for the circuit 
breaker.

Micrologic A/E/P/H measurement functions are made possible by Micrologic 
intelligence and the accuracy of the sensors. They are handled by a microprocessor 
that operates independent of protection functions.

Display ...................................................................
FDM121 display unit
The FDM121 switchboard display unit can be connected to a Micrologic with COM 
option (BCM ULP) using a breaker ULP cord to display all measurements on a 
screen (1). The result is a veritable 96 x 96 mm Power Meter.
The FMD121 display unit requires a 24 V DC power supply. The COM option (BCM 
ULP) unit is supplied by the same power supply via the breaker ULP cord connecting 
it to the FDM121. 
In addition to the information displayed on the Micrologic LCD, the FDM121 screen 
shows demand, power quality and maximeter/minimeter values along with histories 
and maintenance indicators.

(1) See page D-8.

Measurements ......................................................
Instantaneous rms measurements
The Micrologic continuously display the RMS value of the highest current of the three 
phases and neutral (Imax). The navigation buttons can be used to scroll through the 
main measurements.
In the event of a fault trip, the trip cause is displayed.
The Micrologic A measures phase, neutral, ground fault currents.
The Micrologic E offers voltage, power, Power Factor, measurements in addition to 
the measurements provided by Micrologic A.
The Micrologic P/H offer frequency, cos.j in addition to the measurements provided 
by Micrologic E.

Maximeters / minimeters
Every instantaneous measurement provided by Micrologic A or E can be associated 
with a maximeter/minimeter. The maximeters for the highest current of the 3 phases 
and neutral, the demand current and power can be reset via the FDM121 display unit 
or the communication system.

Energy metering
The Micrologic E/P/H also measures the energy consumed since the last reset of the 
meter. The active energy meter can be reset via Micrologic keypad or the FDM121 
display unit or the communication system.

Demand and maximum demand values
Micrologic E/P/H also calculates demand current and power values. These 
calculations can be made using a block or sliding interval that can be set from 5 to 60 
minutes in steps of 1 minute. The window can be synchronised with a signal sent via 
the communication system. Whatever the calculation method, the calculated values 
can be recovered on a PC via Modbus communication. 
Ordinary spreadsheet software can be used to provide trend curves and forecasts 
based on this data. They will provide a basis for load shedding and reconnection 
operations used to adjust consumption to the subscribed power.

Power quality
Micrologic H calculates power quality indicators taking into account the presence of 
harmonics up to the 15th order, including the total harmonic distortion (THD) of 
current and voltage.

Alarms

Services
ESC OK

Main Menu

Quick view

Control

MeteringD
B

12
59

11
.e

ps

FDM121 display: navigation.
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V 4/7
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398 V 100 120%
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Current. Voltage.

   
   

ESC

P 64 kW

Q 38 kVar

S 51 kVA

PQS
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Ep 14397 kWh

Eq 8325 kVarh

Es 13035 kVAh

E
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Power. Consumption.

Examples of measurement screens on the FDM121 display 
unit.
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Micrologic A/E/P/H integrated Power Meter functions Type Display
A/E P/H Micrologic 

LCD
FDM121 
display

Display of protection settings
Pick-ups (A) and delays All settings can be displayed Ir, tr, Isd, tsd, Ii, Ig, tg A/E P/H b -
Measurements
Instantaneous rms measurements

Currents (A) Phases and neutral I1, I2, I3, IN A/E P/H b b

Average of phases Iavg = (I1 + I2 + I3) / 3 A/E P/H - b

Highest current of the 3 phases and neutral Imax of I1, I2, I3, IN A/E P/H b b

Ground fault (Micrologic 6) % Ig (pick-up setting) A/E P/H b b

Current unbalance between phases % Iavg - /E P/H - b

Voltages  (V) Phase-to-phase V12, V23, V31 - /E P/H b b 

Phase-to-neutral V1N, V2N, V3N - /E P/H b b

Average of phase-to-phase voltages Vavg = (V12 + V23 + V31) / 3 - /E P/H - b

Average of phase-to-neutral voltages Vavg = (V1N + V2N + V3N) / 3 - /E P/H - b

Ph-Ph and Ph-N voltage unbalance % Vavg and % Vavg - /E P/H - b

Phase sequence 1-2-3, 1-3-2 - / - P/H b b

Frequency (Hz) Power system f - / - P/H b b

Power Active (kW) P, total - /E P/H b b

P, per phase - /E P/H b (2) b

Reactive (kVAR) Q, total - /E P/H b b

Q, per phase - / - P/H b (2) b

Apparent (kVA) S, total - /E P/H b b

S, per phase - / - P/H b (2) b

Power Factor PF, total - /E P/H b b

PF, per phase - / - P/H b (2) b

Cos.j Cos.j, total - / - P/H b (2) b

Cos.j, per phase - / - P/H b (2) b

Maximeters / minimeters
Associated with instantaneous rms 
measurements 

Reset via FDM121 display unit and 
Micrologic keypad

A/E P/H b b

Energy metering
Energy Active (kW), reactive (kVARh), apparent 

(kVAh)
Total since last reset - /E P/H b b

Demand and maximum demand values
Demand current (A) Phases and neutral Present value on the selected window - /E P/H b b

Maximum demand since last reset - /E P/H b (2) b

Demand power  Active (kWh), reactive (kVAR), 
apparent (kVA)

Present value on the selected window - /E P/H b b

Maximum demand since last reset - /E P/H b (2) b

Calculation window Sliding, fixed or com-synchronised Adjustable from 5 to 60 minutes in 1 minute 
steps (1)

- /E P/H - -

Power quality
Total harmonic 
distortion (%) 

Of voltage with respect to rms value  THDU,THDV of the Ph-Ph and Ph-N voltage - / - H b b

Of current with respect to rms value THDI of the phase current - / - H b b

(1) Available via the communication system only.
(2) Available for Micrologic P/H only.
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Functions 
and characteristics

Operating-assistance functions
Micrologic A/E/P/H control unit  
with COM option (BCM ULP)

Histories ................................................................
 b Trip indications in clear text in a number of user-selectable languages.
 b Time-stamping: date and time of trip.

Maintenance indicators ........................................
Micrologic control unit have indicators for, among others, the number of operating 
cycles, contact wear P/H, load profile and operating times (operating hours counter) 
of the Masterpact circuit breaker. 
It is possible to assign an alarm to the operating cycle counter to plan maintenance.
The various indicators can be used together with the trip histories to analyse the 
level of stresses the device has been subjected to. 

Management of installed devices
Each circuit breaker equipped with a COM option (BCM ULP) can be identified via  
the communication system:

 b serial number
 b firmware version
 b hardware version
 b device name assigned by the user.

This information together with the previously described indications provides a clear 
view of the installed devices.

Micrologic A/E/P/H operating assistance functions Type Display
A/E P/H Micrologic 

LCD
FDM121 
display

Operating assistance
Trip history
Trips Cause of tripping Ir, Isd, Ii, Ig, IDn - /E P/H b b

Maintenance indicators
Counter Mechanical cycles Assignable to an alarm A/E P/H - b

Electrical cycles Assignable to an alarm A/E P/H - b

Hours Total operating time (hours) (1) A/E P/H - -
Indicator Contact wear % - / - P/H - b

Load profile Hours at different load levels % of hours in four current ranges: 0-49 % In, 50-79 % 
In, 80-89 % In and u 90 % In

A/E P/H - b

(1) Also available via the communication system.

Additional technical characteristics
Contact wear 

Each time Masterpact opens, the Micrologic P/H trip unit 
measures the interrupted current and increments the 
contact-wear indicator as a function of the interrupted current, 
according to test results stored in memory. 
Breaking under normal load conditions results in a very slight 
increment. 
The indicator value may be read on the FDM display. It 
provides an estimation of contact wear calculated on the basis 
of the cumulative forces affecting the circuit breaker. When the 
indicator reaches 100 %, it is advised to inspect the circuit 
breaker to ensure the availability of the protected equipment.
Circuit breaker load profile

Micrologic A/E/P/H calculates the load profile of the circuit 
breaker protecting a load circuit.  
The profile indicates the percentage of the total operating time 
at four current levels (% of breaker In):

 b 0 to 49 % In
 b 50 to 79 % In 
 b 80 to 89 % In
 b u 90 % In.

This information can be used to optimise use of the protected 
equipment or to plan ahead for extensions.
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     Switchboard-display functions
Micrologic A/E/P/H control unit  
with COM option (BCM ULP)

Micrologic measurement capabilities come into full play 
with the FDM121 switchboard display. It connects to 
COM option (BCM ULP) via a breaker ULP cord and 
displays Micrologic information. The result is a true 
integrated unit combining a circuit breaker and a Power 
Meter. Additional operating assistance functions can 
also be displayed.

FDM121 switchboard display
The FDM121 switchboard display unit can be connected to a Micrologic COM option 
(BCM ULP). It uses the sensors and processing capacity of the Micrologic control 
unit. It is easy to use and requires no special software or settings. It is immediately 
operational when connected to the COM option (BCM ULP) by a breaker ULP cord.
The FDM121 is a large display, but requires very little depth. The anti-glare graphic 
screen is backlit for very easy reading even under poor ambient lighting and at sharp 
angles. 

Display of Micrologic measurements and trips
The FDM121 is intended to display Micrologic A/E/P/H measurements, trips and 
operating information. It cannot be used to modify the protection settings.
Measurements may be easily accessed via a menu. 
Trips are automatically displayed. 
A pop-up window displays the time-stamped description of the trip and the orange 
LED flashes.

Status indications
When the circuit breaker is equipped with the COM option (BCM ULP) (including its 
set of sensors) the FDM121 display can also be used to view circuit breaker status 
conditions:

 b O/F: ON/OFF
 b SDE: Fault-trip indication (overload, short-circuit, ground fault)
 b PF: ready to close
 b CH: charged (spring loaded).

Remote control
When the circuit breaker is equipped with the COM option (BCM ULP) (including its 
kit for connection to XF and MX1 communication voltage releases), the FDM121 
display can also be used to control (open/close) the circuit breaker. Two operating 
mode are available.

 b local mode : open/close commands are enabled from FDM121 while disable from 
communication network

 b remote mode : open/close commands are disabled from FDM121 while, enabled 
from communication network.

Main characteristics
 b 96 x 96 x 30 mm screen requiring 10 mm behind the door (or 20 mm when the  

24 volt power supply connector is used).
 b White backlighting.
 b Wide viewing angle: vertical ±60°, horizontal ±30°.
 b High resolution: excellent reading of graphic symbols.
 b Alarm LED: flashing orange for alarm pick-up, steady orange after operator reset if 

alarm condition persists.
 b Operating temperature range -10 °C to +55 °C.
 b CE / UL / CSA marking (pending).
 b 24 V DC power supply, with tolerances 24 V -20 % (19.2 V) to 24 V +10 % (26.4 V). 

When the FDM121 is connected to the communication network, the 24 V DC can be 
supplied by the communication system wiring system (see paragraph "Connection").

 b Consumption 40 mA.

Mounting
The FDM121 is easily installed in a switchboard.

 b Standard door cut-out 92 x 92 mm.
 b Attached using clips.

To avoid a cut-out in the door, an accessory is available for surface mounting by 
drilling only two 22 mm diameter holes.
The FDM121 degree of protection is IP54 in front. IP54 is maintained after 
switchboard mounting by using the supplied gasket during installation. 

Connection
The FDM121 is equipped with:

 b a 24 V DC terminal block:
 v plug-in type with 2 wire inputs per point for easy daisy-chaining
 v power supply range of  24 V DC -20 % (19.2 V) to 24 V DC +10 % (26.4 V).

A 24 V DC type auxiliary power supply must be connected to a single point on the 
ULP system. The FDM121 display unit has a 2-point screw connector on the rear 
panel of the module for this purpose. The ULP module to which the auxiliary power 
supply is connected distributes the supply via the ULP cable to all the ULP modules 
connected to the system and therefore also to Micrologic.  

 b two RJ45 jacks.
The Micrologic connects to the internal communication terminal block on the 
Masterpact via the breaker ULP cord. Connection to one of the RJ45 connectors on 
the FDM121 automatically establishes communication between the Micrologic and 
the FDM121 and supplies power to the Micrologic measurement functions.
When the second connector is not used, it must be fitted with a line terminator.
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Functions 
and characteristics

Switchboard-display functions
Micrologic A/E/P/H control unit  
with COM option (BCM ULP)
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ps 1  Escape
2   Down
3  OK
4  Up
5 Context
6 Alarm LED

Navigation
Five buttons are used for intuitive and fast navigation. The “Context” button may be 
used to select the type of display (digital, bargraph, analogue).
The user can select the display language (Chinese, English, French, German, 
Italian, Portuguese, Spanish, etc.).

Screens
Main menu
When powered up, the FDM121 screen automatically displays the ON/OFF status of 
the device.

           Quick view  Alarms

           Metering   Services.

           Control

           
When not in use, the screen is not backlit. Backlighting can be activated by pressing 
one of the buttons. It goes off after 3 minutes.
Fast access to essential information

 b “Quick view” provides access to five screens that display a summary of essential 
operating information (I, U, f, P, E, THD, circuit breaker On / Off).
Access to detailed information

 b "Metering" can be used to display the measurement data (I, U-V, f, P, Q, S, E, 
THD, PF) with the corresponding min/max values.

 b Alarms displays the trip history.
 b Services provides access to the operation counters, energy and maximeter reset 

function, maintenance indicators, identification of modules connected to the internal 
bus and FDM121 internal settings (language, contrast, etc.).

Communication components and FDM121 connections

Micrologic 5.3A
Produit Id

Serial number:       

Part number:             

Firmware:                      

P07451

 LU432091

1.02
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Product identification.
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Metering: sub-menu.  
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Metering:  meter.
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Connections
 b Masterpact is connected to the FDM121 display unit via the 

breaker ULP cord. 
 v cord available in three lengths: 0.35 m, 1.3 m and 3 m.
 v lengths up to 10 m possible using extensions.

1  Modbus network
2 CCM (chassis module)
3  Breaker ULP cord
4 "device" communication module (BCM ULP)

5  Prefabricated wiring
6  Micrologic trip unit
7  FDM121 display
8 Line terminator

1.3 m

LV434195 LV434196 LV434197

Breaker ULP cord
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External sensor for earth-fault and neutral protection
The sensors, used with the 3P circuit breakers, are installed on the neutral conductor for:

 b neutral protection (with Micrologic P and H)
 b residual type earth-fault protection (with Micrologic A, E, P and H).

The rating of the sensor (CT) must be compatible with the rating of the circuit breaker:
 b NT06 to NT16: TC 400/1600
 b NW08 to NW20: TC 400/2000
 b NW25 to NW40: TC 1000/4000
 b NW40b to NW63: TC 4000/6300.

For oversized neutral protection the sensor rating must be compatible with the 
measurement range:  1.6 x In (available up to NW40 and NT16).
Rectangular sensor for earth-leakage protection
The sensor is installed around the busbars (phases + neutral) to detect the zero-
phase sequence current required for the earth-leakage protection. Rectangular 
sensors are available in two sizes.
Inside dimensions (mm) 

 b 280 x 115 up to 1600 A for Masterpact NT and NW
 b 470 x 160 up to 3200 A for Masterpact NW.

External sensor for source ground return protection (SGR)
The sensor is installed around the connection of the transformer neutral point to earth 
and connects to the Micrologic 6.0 control unit via an MDGF module to provide the 
source ground return (SGR) protection.
Voltage measurement inputs
Voltage measurement inputs are required for power measurements (Micrologic P 
or H) and for earth-leakage protection (Micrologic 7...).
As standard, the control unit is supplied by internal voltage measurement inputs 
placed downstream of the pole for voltages between 220 and 690 V AC. On request, 
it is possible to replace the internal voltage measurement inputs by an external 
voltage input (PTE option) which enables the control unit to draw power directly from 
the distribution system upstream of the circuit breaker. An 3 m cable with ferrite 
comes with this PTE option.

Long-time rating plug
Four interchangeable plugs may be used to limit the long-time threshold setting 
range for higher accuracy. 
The time delay settings indicated on the plugs are for an overload of 6 Ir (for further 
details, see the characteristics on page A-11 and page A-15).
As standard, control units are equipped with the 0.4 to 1 plug.

External sensor (CT).
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External sensor for source ground return protection.
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Long time rating plug.

P
B

10
10

26
-3

2A
.e

ps Setting ranges
Standard Ir = In x… 0.4 0.5 0.6 0.7 0.8 0.9 0.95 0.98 1
Low-setting option Ir = In x… 0.4 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.8
High-setting option Ir = In x… 0.80 0.82 0.85 0.88 0.90 0.92 0.95 0.98 1
Off plug No long-time protection (Ir = In for Isd setting)
Important: long-time rating plugs must always be removed before carrying out insulation or 
dielectric withstand tests.

External 24 V DC power-supply module
The external power-supply module makes it possible to use the display even if the 
circuit breaker is open or not supplied (for the exact conditions of use, see the 
“electrical diagrams” part of this catalogue).
This module powers both the control unit (100 mA) and the M2C and M6C 
programmable contacts (100 mA).
If the COM communication option is used, the communication bus requires 24 V DC 
power supply. With the Micrologic A/E control unit, this module makes it possible to 
display currents of less than 20 % of In. 
With the Micrologic P and H, it can be used to display fault currents after tripping. 

Characteristics
 b Power supply:
 v 110/130, 200/240, 380/415 V AC, 50/60 Hz (+10 % -15 %)
 v 24/30, 48/60, 100/125 V DC  (+20 % -20 %).
 b Output voltage: 24 V DC ±5 %, 1 A.
 b Ripple < 1 %.
 b Dielectric withstand : 3.5 kV rms between input/output, for 1 minute.
 b Overvoltage category: as per IEC 60947-1 cat. 4.

External 24 V DC power supply module.

Micrologic control units 
Accessories and test equipment
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The battery module maintains display operation and communication with the 
supervisor if the power supply to the Micrologic control unit is interrupted. It is 
installed in series between the Micrologic control unit and the AD module.
Characteristics

 b Battery run-time: 4 hours (approximately).
 b Mounted on vertical backplate or symmetrical rail.

M2C, M6C programmable contacts 
These contacts are optional equipment for the Micrologic E, P and H control units.
They are described with the indication contacts for the circuit breakers.

Micrologic Type E Types P, H
Characteristics M2C M2C/M6C

Minimum load 100 mA/24 V 100 mA/24 V
Breaking capacity (A)
p.f.: 0.7

V AC 240 5 5
380 3 3

V DC 24 1.8 1.8
48 1.5 1.5
125 0.4 0.4
250 0.15 0.15

M2C: 24 V DC power supplied by control unit (consumption 100 mA).
M6C: external 24 V DC power supply required (consumption 100 mA).

Battery module
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Lead-seal covers
A lead-seal cover controls access to the adjustment dials.
When the cover is closed:

 b it is impossible to modify settings using the keypad unless the settings lockout pin 
on the cover is removed

 b the test connector remains accessible
 b the test button for the earth-fault and earth-leakage protection function remains 

accessible.
Characteristics

 b Transparent cover for basic Micrologic and Micrologic A, E control units
 b Non-transparent cover for Micrologic P and H control units.

Spare battery
A battery supplies power to the LEDs identifying the tripping causes.  
Battery service life is approximately ten years.
A test button on the front of the control unit is used to check the battery condition. 
The battery may be replaced on site when discharged. 

Lead-seal cover.

Functions 
and characteristics

Micrologic control units 
Accessories and test equipment
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Hand-held test kit
The hand-held mini test kit may be used to:

 b check operation of the control unit and the tripping and pole-opening system  
by sending a signal simulating a short-circuit

 b supply power to the control units for settings via the keypad when the circuit 
breaker is open (Micrologic P and H control units).
Power source: standard LR6-AA battery.
Full function test kit
The test kit can be used alone or with a supporting personal computer.
The test kit without PC may be used to check:

 b the mechanical operation of the circuit breaker
 b the electrical continuity of the connection between the circuit breaker  

and the control unit
 b operation of the control unit:
 v display of settings
 v automatic and manual tests on protection functions
 v test on the zone-selective interlocking (ZSI) function
 v inhibition of the earth-fault protection
 v inhibition of the thermal memory.

The test kit with PC offers in addition:
 b the test report (software available on request).

Portable test kit.
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GetnSet is a portable data acquisition and storage 
accessory that connects directly to the Micrologic 
control units of Masterpact circuit breakers to read 
important electrical installation operating data and 
Masterpact protection settings.
This information is stored in the GetnSet internal 
memory and can be transferred to a PC via USB or 
Bluetooth for monitoring and analysis.

Overview of Masterpact GetnSet functions
GetnSet (1) is a portable data acquisition and storage device that works like a USB 
drive, letting users manually transfer data to and from a Masterpact circuit breaker  
or PC.
GetnSet can download operating data from Masterpact and download or upload 
settings.
Downloadable operating data include measurements, the last 3 trip history records 
and contact wear status.
Accessible settings include protection thresholds, external relay assignment modes 
and pre-defined alarm configurations if applicable.
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1  On/Off
2  Batterie indicator
3  Download settings
4  Download operating parameters
5  Upload settings
6  USB indicator
7  Bluetooth indicator
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Electrical installation information such as energy measurements and contact wear 
status is increasingly important to help reduce operating expenses and increase the 
availability of electrical power. Such data is often available from devices within the 
installation, but needs to be gathered and aggregated to allow analysis and 
determine effective improvement actions.
With GetnSet, this operating data can be easily read and stored as .dgl files in the 
internal memory. It can then be transferred to a PC via a USB or Bluetooth link and 
imported in an Excel spreadsheet. 
The provided Excel spreadsheet can be used to display the operating data from 
several breakers in order to:

 b analyse changes in parameters such as energy, power factor and contact wear
 b compare the values of parameters between circuit breakers
 b create graphics and reports using standard Excel tools.

GetnSet data accessible in the Excel spreadsheet
Type of data Micrologic

Current A/E P H
Energy, voltages, frequency, power, power factor E P H
Power quality: fundamental, harmonics - - H
Trip history E P H
Contact wear - P H

(1) See catalogue numbers page F-2.

Functions  
and characteristics

Portable data acquisition
Masterpact and GetnSet
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GetnSet can also be used to back up circuit breaker settings and restore them on the 
same device or, under certain conditions, copy them to any Masterpact circuit 
breaker equipped with the same type of Micrologic control unit. This concerns only 
advanced settings, as other parameters must be set manually using the dials on the 
Micrologic control unit.

 b When commissioning the installation, safeguard the configuration parameters of 
your electrical distribution system by creating a back-up of circuit breaker settings so 
that they can be restored at any time.

 b The settings read by GetnSet can be transferred to a PC and are compatible with 
RSU software (Remote Setting Utility). Protection configurations can also be created 
on a PC using this software, copied to GetnSet's internal memory and uploaded to a 
Masterpact circuit breaker with a compatible Micrologic trip unit and dial settings. 

Operating procedure
The procedure includes several steps.

 b Plug GetnSet into the receptacle on the front of the Micrologic control unit of  
a Masterpact circuit breaker.

 b On the keypad, select the type of data (operating data or settings) and the transfer 
direction (download or upload). This operation can be done as many times as 
required for the entire set of Masterpact circuit breakers.

 b Downloaded data is transferred to the GetnSet internal memory and a file is 
created for each Masterpact device (either an .rsu file for settings or a .dgl file for 
operating data).

 b Data can be transferred between GetnSet and a PC via a USB or Bluetooth 
connection.

 b Operating data can be imported in an Excel spreadsheet and protection settings 
can be read with RSU (remote setting utility) software.

Features
 b Battery-powered to power a Micrologic control unit even if the breaker has been 

opened or tripped. This battery provides power for an average of 1 hour of use, 
enough for more than 100 download operations.

 b Can be used on Masterpact circuit breakers equipped or not equipped with  
a Modbus "device" communication module.

 b Portable, standalone accessory eliminating the need for a PC to connect  
to a Masterpact circuit breaker.

 b No driver or software required for GetnSet connection to a PC.
 b Can be used with many circuit breakers, one after the other.
 b Embedded memory sized to hold data from more than 5000 circuit breakers.
 b Supplied with its battery, a cable for connection to Micrologic trip units, a USB 

cable for connection to a PC and a battery charger.

Compatibility
 b Micrologic control units A, E, P, H.
 b PC with USB port or Bluetooth link and Excel software.

Technical characteristics
Charger power supply 100 – 240 V; a1A; 50 – 60 Hz
Charger power consumption Max 100 W
Battery 3.3 V DC; 9 mAh; Li-Ion
Operating temperature -20 to +60 °C
GetnSet dimensions 95 x 60 x 35 mm
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Functions  
and characteristics

Communication 
COM option in Masterpact

All the Masterpact devices can be fitted with the 
communication function thanks to the COM option.
Masterpact uses the Modbus communications protocol 
for full compatibility with the supervision management 
systems. An external gateway is available for 
communication on other networks:
Eco COM is limited to the transmission of metering 
data and status.
It is not used to communicate controls.

For fixed devices, the COM option is made up of:
 b a Modbus BCM ULP “device” communication module, installed behind the 

Micrologic control unit and supplied with its set of sensors (OF, SDE ,PF and CH 
micro switches) its kit for connection to XF and MX1 communicating voltage releases 
and its COM terminal block (inputs E1 to E6).
For drawout devices, the COM option is made up of:

 b a Modbus BCM ULP “device” communication module, installed behind the 
Micrologic control unit and supplied with its set of sensors (OF, SDE, PF and CH 
micro switches) its kit for connection to XF and MX1 communicating voltage releases 
and its COM terminal block (inputs E1 to E6).

 b a “chassis” communication module supplied separately with its set of sensors (CE, 
CD and CT contacts) Modbus CCM.
Status indication by the COM option is independent of the device indication contacts. 
These contacts remain available for conventional uses.
Modbus BCM ULP “Device” communication module
This module is independent of the control unit. It receives and transmits information 
on the communication network. An infra-red link transmits data between the control 
unit and the communication module.
Consumption: 30 mA, 24 V.
Modbus CCM “chassis” communication module
This module is independent of the control unit. With Modbus “chassis” 
communication module, this module makes it possible to address the chassis and to 
maintain the address when the circuit breaker is in the disconnected position.
Consumption: 30 mA, 24 V.
XF and MX1 communicating voltage releases
The XF and MX1 communicating voltage releases are equipped for connection to 
the “device” communication module.
The remote-tripping function (MX2 or MN) are independent of the communication 
option. They are not equipped for connection to the “device” communication module.
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communication module.
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Modbus CCM “chassis” 
communication module.

1  Modbus BCM ULP “Device” communication module. : Hard wire.
2  Modbus CCM “Chassis” communication module (option). : Modbus.
3  OF, SDE, PF and CH micro switches.
4  CE, CD and CT contacts.
5  XF and MX1 communicating voltage releases.
6  Micrologic control unit.
7  COM terminal block (E1 to E6).
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Overview of functions
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ps Four functional levels 
The Masterpact can be integrated into a Modbus communication environment.  
There are four possible functional levels that can be combined.

Switch-
disconnectors

Circuit breaker

Status indications
ON/OFF (O/F) b A E P H
Spring charged CH b A E P H
Ready to close b A E P H
Fault-trip SDE b A E P H
Connected / disconnected / test position
CE/CD/CT (CCM only)

b A E P H

Controls 
MX1 open b A E P H
XF close b A E P H
Measurements

Instantaneous measurement information b A E P H
Averaged measurement information b E P H
Maximeter / minimeter b A E P H
Energy metering b E P H
Demand for current and power b E P H
Power quality b H
Operating assistance

Protection and alarm settings P H
Histories E P H
Time stamped event tables P H
Maintenance indicators A E P H

A: Micrologic with ammeter
E: Micrologic “Energy”
P: Micrologic “Power”
H: Micrologic “Harmonics”
Note: see the description of the Micrologic control units for 
further details on protection and alarms, measurements, 
waveform capture, histories, logs and maintenance indicators.

Communication Modbus bus
The Modbus RS 485 (RTU protocol) system is an open bus on which communicating 
Modbus devices (Compact NS with Modbus COM, Power Meter PM700, PM800, 
Sepam, Vigilohm, Compact NSX, etc.) are installed. All types of PLCs and 
microcomputers may be connected to the bus.
Addresses
The Modbus communication parameters (address, baud rate, parity) are entered 
using the keypad on the Micrologic A, E, P, H. For a switch-disconnector, it is 
necessary to use the RSU (Remote Setting Utility) Micrologic utility.
Modbus addresses

@xx Circuit breaker manager (1 to 47)
@xx + 50 Chassis manager (51 to 97)
@xx + 200 Measurement manager (201 to 247)
@xx + 100 Protection manager (101 to 147)

The manager addresses are automatically derived from the circuit breaker address 
@xx entered via the Micrologic control unit (the default address is 47).
Number of devices
The maximum number of devices that may be connected to the Modbus bus 
depends on the type of device (Compact with Modbus COM, PM700, PM800, 
Sepam, Vigilohm, Compact NSX, etc.), the baud rate (19200 is recommended),  
the volume of data exchanged and the desired response time. The RS 485 physical 
layer offers up to 32 connection points on the bus (1 master, 31 slaves).
A fixed device requires only one connection point (communication module on the 
device). A drawout device uses two connection points (communication modules on 
the device and on the chassis).
The number must never exceed 31 fixed devices or 15 drawout devices.
Length of bus
The maximum recommended length for the Modbus bus is 1200 meters.
Bus power source
A 24 V DC power supply is required (less than 20 % ripple, insulation class II).
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Functions  
and characteristics

Masterpact communication 
Networks and sofware

Modbus
Modbus is the most widely used communication protocol in industrial networks.  
It operates in master-slave mode. The devices (slaves) communicate one after  
the other with a gateway (master).
Masterpact, Compact NSX, PowerLogic and Sepam products all operate with this 
protocol. A Modbus network is generally implemented on an LV or MV switchboard 
scale. Depending on the data monitored and the desired refresh rate, a Modbus 
network connected to a gateway can serve 4 to 16 devices. For larger installations,  
a number of Modbus networks can be connected to an Ethernet network (TCP/IP/
Modbus protocol) via their gateways (EGX). 

Internet

Modbus Modbus

EGX100/300EGX100/300

FDM121

Masterpact Compact NSXCompact NS 630b/3200

Modbus

PowerMeterSepam

FDM121

FDM121CCM

Firewall

Automatic
notification

Nomad
mode

Site Intranet

Ethernet (TCP/IP/Modbus) 

Consultation
RSU
RCU

Consultation
RSU
RCU

Ethernet (TCP/IP/Modbus)
Modbus
ULP
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Masterpact uses the Modbus communication protocol, 
compatible with ION-E electrical engineering expert 
system software. 
Two downloadable sofware (RSU, RCU) from 
schneider-electric.com facilitate implementation  
of communication functions.
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Micrologic utilities
 b Two utilities, RSU and RCU, presented on the next page, are available to assist in 

starting up a communicating installation. Intended for Masterpact, the software can 
be downloaded from the Schneider Electric internet site.

 b The "Live update" function enables immediate updating to obtain the most recent 
upgrades. These easy-to-use utilities include starting assistance and on-line help. 
They are compatible with Microsoft Windows 2000, XP and Windows 7. 
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RSU configuration screen for a Micrologic.
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RCU mini-supervision screen for current measurements.

Gateway
The gateway has two functions:

 b access to the company intranet (Ethernet) by converting Modbus frames  
to the TCP/IP/Modbus protocol 

 b optional web-page server for the information from the devices.
Examples include EGX100 and EGX300.

P
E

86
18

1r
-2

51
.e

ps

EGX300.
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Functions 
and characteristics

Masterpact communication 
RSU and RCU utilities 

Two utilities, RSU and RCU, are available to assist in 
starting up a communicating installation.
They can be downloaded from the Schneider Electric 
internet site and include a "Live update" function that 
enables immediate updating.

RSU (Remote Setting Utility)
This utility is used to set the protection functions and alarms for each Masterpact 
device. 
After connection to the network and entry of the circuit-breaker Modbus address,  
the software automatically detects the type of trip unit installed.
There are two possible operating modes.

Off-line with the software disconnected from the 
communication network 
For each selected circuit breaker, the user can do the following.
Determine the protection settings 
The settings are carried out on a screen that shows the front of the trip unit.  
The Micrologic setting dials, keypad and screen are simulated for easy use of all 
Micrologic setting functions. 
Save and duplicate the protection settings
Each configuration created can be saved for subsequent device programming. It can 
also be duplicated and used as the basis for programming another circuit breaker.

On-line with the software connected to the network
Similarly, for each selected circuit breaker, the user can do the following.
Display the current settings
The software displays the trip unit and provides access to all settings.
View the corresponding protection curves
A graphic curve module in the software displays the protection curve corresponding 
to the settings. It is possible to lay a second curve over the first for discrimination 
studies. 
Modify settings in a secure manner

 b There are different levels of security:
 v password: by default, it is the same for all devices, but can be differentiated for 

each device
 v locking of the Modbus interface module which must be unlocked before the 

corresponding device can be set remotely
 v maximum settings limited by the positions of the two dials on the trip unit.

These dials, set by the user, determine the maximum settings that can be made via 
the communication system. 

 b Settings are modified by:
 v either direct, on-line setting of the protection settings on the screen
 v or by loading the settings prepared in off-line mode. This is possible only if the 

positions of the dials allow the new settings. 
All manual settings made subsequently on the device have priority.
Program alarms

 b Up to 12 alarms can be linked to measurements or events.
 b Two alarms are predefined and activated automatically:
 v Micrologic 5: overload (Ir)
 v Micrologic 6: overload (Ir) and ground fault (Ig).
 b Thresholds, priorities and time delays can be set for 10 other alarms. They may be 

selected from a list of 91 alarms.
Set the outputs of the SDx relays
This is required when the user wants to change the standard configuration and 
assign different signals to the 2 outputs of the SDx relay.

RCU (Remote Control Utility)
The RCU utility can be used to test communication for all the devices connected to 
the Modbus network. It is designed for use with Masterpact, Compact NSX, 
Advantys OTB and Power Meter devices. It offers a number of functions.
Mini supervisor 

 b Display of I, U, f, P, E and THD measurements for each device, via navigation. 
 b Display of ON/OFF status.

Open and close commands for each device 
A common or individual password must first be entered.

When all functions have been tested, this utility is replaced by the supervision 
software selected for the installation.
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RSU: Micrologic Remote Setting Utility.
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RCU: Remote Control Utility for communication tests.
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Supervision software

Schneider Electric electrical installation supervision, 
management and expert system software integrates 
Masterpact, Compact and Compact NSX identification 
modules.

Types of software
Masterpact, Compact and Compact NSX communication functions are designed  
to interface with software dedicated to electrical installations:

 b switchboard supervision
 b electrical installation supervision 
 b power system management: electrical engineering expert systems 
 b process control 
 b SCADA (Supervisory Control & Data Acquisition), EMS (Enterprise Management 

System) or BMS (Building Management System) type software.

Schneider Electric solutions 
Electrical switchboard supervision via EGX300 Web servers
A simple solution for customers who want to consult the main electrical parameters 
of switchboard devices without dedicated software. 
Up to 16 switchboard devices are connected via Modbus interfaces to an EGX300 
Ethernet gateway integrating the functions of a web page server. The embedded 
Web pages can be easily configured with just a few mouse clicks. The information 
they provide is updated in real time. 
The Web pages can be consulted using a standard Web browser on a PC connected 
via Ethernet to the company Intranet or remotely via a modem. Automatic notification 
of alarms and threshold overruns is possible via e-mail or SMS (Short Message 
Service). 

Electrical installation supervision via iRIO RTU
The iRIO RTU (remote terminal unit) can be used as Ethernet coupler for the 
PowerLogic System devices and for any other communicating devices operating 
under Modbus RS 485 protocol. Data is viewable via a standard web browser.

ION-E electrical engineering expert system software
ION-E is a family of web-enabled software products for high-end power-monitoring 
applications. It is designed for large power systems.
ION-E offer detailed analysis of electrical events, long-duration data logging and 
extensive, economical report-building capabilities (e.g. consumption monitoring and 
tariff management).
A wide variety of screens can be displayed in real time, including more than 50 
tables, analogue meters, bargraphs, alarms logs with links to display waveforms and 
predefined reports on energy quality and service costs.
Other software 
Masterpact, Compact and Compact NSX devices can forward their measurement 
and operating information to special software integrating the electrical installation 
and other technical facilities:

 b SCADA process control software: Vijeo CITECT
 b BMS Building Management System software: Vista.

Please consult us.
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E

86
18

1r
-2

51
.e

ps

EGX300

P
B

10
48

59
.e

ps

iRIO RTU

P
B

10
48

07
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8.
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ION-E
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Functions 
and characteristics

Masterpact communication
Communication wiring system

Wiring system ULP
The wiring system is designed for low-voltage power switchboards. Installation 
requires no tools or special skills.
The prefabricated wiring ensures both data transmission (ModBus protocol)  
and 24 V DC power distribution for the communications modules on the Micrologic 
control units.

P
B

10
66

72
-1

76
.e

ps

1 BCM ULP: Breaker Communication Module with ULP port 13 ULP cable 0.3 m
0.6 m
1 m
2 m
3 m
5 m

TRV00803
TRV00806
TRV00810
TRV00820
TRV00830
TRV00850

2 Micrologic control unit
3 Breaker ULP cord 0.35 m

1.3 m
3 m

LV434195
LV434196
LV434197

4 Modbus cable
5 Ethernet cable 14 NSX cord 0.35 m

1.3 m
3 m

LV434200
LV434201
LV434202

6 FDM121: Front Display Module TRV00121
7 ULP line terminators TRV00880
8 CCM: Chassis Communication Module 33852
9 EGX100: Ethernet gateway
10 External 24 V DC power supply module
11 Modbus interface TRV00210
12 Stacking accessorie TRV00217

1

2

3
4
5

6

7

8 9 10 4

6

14

13

12

11

1
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Three types of connection are available:
b vertical or horizontal rear connection 
b front connection 
b mixed connection. 
The solutions presented are similar in principle for all 
Masterpact NT and NW fixed and drawout devices.

Rear connection
Horizontal Vertical

P
B

10
43

54
A

40
.e

ps

P
B

10
43

55
A

40
.e

ps

Simply turn a horizontal rear connector 90° to make it a vertical connector.
For the 6300 A circuit breaker, only vertical connection is available.

Front connection

P
B

10
43

56
A

40
.e

ps

Front connection is available for NW fixed and drawout versions up to 3200 A.

Mixed connection

P
B

10
43

57
A

40
.e

ps

P
B

10
43

58
A

40
.e

ps

P
B

10
43

59
A

40
.e

ps

Note: Masterpact circuit breakers can be connected indifferently with bare-copper, tinned-copper 
and tinned-aluminium conductors, requiring no particular treatment.

Connections 
Overview of solutions
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Functions  
and characteristics

Type of accessory Masterpact NT06 to NT16 Masterpact NW08 to NW63
Fixed Drawout Fixed Drawout
Front 
connection

Rear 
connection

Front 
connection

Rear 
connection

Front 
connection

Rear 
connection

Front 
connection

Rear 
connection

Vertical connection 
adapters

D
B

10
11

56
.e

ps

    (4)

D
B

10
11

56
.e

ps

    (4)

Cable lug  
adapters

D
B

10
11

47
.e

ps

     (4)

D
B

10
11

47
.e

ps

     (4)

Interphase  
barriers

D
B

10
11

48
.e

ps

 (1) D
B

10
11

49
.e

ps

 (1) D
B

10
11

49
.e

ps

 (2) D
B

10
11

49
.e

ps

 (2)

Spreaders

D
B

10
11

50
.e

ps

D
B

10
11

50
.e

ps

Disconnectable 
front-connection 
adapter

D
B

10
11

51
.e

ps

 

Safety shutters 
with padlocking

D
B

10
11

52
.e

ps

standard

D
b1

01
15

3.
ep

s

standard
Shutter position  
indication and 
locking

D
B

10
11

54
.e

ps

Arc chute screen

D
B

10
11

55
.e

ps

(3)

D
B

10
11

55
.e

ps

(1) Mandatory for voltages > 500 V, not compatible with 
spreaders.
(2) Except for the NW40 equipped with horizontal rear 
connections.
(3) Mandatory for fixed NT front-connection versions with 
vertical-connection adapters oriented towards the front.
(4) Vertical connection adapters and cable lug adapters are  
not compatible with voltages > 500 V.

Masterpact M replacement kit
A set of connection parts is available to allow replacement of a Masterpact M08 to 
M32 circuit breaker by a Masterpact NW without modifying the busbars (please 
consult us).

Mounting on a switchboard backplate using special brackets
Masterpact NT and NW fixed front-connected circuit breakers can be installed on a 
backplate without any additional accessories.
Masterpact NW circuit breakers require a set of special brackets.

Connections 
Accessories
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P
B

10
43

60
A

30
.e

ps Vertical-connection adapters (option)
Mounted on front-connected devices or chassis, the adapters facilitate connection to 
a set of vertical busbars.

P
B

10
43

61
A

30
.e

ps Cable-lug adapters (option)
Cable-lug adapters are used in conjunction with vertical-connection adapters.
They can be used to connect a number of cables fitted with lugs.
To ensure adequate mechanical strength, the connectors must be secured together 
via spacers (catalogue number 07251).

P
B

10
43

50
A

30
.e

ps Interphase barriers (option)
These barriers are flexible insulated partitions used to reinforce isolation of 
connection points in installations with busbars, whether insulated or not. 
For Masterpact NT/NW devices (up to NW40), they are installed vertically between 
rear connection terminals. They are mandatory for NT devices at voltages > 500 V.
They are not compatible with spreaders.

P
B

10
43

62
A

30
.e

ps Spreaders (option)
Mounted on the front or rear connectors, spreaders are used to increase the distance 
between bars in certain installation configurations.

D
B

11
70

39
.e

ps Arc chute screen (option)
For fixed Masterpact NT front-connection versions and with vertical-connection 
adapters oriented towards the front, an arc chute screen must be installed to respect 
safety clearances.

The arc chute screen is delivered in standard on the NT and NW drawout version.
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P
B

10
43

63
A

50
.e

ps Disconnectable front-connection adapter (option)
Mounted on a fixed front-connected device, the adapter simplifies replacement  
of a fixed device by enabling fast disconnection from the front.

P
B

10
43

64
A

50
.e

ps Safety shutters (VO standard)
Mounted on the chassis, the safety shutters automatically block access to the 
disconnecting contact cluster when the device is in the disconnected or test positions 
(degree of protection IP 20) When the device is removed from its chassis, no live 
parts are accessible.
The shutter-locking system is made up of a moving block that can be padlocked 
(padlock not supplied). The block:

 b prevents connection of the device
 b locks the shutters in the closed position.

For Masterpact NW08 to NW63
A support at the back of the chassis is used to store the blocks when they are not 
used:

 b 2 blocks for NW08 to NW40
 b 4 blocks for NW40b to NW63.

D
B

10
11

58
.e

ps Shutter position indication and locking on front face  
(VIVC, NW only)
This option located on the chassis front plate indicates that the shutters are closed. 
It is possible to independently or separately padlock the two shutters using one to 
three padlocks (not supplied).

Connections
Accessories

Functions  
and characteristics

207E2300.indd   40 10/04/2013   10:02:16

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 703 of 3354



 A-41

Micrologic 6.0 E
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6
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0
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instantaneous

I i

menu
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66

50
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1  Reset button for 
mechanical 
trip indication.

2  OFF pushbutton.
3  OFF position lock.
4  Electrical closing 

pushbutton.
5  ON pushbutton.
6  Springs charged 

indication.
7  Pushbutton locking.
8  Contact position 

indication.
9  Operation counter.

P
B

10
08

11
-3

2.
ep

s Pushbutton locking VBP
The transparent cover blocks access to the pushbuttons used to open and close the 
device.
It is possible to independently lock the opening button and the closing button. 
The locking device is often combined with a remote operating mechanism.
The pushbuttons may be locked using either:

 b three padlocks (not supplied)
 b lead seal
 b two screws.

Device locking in the OFF position VCPO by padlocks,  
VSPO by keylocks
The circuit breaker is locked in the OFF position by physically maintaining the 
opening pushbutton pressed down:

 b using padlocks (one to three padlocks, not supplied), shackle diameter: 5 to 8 mm
 b using keylocks (one or two different keylocks, supplied).

Keys may be removed only when locking is effective (Profalux or Ronis type locks). 
The keylocks are available in any of the following configurations:

 b one keylock
 b one keylock mounted on the device + one identical keylock supplied separately  

for interlocking with another device
 b two different key locks for double locking.

Profalux and Ronis keylocks are compatible with each other.
A locking kit (without locks) is available for installation of one or two keylocks (Ronis, 
Profalux, Kirk or Castell).
Accessory-compatibility 
For Masterpact NT: 3 padlocks or 1 keylock.
For Masterpact NW: 3 padlocks and/or 2 keylocks.

Cable-type door interlock IPA
This option prevents door opening when the circuit breaker is closed and prevents 
circuit breaker closing when the door is open.
For this, a special plate associated with a lock and a cable is mounted on the right 
side of the circuit breaker.
With this interlock installed, the source changeover function cannot be implemented.
This option is identical for fixed and drawout versions.

Access to pushbuttons protected by transparent cover.

P
B

10
08

10
-3

2.
ep

s

Pushbutton locking using a padlock.

P
B

10
08

12
-3

2.
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s

OFF position locking using a padlock.

P
B
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43

65
A

40
.e

ps

OFF position locking using a keylock.

Locking 
On the device
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D
B

12
66

51
.e

ps

1  Mismatch protection.
2  Door interlock.
3  Racking interlock.
4  Keylock locking.
5  Padlock locking.
6  Position indicator.
7  Chassis front plate 

(accessible with cubicle 
door closed).

8  Racking-handle entry.
9  Reset button.
10  Racking-handle storage.

P
B

10
43

66
A

32
.e

ps

P
B

10
43

67
A

34
.e

ps “Disconnected” position locking by padlocks (standard)  
or keylocks VSPD (option)
Mounted on the chassis and accessible with the door closed, these devices lock the 
circuit breaker in the “disconnected” position in two manners:
b using padlocks (standard), up to three padlocks (not supplied)
b using keylocks (optional), one or two different keylocks are available.
Profalux and Ronis keylocks are available in different options:
b one keylock
b two different keylocks for double locking
b one (or two) keylocks mounted on the device + one (or two) identical keylocks 
supplied separately for interlocking with another device.
A locking kit (without locks) is available for installation of one or two keylocks (Ronis, 
Profalux, Kirk or Castell).

“Connected”, “disconnected” and “test” position locking
The “connected”, “disconnected” and “test” positions are shown by an indicator andc 
are mechanically indexed. The exact position is obtained when the racking handle 
blocks. A release button is used to free it.
As standard, the circuit breaker can be locked only in "disconnected position". On 
request, the locking system may be modified to lock the circuit breaker in any of the 
three positions: "connected", "disconnected" or "test".

Door interlock catch VPEC
Mounted on the right or left-hand side of the chassis, this device inhibits opening of 
the cubicle door when the circuit breaker is in “connected” or “test” position. It the 
breaker is put in the “connected” position with the door open, the door may be closed 
without having to disconnect the circuit breaker.

Racking interlock VPOC
This device prevents insertion of the racking handle when the cubicle door is open.

Racking interlock between crank and OFF pushbutton IBPO 
(for NW only)
This option makes it necessary to press the OFF pushbutton in order to insert the 
racking handle and holds the device open until the handle is removed.

Automatic spring discharge before breaker removal DAE  
(for NW only)
This option discharges the springs before the breaker is removed from the chassis.

Mismatch protection VDC 
Mismatch protection ensures that a circuit breaker is installed only in a chassis with 
compatible characteristics. It is made up of two parts (one on the chassis and one on 
the circuit breaker) offering twenty different combinations that the user may select.

”Disconnected” position 
locking by padlocks.

”Disconnected” position 
locking by keylocks.

P
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43
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A

32
.e
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Door interlock.

P
B

10
43

68
A

32
.e

ps

Racking interlock.

PB
10

08
15

-3
2R

_S
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s

Mismatch protection.

Locking 
On the chassis

Functions  
and characteristics
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Indication contacts are available:
b in the standard version for relay applications 
b in a low-level version for control of PLCs and 
electronic circuits. 
M2C and M6C contacts may be programmed via the 
Micrologic E, P and H control units.

ON/OFF indication contacts OF
Two types of contacts indicate the ON or OFF position of the circuit breaker:

 b micro switch type changeover contacts for Masterpact NT
 b rotary type changeover contacts directly driven by the mechanism for Masterpact 

NW. These contacts trip when the minimum isolation distance between the main 
circuit-breaker contacts is reached.
OF NT NW

Supplied as standard 4 4
Maximum number 4 12
Breaking capacity (A)
p.f.: 0.3
AC12/DC12

Standard Minimum load: 100 mA/24 V

P
B

10
08

06
-3

2.
ep

s

P
B

10
08

07
-2

0.
ep

s V AC 240/380 6 10/6 (1)

480 6 10/6 (1)

690 6 6
V DC 24/48 2.5 10/6 (1)

125 0.5 10/6 (1)

250 0.3 3
Low-level Minimum load: 2 mA/15 V 

V AC 24/48 5 6
ON/OFF indication contacts 
(OF) (rotary type).

240 5 6
380 5 3

V DC 24/48 5/2.5 6
125 0.5 6
250 0.3 3

(1) Standard contacts: 10 A; optional contacts: 6 A.

“Fault-trip” indication contacts SDE
Circuit-breaker tripping due to a fault is signalled by:

 b a red mechanical fault indicator (reset)
 b one changeover contact SDE.

Following tripping, the mechanical indicator must be reset before the circuit breaker 
may be closed. One SDE is supplied as standard. An optimal SDE may be added.
This latter is incompatible with the electrical reset after fault-trip option (RES).

ON/OFF indication contacts 
(OF) (micro switch type).

SDE NT/NW

P
B

10
08

20
-3

2.
ep

s Supplied as standard 1
Maximum number 2
Breaking capacity (A)
p.f.: 0.3
AC12/DC12

Standard Minimum load: 100 mA/24 V
V AC 240/380 5

480 5
690 3

V DC 24/48 3
125 0.3
250 0.15

Low-level Minimum load: 2 mA/15 V 
V AC 24/48 3

240 3
380 3

Additional “fault-trip” 
indication contacts (SDE)

V DC 24/48 3
125 0.3
250 0.15

P
B

10
08

16
-3

2.
ep

s

Combined “connected/closed” contacts EF
The contact combines the “device connected” and the “device closed” information to 
produce the “circuit closed” information. Supplied as an option for Masterpact NW, it 
is mounted in place of the connector of an additional OF contact.
EF NW

Maximum number 8
Breaking capacity (A)
p.f.: 0.3
AC12/DC12

Standard Minimum load: 100 mA/24 V
V AC 240/380 6

480 6
690 6

V DC 24/48 2.5
125 0.8

Combined contacts. 250 0.3
Low-level Minimum load: 2 mA/15 V 

V AC 24/48 5
240 5
380 5

V DC 24/48 2.5
125 0.8
250 0.3

Indication contacts 
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P
B

10
08

17
-3

2.
ep

s “Connected”, “disconnected” and “test” position carriage 
switches
Three series of optional auxiliary contacts are available for the chassis:

 b changeover contacts to indicate the “connected” position CE
 b changeover contacts to indicate the “disconnected” position CD. This position is 

indicated when the required clearance for isolation of the power and auxiliary circuits 
is reached

 b changeover contacts to indicate the “test” position CT. In this position, the power 
circuits are disconnected and the auxiliary circuits are connected.
Additional actuators
A set of additional actuators may be installed on the chassis to change the functions 
of the carriage switches.

CE, CD and CT “connected/disconnected/test” position 
carriage switches. 

NT NW
Contacts CE/CD/CT CE/CD/CT

P
B

10
07

78
-3

2.
ep

s Maximum number Standard 
with additional actuators

3 2 1 3 3 3
9 0 0
6 3 0
6 0 3
3 6 0

Breaking capacity (A)
p.f.: 0.3
AC12/DC12

Standard Minimum load: 100 mA/24 V
V AC 240 8 8

380 8 8
480 8 8
690 6 6

V DC 24/48 2.5 2.5
125 0.8 0.8

M2C programmable contacts: circuit-breaker internal relay with 
two contacts.

250 0.3 0.3
Low-level Minimum load: 2 mA/15 V 

V AC 24/48 5 5

P
B

10
07

81
-3

2.
ep

s 240 5 5
380 5 5

V DC 24/48 2.5 2.5
125 0.8 0.8
250 0.3 0.3

M2C / M6C programmable contacts
These contacts, used with the Micrologic E, P and H control units, may be 
programmed via the control unit keypad or via a supervisory station with the COM 
communication option. They require an external power supply module. 
The M2C (two contacts) and M6C (six contacts) auxiliary contacts may be used to 
signal threshold overruns or status changes. They can be programmed using the 
keypad on the Micrologic P control unit or remotely using the COM option (BCM 
ULP).

M6C programmable contacts: 
circuit-breaker external relay with six independent changeover 
contacts controlled from the circuit breaker via a three-wire 
connection. (maximum length is 10 meters).

Micrologic Type E Types P, H
Characteristics M2C M2C / M6C

Minimum load 100 mA/24 V 100 mA/24 V
Breaking capacity (A)
p.f.: 0.7

V AC 240 5 5
380 3 3

V DC 24 1.8 1.8
48 1.5 1.5
125 0.4 0.4
250 0.15 0.15

D
B

11
70

38
.e

ps M2C: 24 V DC 
power supplied 
by control unit 
(consumption 
100 mA).

M6C: external 24 V DC power supply required 
(consumption 100 mA).

D
B

10
11

70
.e

ps

Indication contactsFunctions  
and characteristics
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Two solutions are available for remote operation of 
Masterpact devices:
b a point-to-point solution 
b a bus solution with the COM communication option.

The remote ON / OFF function is used to remotely open and close the circuit breaker. 
It is made up of:

 b an electric motor MCH equipped with a “springs charged” limit switch contact CH
 b two voltage releases:
 v a closing release XF
 v an opening release MX.

Optionally, other functions may be added:
 b a “ready to close” contact PF
 b an electrical closing pushbutton BPFE
 b remote RES following a fault.

A remote-operation function is generally combined with:
 b device ON / OFF indication OF
 b “fault-trip” indication SDE.

Wiring diagram of a point-to-point remote ON / OFF function

P
B

10
43

49
A

68
.e

ps

D
B

11
17

83
.e

ps

Note: an opening order always takes priority over a closing 
order.  
If opening and closing orders occur simultaneously, the 
mechanism discharges without any movement of the main 
contacts. The circuit breaker remains in the open position 
(OFF). 
In the event of maintained opening and closing orders, the 
standard mechanism provides an anti-pumping function by 
blocking the main contacts in open position.
Anti-pumping function. After fault tripping or intentional 
opening using the manual or electrical controls, the closing 
order must first be discontinued, then reactivated to close the 
circuit breaker.
When the automatic reset after fault trip (RAR) option is 
installed, to avoid pumping following a fault trip, the automatic 
control system must take into account the information supplied 
by the circuit breaker before issuing a new closing order or 
blocking the circuit breaker in the open position (information  
on the type of fault, e.g. overload, short-time fault, earth fault, 
earth leakage, short-circuit, etc.).

Note: MX communicating releases are of the impulse type 
only and cannot be used to lock a circuit breaker in OFF 
position. For locking in OFF position, use the remote tripping 
function (2nd MX or MN).
When MX or XF communicating releases are used, the third 
wire (C3, A3) must be connected even if the communication 
module is not installed. When the control voltage (C3-C1 or 
A3-A1) is applied to the MX or XF releases, it is necessary to 
wait 1.5 seconds before issuing an order. Consequently, it is 
advised to use standard MX or XF releases for applications 
such as source-changeover systems.

Wiring diagram of a bus-type remote ON / OFF function

COM

D
B

41
30

05
.e

ps

Remote operation 
Remote ON / OFF

207E2300.indd   45 10/04/2013   10:02:20

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 708 of 3354



A-46

P
B

10
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97
-2
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P
B

10
08

08
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ep

s Electric motor MCH
The electric motor automatically charges and recharges the spring mechanism when 
the circuit breaker is closed. Instantaneous reclosing of the breaker is thus possible 
following opening. The spring-mechanism charging handle is used only as a backup 
if auxiliary power is absent.
The electric motor MCH is equipped as standard with a limit switch contact CH that 
signals the “charged” position of the mechanism (springs charged).
Characteristics

Power supply V AC 50/60 Hz 48/60 - 100/130 - 200/240 - 277- 380/415 - 400/440 - 480
V DC 24/30 - 48/60 - 100/125 - 200/250 

Operating threshold 0.85 to 1.1 Un
Consumption (VA or W) 180
Motor overcurrent 2 to 3 In for 0.1 s
Charging time maximum 3 s for Masterpact NT

maximum 4 s for Masterpact NW
Operating frequency maximum 3 cycles per minute
CH contact 10 A at 240 V

Voltage releases XF and MX
Their supply can be maintained or automatically disconnected.Electric motor MCH for 

Masterpact NT.
Electric motor MCH for 
Masterpact NW.
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ps Closing release XF
The XF release remotely closes the circuit breaker if the spring mechanism is 
charged.
Opening release MX
The MX release instantaneously opens the circuit breaker when energised. It locks 
the circuit breaker in OFF position if the order is maintained (except for MX 
“communicating” releases).
Note: whether the operating order is maintened or automatically disconnected (pulse -type), XF 
or MX “communicating” releases (“bus” solution with “COM” communication option) always have 
an impulse-type action (see diagram).
Characteristics XF MX 

Power supply V AC 50/60 Hz 24 - 48 - 100/130 - 200/250 - 277 - 380/480
V DC 12 - 24/30 - 48/60 - 100/130 - 200/250

Operating threshold 0.85 to 1.1 Un 0.7 to 1.1 Un
Consumption (VA or W) Hold: 4.5

Pick-up: 200 (200 ms)
Hold: 4.5
Pick-up: 200 (200 ms)

Circuit breaker  
response time at Un

55 ms ±10 (Masterpact NT) 50 ms ±10
70 ms ±10 (NW y 4000 A)
80 ms ±10 (NW > 4000 A)

P
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“Ready to close” contact PF
The “ready to close” position of the circuit breaker is indicated by a mechanical indicator 
and a PF changeover contact. This signal indicates that all the following are valid:

 b the circuit breaker is in the OFF position
 b the spring mechanism is charged
 b a maintained opening order is not present:
 v MX energised
 v fault trip
 v remote tripping second MX or MN
 v device not completely racked in
 v device locked in OFF position
 v device interlocked with a second device.

Characteristics NT/NW
Maximum number 1
Breaking capacity (A)
p.f.: 0.3
AC12/DC12

Standard Minimum load: 100 mA/24 V
V AC 240/380 5

480 5
690 3

V DC 24/48 3
125 0.3
250 0.15

Low-level Minimum load: 2 mA/15 V 
V AC 24/48 3

240 3
380 3

V DC 24/48 3
125 0.3
250 0.15

XF and MX voltage releases.
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“Ready to close” contacts PF.

Remote operation 
Remote ON / OFF

Functions  
and characteristics
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s Electrical closing pushbutton BPFE
Located on the front panel, this pushbutton carries out electrical closing of the circuit 
breaker. It is generally associated with the transparent cover that protects access to 
the closing pushbutton.
Electrical closing via the BPFE pushbutton takes into account all the safety functions 
that are part of the control/monitoring system of the installation.
The BPFE connects to the closing release (XF com) in place of the COM module.
The COM module is incompatible with this option.
Different types of voltage exist and the XF electromagnet is compulsary if the BPFE 
option is selected.

 

Electrical closing pushbutton BPFE.

Remote reset after fault trip
Electrical reset after fault trip RES
Following tripping, this function resets the “fault trip” indication contacts SDE  
and the mechanical indicator and enables circuit breaker closing.
Power supply: 110/130 V AC and 200/240 V AC.
The use of XF closing release is compulsory with this option.
The additional "Fault Trip" indication contact SDE2 is not compatible with RES.

 

Automatic reset after fault trip RAR
Following tripping, a reset of the mechanical indicator (reset button) is no longer 
required to enable circuit-breaker closing. The mechanical (reset button) and 
electrical SDE indications remain in fault position until the reset button is pressed.
The use of XF closing release is compulsory with this option.
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ps This function opens the circuit breaker via an electrical order. It is made up of:
 b a shunt release second MX
 b or an undervoltage release MN
 b or a delayed undervoltage release MNR: MN + delay unit.

These releases (2nd MX or MN) cannot be operated by the communication bus.
The delay unit, installed outside the circuit breaker, may be disabled by an 
emergency OFF button to obtain instantaneous opening of the circuit breaker.
Wiring diagram for the remote-tripping function
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Voltage releases second MX
When energised, the MX voltage release instantaneously opens the circuit breaker. 
A continuous supply of power to the second MX locks the circuit breaker in the OFF 
position.

MX or MN voltage release. Characteristics
Power supply V AC 50/60Hz 24 - 48 - 100/130 - 200/250 - 277- 380/480

V DC 12 - 24/30 - 48/60 - 100/130 - 200/250
Operating threshold 0.7 to 1.1 Un
Permanent locking function 0.85 to 1.1 Un
Consumption (VA or W) Pick-up: 200 (80 ms) Hold: 4.5
Circuit breaker response time at Un 50 ms ±10

Instantaneous voltage releases MN
The MN release instantaneously opens the circuit breaker when its supply voltage 
drops to a value between 35 % and 70 % of its rated voltage. If there is no supply on 
the release, it is impossible to close the circuit breaker, either manually or electrically. 
Any attempt to close the circuit breaker has no effect on the main contacts. Circuit-
breaker closing is enabled again when the supply voltage of the release returns to 
85 % of its rated value.

Characteristics
Power supply V AC 50/60 Hz 24 - 48 - 100/130 - 200/250 - 380/480 

V DC 24/30 - 48/60 - 100/130 - 200/250
Operating threshold Opening 0.35 to 0.7 Un

Closing 0.85 Un
Consumption (VA or W) Pick-up: 200 (200 ms) Hold: 4.5
MN consumption 
with delay unit (VA or W)

Pick-up: 200 (200 ms) Hold: 4.5

Circuit breaker response time at Un 40 ms ±5 for NT
90 ms ±5 for NW

MN delay units
To eliminate circuit-breaker nuisance tripping during short voltage dips, operation of 
the MN release can be delayed. This function is achieved by adding an external 
delay unit in the MN voltage-release circuit. Two versions are available, adjustable 
and non-adjustable.
Characteristics

Power supply Non-adjustable 100/130 - 200/250
V AC 50-60 Hz /DC Adjustable 48/60 - 100/130 - 200/250 - 380/480
Operating threshold Opening 0.35 to 0.7 Un

Closing 0.85 Un
Delay unit consumption Pick-up: 200 (200 ms) Hold: 4.5
Circuit breaker response time at Un Non-adjustable 0.25 s

Adjustable 0.5 s - 0.9 s - 1.5 s - 3 s

Remote operation 
Remote tripping

Functions  
and characteristics
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Accessories 
P
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ps Auxiliary terminal shield CB

Optional equipment mounted on the chassis, the shield prevents access to the 
terminal block of the electrical auxiliaries.
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ps Operation counter CDM
The operation counter sums the number of operating cycles and is visible on the front 
panel. It is compatible with manual and electrical control functions.
This option is compulsory for all the source-changeover systems.
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ps Escutcheon CDP
Optional equipment mounted on the door of the cubicle, the escutcheon increases 
the degree of protection to IP 40 (circuit breaker installed free standing: IP30). 
It is available in fixed and drawout versions.

Blanking plate OP for escutcheon
Used with the escutcheon, this option closes off the door cut-out of a cubicle not yet 
equipped with a device. It may be used with the escutcheon for both fixed and 
drawout devices.

Escutcheon CDP with blanking plate.
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s Transparent cover CCP for escutcheon
Optional equipment mounted on the escutcheon, the cover is hinged and secured by 
a screw. It increases the degree of protection to IP54, IK10. It adapts to drawout 
devices.

Transparent cover CCP for escutcheon.
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ps Grounding kit KMT
This option allows the grounding of the breaker mechanism while the front cover is 
removed. The grounding is made via the chassis for the drawout version and via the 
fixation side plate for the fixed version.

Grounding kit KMT.
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Functions 
and characteristics

Source-changeover systems
Presentation
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ps Manual source-changeover system

This is the most simple type. It is controlled manually by an operator and 
consequently the time required to switch from the normal to the replacement source 
can vary.
A manual source-changeover system is made up of two or three mechanically 
interlocked manually-operated circuit breakers or switch-disconnectors.
The interlocks prevent any paralleling, even transient, of the two sources.

Remote-operated source-changeover system
This is the most commonly employed system for devices with high ratings (above 
400 A). No human intervention is required. Transfer from the normal to the 
replacement source is controlled electrically.
A remote-controlled source-changeover system is made up of two or three circuit 
breakers or switch-disconnectors linked by an electrical interlocking system that may 
have different configurations. In addition, a mechanical interlocking system protects 
against electrical malfunctions or incorrect manual operations.

Automatic source-changeover systems
An automatic controller may be added to a remote-operated source-changeover 
system for automatic source control according to programmable operating modes.
This solution ensures optimum energy management:

 b transfer to a replacement source according to external requirements
 b management of power sources
 b regulation
 b emergency source replacement, etc.

The automatic controller may be fitted with an option for communication with a 
supervisor.

Communication option
The communication option must not be used to control the opening or closing of 
source-changeover system circuit breakers. It should be used only to transmit 
measurement data or circuit-breaker status.
The eco COM option is perfectly suited to these equipments.
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Commercial and service sector:
b operating rooms in hospitals
b safety systems for tall buildings
b computer rooms (banks, insurance companies, etc.)
b lighting systems in shopping centres…

P
B

10
08

45
A

.e
ps

Industry: 
b assembly lines 
b engine rooms on ships 
b critical auxiliaries in thermal power stations… 
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Infrastructures: 
b port and railway installations 
b runway lighting systems 
b control systems on military sites…
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ps Interlocking of two Compact NS630b to 1600 or two Masterpact 
NT and NW devices using connecting rods
The two devices must be mounted one above the other (either 2 fixed or 2 
withdrawable/drawout devices).
Combinations are possible between Compact NS630b to NS1600 devices and 
between Masterpact NT and Masterpact NW devices.
Installation
This function requires:

 b an adaptation fixture on the right side of each circuit breaker or switch-
disconnector

 b a set of connecting rods with no-slip adjustments.
The adaptation fixtures, connecting rods and circuit breakers or switch-
disconnectors are supplied separately, ready for assembly by the customer.
The maximum vertical distance between the fixing planes is 900 mm.

Possible combinations of “Normal” and “Replacement” source circuit breakers

“Normal N” “Replacement” R
NS630b to 
NS1600

NT06 to NT16 NW08 to 
NW40

NW40b to 
NW63

NS630b to NS1600
Ratings 250... 1600 A  b  

Interlocking of two Masterpact NT or NW circuit breakers using 
connecting rods.

NT06 to NT16
Ratings 250... 1600 A  b   b   b  

NW08 to NW40
Ratings 320... 4000 A  b   b   b  

NW40b to NW63
Ratings 4000... 6300 A  b   b   b  

Mechanical interlocking 
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ps Interlocking of two Masterpact NT/NW or up to three 
Masterpact NW devices using cables
For cable interlocking, the circuit breakers may be mounted one above the other or 
side-by-side.
The interlocked devices may be fixed or drawout, three-pole or four-pole, and have 
different ratings and sizes.
Interlocking between two devices (Masterpact NT and NW)
This function requires:

 b an adaptation fixture on the right side of each device
 b a set of cables with no-slip adjustments
 b the use of a mechanical operation counter CDM is compulsory.

The maximum distance between the fixing planes (vertical or horizontal) is 2000 mm.
Interlocking between three devices (Masterpact NW only)
This function requires:

 b a specific adaptation fixture for each type of interlocking, installed on the right side 
of each device

 b two or three sets of cables with no-slip adjustments
 b the use of a mechanical operation counter CDM is compulsory.

The maximum distance between the fixing planes (vertical or horizontal) is 1000 mm.
Installation
The adaptation fixtures, sets of cables and circuit breakers or switch-disconnectors 
are supplied separately, ready for assembly by the customer.

Installation conditions for cable interlocking systems:
 b cable length: 2.5 m
 b radius of curvature: 100 mm
 b maximum number of curves: 3.

Interlocking of two Masterpact circuit breakers using cable.

Possible combinations of “Normal” and “Replacement” source circuit breakers

“Normal N” “Replacement” R
NT06 to NT16 NW08 to NW40 NW40b to NW63

NT06 to NT16
Ratings 250... 1600 A  b   b   b  

NW08 to NW40
Ratings 320... 4000 A  b   b   b  

NW40b to NW63
Ratings 4000... 6300 A  b   b   b  

All combinations of two Masterpact NT and Masterpact NW devices are possible, 
whatever the rating or size of the devices.

Possible combinations of three device

NT06 to NT16 NW08 to NW40 NW40b to NW63
NT06 to NT16
Ratings 250... 1600 A

NW08 to NW40
Ratings 320... 4000 A  b   b  

NW40b to NW63
Ratings 4000... 6300 A  b   b  

Only Masterpact NW may be used for three-device combinations.

Types of mechanical interlocking and combinations
See catalogue “Source changeover systems”, réf. LVPED211022EN.

Source-changeover systems 
Mechanical interlocking 

Functions 
and characteristics
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Electrical interlocking is used with the mechanical 
interlocking system. 
An automatic controller may be added to take into 
account information from the distribution system.

Electrical interlocking is carried out by an electrical control device.
For Masterpact, this function can be implemented in one of two ways:

 b using the IVE unit
 b by an electrician in accordance with the chapter “electrical diagrams” of the 

catalogue “source-changeover systems”.

Characteristics of the IVE unit
 b External connection terminal block:
 v inputs: circuit breaker control signals
 v outputs: status of the SDE contacts on the “Normal” and “Replacement” source 

circuit breakers.
 b 2 connectors for the two “Normal” and “Replacement” source circuit breakers:
 v inputs: 

- status of the OF contacts on each circuit breaker (ON or OFF) 
- status of the SDE contacts on the “Normal” and “Replacement” source circuit 
breakers

 v outputs: power supply for operating mechanisms.
 b Control voltage:
 v 24 to 250 V DC
 v 48 to 415 V 50/60 Hz - 440 V 60 Hz.

The IVE unit control voltage must be same as that of the circuit breaker operating 
mechanisms.

Moreover, the relays controlling the “normal” and 
“replacement” circuit breakers must be 
mechanically and/or electrically interlocked to 
prevent them from giving simultaneous closing 
commands.

D
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s

IVE unit.

Necessary equipment
For Masterpact NT and NW, each circuit breaker must be equipped with:

 b a remote-operation system made up of:
 v MCH gear motor
 v MX or MN opening release
 v XF closing release
 v PF “ready to close” contact
 v CDM mechanical operation counter
 b an available OF contact
 b one to three CE connected-position contacts (carriage switches) on drawout circuit 

breakers (depending on the installation).

Electrical interlocking
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Masterpact NT and NW 
Types of mechanical interlocking Possible combinations Typical electrical diagrams Diagram no.
2 devices

D
b1

01
57

4.
ep

s QN QR Masterpact NT and NW:
0 0  b electrical interlocking with lockout after fault:
1 0  v permanent replacement source (without IVE) 51201139
0 1  v with EPO by MX (without IVE) 51201140

 v with EPO by MN (without IVE) 51201141
 v permanent replacement source (with IVE) 51201142
 v with EPO by MX (with IVE) 51201143
 v with EPO by MN (with IVE) 51201144
 b automatic control without lockout after fault:
 v permanent replacement source (without IVE) 51156226
 v engine generator set (without IVE) 51156227
 b automatic control with lockout after fault:
 v permanent replacement source (with IVE) 51156904
 v engine generator set (with IVE) 51156905
 b BA/UA controller (with IVE) 51156903

Masterpact NW only
Types of mechanical interlocking Possible combinations Typical electrical diagrams Diagram no.
3 devices: 2 “Normal” sources and 1 “Replacement” source

D
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s QN1 QN2 QR  b electrical interlocking:
0 0 0  v without lockout after fault 51156906
1 1 0  v with lockout after fault 51156907
0 0 1

3 devices: 2 “Normal” sources and 1 “Replacement” source with source selection

D
b1

01
57

6.
ep

s QN1 QN2 QR  b automatic control with engine generator set:
0 0 0  v without lockout after fault (with MN) 51156908
1 0 0  v with lockout after fault (with MN) 51156909
0 0 1
1 1 0
0 1 0

3 devices: 3 sources, only one device
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s QS1 QS2 QS3  b electrical interlocking:
0 0 0  v without lockout after fault 51156910
1 0 0  v with lockout after fault 51156911
0 1 0
0 0 1

3 devices: 2 sources + 1 coupling
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s QS1 QC QS2  b electrical interlocking:
0 0 0  v without lockout after fault 51156912
1 0 1  v with lockout after fault 51156913
1 1 0  b automatic control with lockout after fault 51156914
0 1 1
1 0 0 (1)

0 0 1 (1)

(1) possible by forcing 
operation

“Lockout after fault” option. This option makes it necessary to manually reset the device following fault tripping.

Source-changeover systems 
Standard configuration

Functions 
and characteristics

207EN_cat.indb   54 09/04/2013   11:41:35

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 717 of 3354



 A-55

By combining a remote-operated source-changeover 
system with an integrated BA or UA automatic 
controller, it is possible to automatically control source 
transfer according to user-selected sequences.
These controllers can be used on source-changeover 
systems comprising 2 circuit breakers.
For source-changeover systems comprising 3 circuit 
breakers, the automatic control diagram must be 
prepared by the installer as a complement to to 
diagrams provided in the “electrical diagrams”  
section of this catalogue.

Controller BA UA
Compatible circuit breakers All Masterpact circuit 

breakers
4-position switch

Automatic operation  b   b  
Forced operation on “Normal” source  b   b  
Forced operation on “Replacement” source  b   b  
Stop (both “Normal” and “Replacement” sources off)  b   b  
Automatic operation

Monitoring of the “Normal” source and automatic transfer  b   b  
Generator set startup control  b  
Delayed shutdown (adjustable) of generator set  b  
Load shedding and reconnection of non-priority circuits  b  
Transfer to the “Replacement” source if one of the phases  
of the “Normal” phase is absent

 b  
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Test
By opening the P25M circuit breaker supplying the controller  b  
By pressing the test button on the front of the controller  b  
Indications

Circuit breaker status indication on the front of the controller:  
on, off, fault trip

 b   b  

Automatic mode indicating contact  b   b  
Other functions

Selection of type of “Normal” source (single-phase or three-phase) (1)  b  
Voluntary transfer to “Replacement” source (e.g. energy 
management commands)

 b   b  

During peak-tariff periods (energy management commands) 
forced operation on “Normal” sourceif “Replacement” source not 
operational

 b  

Additional contact (not part of controller).  
Transfer to “Replacement” source only if contact is closed.  
(e.g. used to test the frequency of UR).

 b   b  

BA controller. Setting of maximum startup time for the replacement source  b  
Options

D
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ps Communication option
Power supply

Control voltages (2) 110 V  b   b  
220 to 240 V 50/60 Hz  b   b  
380 to 415 V 50/60 Hz  
and 440 V 60 Hz

 b   b  

Operating thresholds
Undervoltage 0.35 Un y voltage y 0.7 Un  b   b  
Phase failure 0.5 Un y voltage y 0.7 Un  b  
Voltage presence voltage u 0.85 Un  b   b  
IP degree of protection (EN 60529) and IK degree of protection against 
external mechanical impacts (EN 50102)

Front IP40  b   b  
Side IP30  b   b  
Connectors IP20  b   b  

UA controller. Front IK07  b   b  
Characteristics of output contacts (dry, volt-free contacts)

Rated thermal current (A) 8
Minimum load 10 mA at 12 V
Output contacts:
Position of the Auto/Stop switch  b   b  
Load shedding and reconnection order  b  
Generator set start order  b  

AC DC
Utilisation category (IEC 947-5-1) AC12 AC13 AC14 AC15 DC12 DC13
Operational current (A) 24 V 8 7 5 5 8 2

48 V 8 7 5 5 2 -
110 V 8 6 4 4 0.6 -
220/240 V 8 6 4 3 - -
250 V - - - - 0.4 -
380/415 V 5 - - - - -
440 V 4 - - - - -
660/690 V - - - - - -

(1) For example, 220 V single-phase or 220 V three-phase.
(2) The controller is powered by the ACP control plate. The same voltage must be used for the 
ACP plate, the IVE unit and the circuit-breaker operating mechanisms. If this voltage is the same 
as the source voltage, then the “Normal” and “Replacement” sources can be used directly for the 
power supply. If not, an isolation transformer must be used.

 
Associated automatic controllers

207EN_cat.indb   55 09/04/2013   11:41:35

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 718 of 3354



A-56

P
B

10
63

63
A

50
.e

ps Masterpact NW circuit breakers with corrosion protection are designed for use in 
industrial environments with high concentrations of sulphur compounds. Examples 
include paper mills, oil refineries, steel works and water treatment plants, all of which 
produce large quantities of sulphur dioxide (SO2) or hydrogen sulphate (H2S).
Under such conditions, silver-plated parts rapidly turn black due to the formation of 
silver sulphate (AgS) on the surface, an insulating material that can lead to abnormal 
temperature rise in electrical contacts. This phenomenon can have serious 
consequences on all equipment installed inside a switchboard.
Circuit breakers used in such environments generally require frequent maintenance 
and therefore a large number of replacement devices on the site. Furthermore, 
problems are often encountered even with intensive maintenance.
Masterpact NW circuit breakers with corrosion protection receive special surface 
treatment on all parts exposed to corrosion and critical with respect to electrical 
continuity. In this way, the availability of electrical power and operating safety are 
ensured without special maintenance for the following environmental condition 
classes as defined by standard IEC 721-3-3:

 b 3C3 for H2S (concentrations from 2.1 to 7.1 x 10-6 )
 b 3C4 for SO2 (concentrations from 4.8 to 14.8 x 10-6).

The Masterpact NW range of power circuit breakers with corrosion protection 
offers the following features:

 b rated current from 800 A to 4000 A
 b 3 and 4-pole models
 b drawout circuit breaker
 b operational voltage up to 690 V AC
 b Ics breaking capacity of 100 kA at 220/415 V AC
 b reverse feed possible
 b stored-energy mechanism for instantaneous closing (source coupling).
 b 3 types of RMS electronic protection
 b adjustable long-time settings from 0.4 to 1 In, with fine adjustment via local keypad 

or remote supervisor
 b electronic functions dedicated to energy management and power-quality analysis.

The Masterpact NW range complies with the main 
standards and certifications

 b IEC 60947-1 and 60947-2
 b IEC 68230 (damp heat) and IEC 68252 severity level 2 (salt mist)
 b IEC 60068-2-42 and IEC 60068-2-43 for corrosive environments:
 v SO2 : tested to IEC 60068-2-42 in a 3C4 environment as defined by  

IEC 60721-3-3
 v H2S: tested to IEC 60068-2-43 in a 3C3 environment as defined IEC 60721-3-3.

A complete range of electrical accessories  
and auxiliaries

 b Motor mechanism (MCH).
 b Undervoltage release (MN, MNR).
 b Shunt trip unit (MX).
 b Closing release (XF).
 b Auxiliary contacts (OF).
 b Low-level indication contacts (SDE, PF, CD, CT, CE and EF).
 b Electrical closing button (BPFE).
 b Locking by padlocks and/or keylocks.
 b Source-changeover systems for 2 or 3 devices.

Maximum safety
The Masterpact NW range with corrosion protection offers the same safety features 
as the standard version:

 b positive contact indication
 b high impulse withstand voltage (12 kV)
 b suitable for isolation in compliance with IEC 60947-2, as indicated  

by the disconnector symbol on the front face: 
 b front face insulation class 2, allowing class 2 installations with breaker control  

from outside.

Masterpact NW with corrosion 
protection 800-4000 A

Functions 
and characteristics
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Characteristics according to IEC 60 947-2
NW08H2 NW10H2 NW12H2 NW16H2 NW20H2 NW25H2 NW32H2 NW40bH2

Number of poles 3, 4
Rated insulation voltage Ui (V) 1000
Rated operational voltage Ue (V) 690
Closing time (ms) < 50
Rated current In (A) Vertical connection 40 °C 800 1000 1250 1600 2000 2500 3200 4000

45 °C 800 1000 1250 1600 2000 2500 3200 4000
50 °C 800 1000 1250 1600 2000 2500 3200 4000
55 °C 800 1000 1250 1550 1900 2500 3150 4000
60 °C 800 1000 1250 1500 1800 2500 3000 4000

Horizontal connection 40 °C 800 1000 1250 1600 2000 2500 - 4000
45 °C 800 1000 1250 1550 1900 2500 - 4000
50 °C 800 1000 1250 1500 1800 2500 - 4000
55 °C 800 1000 1250 1450 1700 2400 - 4000
60 °C 800 1000 1250 1400 1600 2300 - 3900

4th pole rating 800 1000 1250 1600 2000 2500 3200 4000
Rated utlimate breaking 
capacity

Icu (kA rms)CA 50/60 Hz 220/440 V 100 100 100 100 100 100 100 150
690 V 85 85 85 85 85 85 85 100

Rated service breaking 
capacity

Ics = lcu x... 100 % 100 % 100 % 100 % 100 % 100 % 100 % 100 %

Break time (ms) Total maxi  25 to 30 with no intentional delay

Dimensions and connection
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Masterpact NW08 to NW32 with corrosion protection. Masterpact NW40b with corrosion protection.

Drawout device L (mm) H (mm) P (mm)
3P 4P

800 to  3200 A 441 556 439 395
4000 A 786 1016 479 395

Connections
 b Power circuits:
 v vertical rear connections as standard
 v possibility of conversion to horizontal rear connections on-site by rotating  

the connectors, except for NW32, available with vertical rear connections only.
 b Auxiliaries connected to terminal block on circuit breaker front face.
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The Masterpact Earthing Switch can be racked into any 
compatible Masterpact NW chassis in place of a 
Masterpact circuit breaker. It is used to interconnect 
and earth the phase and neutral conductors of an 
electrical installation to ensure the safety of personnel 
during servicing. It can be locked in earthed position.

Main characteristics
Rated insulation voltage
Rated operational voltage
Rated current
Latching capacity
Rated short-time withstand 
current

1000 V
690 V
800 to 4000 A
135 kA peak
60 kA/1s
50 kA/3s

Compatibility Compatible with drawout NW08 to NW40 circuit breakers, types 
N1/H1/NA/HA, 3-pole and 4-pole rear connected versions

Remote indication 12 ON/OFF indication contacts that can be used according to 
the chassis auxiliary wiring

P
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44

26
A

50
.e

ps The Earthing Switch is compatible with Masterpact NW08 to NW40 type N1, H1, 
NA and HA circuit breakers in both 3-pole and 4-pole versions. It has two parts:

 b a chassis earthing kit for installation on the Masterpact NW chassis. Two different 
versions are available for 3-pole and 4-pole chassis.

 b the Earthing Switch itself, which is a specific Masterpact NW device that can be 
racked into any chassis equipped with an earthing kit, in place of the circuit breaker. 
Two versions are available (3-pole and 4-pole). 
An earthing kit must be installed on the chassis of each circuit breaker protecting a 
circuit that may require earthing while work is being carried out. However, a single 
earthing switch is often sufficient for an entire installation if only one circuit is to be 
serviced at any given time. 
The standard Earthing Switch comes with the short-circuit bar installed across the 
bottom (downstream) connections for earthing of the upstream portion of the circuit. 
The user can easily move the short-circuit bar to the top connections if the 
downstream portion of the circuit needs to be earthed.

Earthing kit
(for chassis) 

Earthing switch
(front view) 
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Earthing switch (rear view)
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With short-circuit bar on the bottom connections. With short-circuit bar on the top connections.

D
B
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55

61
.e

ps Locking in earthed position by 3 padlocks 
The standard Earthing Switch can be locked in earthed position by one  
to three padlocks as long as the following conditions are satisfied: 

 b the Earthing Switch must be in "connected" position in a chassis equipped  
with an earthing kit

 b the Earthing Switch must be in “ON” position.
Under these conditions, the installation is earthed. 
When the Earthing Switch is locked in earthed position: 

 b it cannot be moved to "disconnected" position (a shutter prevents insertion  
of the racking handle)

 b it cannot be turned "OFF" (a shutter prevents access to the "OFF" pushbutton). 

Earthing switch MasterpactFunctions 
and characteristics
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 A-59

Typical applications 
The earthing switch is used to protect maintenance personnel working on an 
installation against the risk of accidental connection of a parallel source or 
energisation by reverse power. Protection is provided by earthing the part of the 
installation that is to be worked on.

Application n°1 
Earthing of one section of a coupled busbar arrangement

D
B

12
08

65
.E

P
S When working on section B, the bus coupler is normally open. To protect personnel 

in the event of accidental closing of this device, an earthing switch with the upstream 
terminals earthed is installed in place of the circuit breaker at B. In this way section B 
will remain at earth potential under all circumstances and the personnel can work in 
complete safety.

Application n°2 
Earthing an outgoer 
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P
S When working on outgoer C, installation of an earthing switch with the upstream 

terminals earthed (in place of the circuit breaker at C) ensures complete safety even 
if all the other devices on the installation are closed.

Application n°3 
Earthing of an MV/LV transformer 
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P
S When working on an MV/LV transformer, upstream earthing is carried out by means 

of the usual medium voltage and high voltage procedures. Installation of an earthing 
switch with the downstream terminals earthed (in place of the circuit breaker at B) 
maintains the part of the installation between the upstream MV circuit breaker and 
the downstream LV circuit breaker at earth potential. In this way, the personnel can 
work in complete safety even if the rest of the installation is energised.
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Earthing switch MasterpactFunctions 
and characteristics

Dimensions and connection
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 B-1

Masterpact NT and NW Installation recommendations

Presentation  2
Functions and characteristics A-1

Operating conditions B-2

Installation in switchboard B-4

Door interlock catch B-6

Control wiring B-7

Power connection B-8

Recommended busbars drilling  
Masterpact NT06 to NT16 B-10
Masterpact NW08 to NW63 B-11

Busbar sizing B-12

Temperature derating 
Power dissipation and input / output resistance B-14

Derating in switchboards B-15

Substitution kit   
Fixed / drawout devices 800 to 3200 A B-22

Dimensions and connection C-1
Electrical diagrams D-1
Additional characteristics E-1
Catalogue numbers and order form F-1
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B-2

Installation 
recommendations

Masterpact circuit breakers have been tested for 
operation in industrial atmospheres. It is 
recommended that the equipment be cooled or heated 
to the proper operating temperature and kept free of 
excessive vibration and dust.
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ps Ambient temperature
Masterpact devices can operate under the following temperature conditions:

 b the electrical and mechanical characteristics are stipulated for an ambient 
temperature of -25 °C to +70 °C

 b circuit-breaker closing is guaranteed down to -35 °C by manual operation (push 
button).
Storage conditions are as follows:

 b -40 to +85 °C for a Masterpact device without its control unit
 b -25 °C to +85 °C for the control unit.
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ps Extreme atmospheric conditions
Masterpact devices have successfully passed the tests defined by the following 
standards for extreme atmospheric conditions:

 b IEC 60068-2-1: dry cold at -40 °C
 b IEC 60068-2-2: dry heat at +85 °C
 b IEC 60068-2-30: damp heat (temperature +55 °C, relative humidity 95 %)
 b IEC 60068-2-52 level 2: salt mist.

Masterpact devices can operate in the industrial environments defined by standard 
IEC 60947 (pollution degree up to 4).
It is nonetheless advised to check that the devices are installed in suitably cooled 
switchboards without excessive dust.
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ps Vibrations
Masterpact devices have successfully passed testing in compliance with  
IEC 60068-2-6 for the following vibration levels:

 b 2 to 13.2 Hz: amplitude ±1 mm
 b 13.2 to 100 Hz: constant acceleration 0.7 g.

Vibration testing to these levels is required by merchant marine inspection 
organisations (Veritas, Lloyd’s, etc).

Some applications have vibration profiles outside of this standard and require 
special attention during application design, installation, and use. Excessive vibration 
may cause unexpected tripping, damage to connections or to other mechanical 
parts. Please refer to the Masterpact maintenance guide (causes of accelerated 
ageing / operating conditions / vibrations) for additional information.
Examples of applications with high vibration profiles could include:

 b wind turbines
 b power frequency converters that are installed in the same switchboard or close 

proximity to the Masterpact circuit breaker
 b emergency generators
 b high vibration marine applications such as thrusters, anchor positioning systems, 

etc.

Operating conditions
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 B-3

2000
(m)

D
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ps Altitude 
At altitudes higher than 2000 metres, the modifications in the ambient air (electrical 
resistance, cooling capacity) lower the following characteristics as follows:

Altitude (m) 2000 3000 4000 5000
Impulse withstand voltage Uimp (kV) 12 11 10 8
Rated insulation voltage (Ui) 1000 900 780 700
Maximum rated operationnal  
voltage 50/60 Hz Ue (V)

NT, NW except H10 690 690 630 560
NW H10 1000 890 795 700

Rated current 40 °C 1 x In 0.99 x In 0.96 x In 0.94 x In
Note: intermediate values may be obtained by interpolation.
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ps Electromagnetic disturbances
Masterpact devices are protected against:

 b overvoltages caused by devices that generate electromagnetic disturbances
 b overvoltages caused by atmospheric disturbances or by a distribution-system 

outage (e.g. failure of a lighting system)
 b devices emitting radio waves (radios, walkie-talkies, radar, etc.)
 b electrostatic discharges produced by users.

Masterpact devices have successfully passed the electromagnetic-compatibility 
tests (EMC) defined by the following international standards:

 b IEC 60947-2, appendix F
 b IEC 60947-2, appendix B (trip units with earth-leakage function).

The above tests guarantee that:
 b no nuisance tripping occurs
 b tripping times are respected.

207E3300.indd   3 10/04/2013   09:22:38

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 726 of 3354



B-4

Installation 
recommendations

Possible positions
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Power supply
Masterpact devices can be supplied either from the top or from the bottom without 
reduction in performance, in order to facilitate connection when installed in a 
switchboard.
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Mounting the circuit breaker
It is important to distribute the weight of the device uniformily over a rigid mounting 
surface such as rails or a base plate.
This mounting plane should be perfectly flat (tolerance on support flatness: 2 mm). 
This eliminates any risk of deformation which could interfere with correct operation 
of the circuit breaker.
Masterpact devices can also be mounted on a vertical plane using the special 
brackets.
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Mounting on rails.

D
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Mounting with vertical brackets.

Installation in switchboard
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Partitions
Sufficient openings must be provided in partitions to 
ensure good air circulation around the circuit breaker; 
Any partition between upstream and downstream 
connections of the device must be made of non-
magnetic material.
For high currents, of 2500 A and upwards, the metal 
supports or barriers in the immediate vicinity of a 
conductor must be made of non-magnetic material A.
Metal barriers through which a conductor passes must 
not form a magnetic loop.
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A : non magnetic material.
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Busbars (NT, NW)
The mechanical connection must be exclude the 
possibility of formation of a magnetic loop around  
a conductor.
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Busbars (NT)
For live busbars installed immediately above the circuit 
breaker (respecting the 100 mm safety clearance),  
the distance between bars must be 65 mm minimum. 
In a 1000 V system, the bars must be insulated.
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Interphase barrier
If the insulation distance between phases is not 
sufficient (y 14 mm), it is advised to install phase 
barriers (taking into account the safety clearances).
Mandatory for a Masterpact NT > 500 V.
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s
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B-6

Installation 
recommendations

Door interlock VPEC
Mounted on the right or left-hand side of the chassis, 
this device inhibits opening of the cubicle door when 
the circuit breaker is in “connected” or “test” position. 
It the breaker is put in the “connected” position with the 
door open, the door may be closed without having to 
disconnect the circuit breaker.
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Dimensions (mm)
Type (1) (2)

NT08-16 (3P) 135 168
NT08-16 (4P) 205 168
NW08-40 (3P) 215 215
NW08-40 (4P) 330 215
NW40b-63 (3P) 660 215
NW40b-63 (4P) 775 215

Dimensions (mm)

Breaker in “connected”  
or “test” position
Door cannot be opened

Breaker in “disconnected” 
position
Door can be opened
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Type (1) (2)
NT 5 23
NW 83 103

Cable-type door interlock IPA
This option prevents door opening when the circuit 
breaker is closed and prevents circuit breaker closing 
when the door is open.
For this, a special plate associated with a lock and a 
cable is mounted on the right side of the circuit breaker.
With this interlock installed, the source changeover 
function cannot be implemented.
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Note: the door interlock can either be mounted on the right side 
or the left side of the breaker.

: datum.

D
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Door interlock catch

Catch not supplied.
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Wiring of voltage releases
During pick-up, the power consumed is approximately 150 to 200 VA. For low control 
voltages (12, 24, 48 V), maximum cable lengths are imposed by the voltage and the 
cross-sectional area of cables.
Recommended maximum cable lengths (meter).

12 V 24 V 48 V
2.5 mm2 1.5 mm2 2.5 mm2 1.5 mm2 2.5 mm2 1.5 mm2

MN U source 100 % – – 58 35 280 165
U source 85 % – – 16 10 75 45

MX-XF U source 100 % 21 12 115 70 550 330
U source 85 % 10 6 75 44 350 210

Note: the indicated length is that of each of the two wires.

24 V DC power-supply module
External 24 V DC power-supply module for Micrologic (F1-, F2+)

 b Do not connect the positive terminal (F2+) to earth.
 b The negative terminal (F1-) can be connected to earth, except in IT systems.
 b A number of Micrologic control units and M6C modules can be connected to the 

same 24 V DC power supply (the consumption of a Micrologic control unit or an M6C 
module is approximately 100 mA).

 b Do not connect any devices other than a Micrologic control unit or an M6C module 
if voltage > 480 V AC or in an environment with a high level of electromagnetic 
disturbance.

 b The maximum length for each conductor is ten metres. For greater distances, it is 
advised to twist the supply wires together.

 b The 24 V DC supply wires must cross the power cables perpendicularly. If this is 
difficult, it is advised to twist the supply wires together.

 b The technical characteristics of the external 24 V DC power-supply module for 
Micrologic control units are indicated on page A-25.
Communication bus

 b Do not connect the positive terminal (E1) to earth.
 b The negative terminal (E2) can be connected to earth.
 b A number of “device” or “chassis” communication modules can be connected to 

the same 24 V DC power supply (the consumption of each module is approximately 
30 mA).

Note: wiring of ZSI: it is recommended to use twisted shielded cable. The shield must be 
connected to earth at both ends.

Control wiring
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B-8

Installation 
recommendations

Cables connections
If cables are used for the power connections, make 
sure that they do not apply excessive mechanical 
forces to the circuit breaker terminals.
For this, make the connections as follows:

 b extend the circuit breaker terminals using short bars 
designed and installed according to the 
recommendations for bar-type power connections:

 v for a single cable, use solution B opposite
 v for multiple cables, use solution C opposite
 b in all cases, follow the general rules for connections 

to busbars:
 v position the cable lugs before inserting the bolts
 v the cables should firmly secured to the framework E.
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Busbars connections
The busbars should be suitably adjusted to ensure that 
the connection points are positioned on the terminals 
before the bolts are inserted B.
The connections are held by the support which is solidly 
fixed to the framework of the switchboard, such that the 
circuit breaker terminals do not have to support its 
weight C (this support should be placed close to the 
terminals).
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Electrodynamic stresses
The first busbar support or spacer shall be situated within a maximum distance from 
the connection point of the breaker (see table below). This distance must be 
respected so that the connection can withstand the electrodynamic stresses 
between phases in the event of a short circuit.
Maximum distance A between busbar to circuit breaker connection and the first busbar
support or spacer with respect to the value of the prospective short-circuit current.

Isc (kA) 30 50 65 80 100 150
Distance A (mm) 350 300 250 150 150 150

Power connection
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 B-9

D
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s Clamping
Correct clamping of busbars depends amongst other things, on the tightening 
torques used for the nuts and bolts. Over-tightening may have the same 
consequences as under-tightening.
For connecting busbars (Cu ETP-NFA51-100) to the circuit breaker, the tightening 
torques to be used are shown in the table below.
These values are for use with copper busbars and steel nuts and bolts, class 8.8. The 
same torques can be used with AGS-T52 quality aluminium bars (French standard 
NFA 02-104 or American National Standard H-35-1).
Examples
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1  Terminal screw factory-tightened to 16 Nm (NW), 13 Nm (NT).
2  Breaker terminal.
3  Busbar.
4  Bolt.
5  Washer.
6  Nut.

Tightening torques
Ø (mm) Ø (mm)
Nominal Drilling

Tightening torques (Nm)
with grower or flat washers

Tightening torques (Nm)
with contact or corrugatec 
washers

10 11 37.5 50

Busbar drilling
Examples
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Isolation distance

D
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Dimensions (mm)
Ui X min

600 V 8 mm
1000 V 14 mm

Busbar bending
When bending busbars maintain the radius indicated below (a smaller radius would 
cause cracks).
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Dimensions (mm)
e Radius of curvature r

Min Recommended
5 5 7.5
10 15 18 to 20
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Installation 
recommendations

Rear connection Rear connection with spreaders
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Middle left or middle 
right spreader for 4P

Middle spreader for 3P Left or right spreader 
for 4P

Left or right spreader 
for 3P
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Vertical rear connection
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Front connection Front connection via vertical connection adapters
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Top connection Bottom connection
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Recommended busbars drilling 
Masterpact NT06 to NT16
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Horizontal rear connection NW08 to NW32 NW40b to NW50
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Vertical rear connection NW08 to NW32, NW40b to NW50
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Front connection NW08 to NW32
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Top connection Bottom connection

D
b1

01
47

8.
ep

s

D
b1

01
47

9.
ep

s

Masterpact NW08 to NW63
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B-12

Installation 
recommendations

Basis of tables:
 b maximum permissible busbars temperature: 100 °C
 b Ti: temperature around the circuit breaker and its 

connection
 b busbar material is unpainted copper. 

Front or rear horizontal connection
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Masterpact Maximum 
service 
current

Ti : 40 °C Ti : 50 °C Ti : 60 °C
No. of 5 mm 
thick bars

No. of 10 mm 
thick bars

No. of 5 mm 
thick bars

No. of 10 mm 
thick bars

No. of 5 mm 
thick bars

No. of 10 mm 
thick bars

NT06 400 2b.30 x 5 1b.30 x 10 2b.30 x 5 1b.30 x 10 2b.30 x 5 1b.30 x 10
NT06 630 2b.40 x 5 1b.40 x 10 2b.40 x 5 1b.40 x 10 2b.40 x 5 1b.40 x 10
NT08 or NW08 800 2b.50 x 5 1b.50 x 10 2b.50 x 5 1b.50 x 10 2b.50 x 5 1b.63 x 10
NT10 or NW10 1000 3b.50 x 5 1b.63 x 10 3b.50 x 5 2b.50 x 10 3b.63 x 5 2b.50 x 10
NT12 or NW12 1250 3b.50 x 5 2b.40 x 10 3b.50 x 5 2b.50 x 10 3b.63 x 5 2b.50 x 10

2b.80 x 5 2b.40 x 10 2b.80 x 5
NT16 or NW16 1400 3b.63 x 5 2b.40 x 10 3b.63 x 5 2b.50 x 10 3b.80 x 5 2b.63 x 10
NT16 or NW16 1600 3b.80 x 5 2b.63 x 10 3b.80 x 5 2b.63 x 10 3b.80 x 5 3b.50 x 10

NW20 1800 3b.80 x 5 2b.63 x 10 3b.80 x 5 2b.63 x 10 3b.100 x 5 2b.80 x 10
NW20 2000 3b.100 x 5 2b.80 x 10 3b.100 x 5 2b.80 x 10 3b.100 x 5 3b.63 x 10
NW25 2200 4b.100 x 5 2b.80 x 10 4b.100 x 5 2b.80 x 10 4b.100 x 5 2b.100 x 10
NW25 2500 4b.100 x 5 2b.100 x 10 4b.100 x 5 2b.100 x 10 4b.100 x 5 3b.80 x 10
NW32 2800 4b.100 x 5 3b.80 x 10 4b.100 x 5 3b.80 x 10 5b.100 x 5 3b.100 x 10
NW32 3000 5b.100 x 5 3b.80 x 10 6b.100 x 5 3b.100 x 10 8b.100 x 5 4b.80 x 10
NW32 3200 6b.100 x 5 3b.100 x 10 8b.100 x 5 3b.100 x 10 4b.100 x 10
NW40 3800 4b.100 x 10 5b.100 x 10 5b.100 x 10
NW40 4000 5b.100 x 10 5b.100 x 10 6b.100 x 10
NW50 4500 6b.100 x 10 6b.100 x 10 7b.100 x 10
NW50 5000 7b.100 x 10 7b.100 x 10

With Masterpact NT, it is recommanded to use 50 mm wideness bars (see “Recommended busbars drilling”).

Example
Conditions:

 b drawout version
 b horizontal busbars
 b Ti: 50 °C 
 b service current: 1800 A.

Solution:
For Ti = 50 °C, use an NW20 which can be connected 
with three 80 x 5 mm bars or two 63 x 10 mm bars.

Note: the values indicated in these tables have been extrapolated from test data and theoretical 
calculations. These tables are only intended as a guide and cannot replace industrial experience 
or a temperature rise test.

Busbar sizing
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Basis of tables:
 b maximum permissible busbars temperature: 100 °C
 b Ti: temperature around the circuit breaker and its 

connection
 b busbar material is unpainted copper. 

Rear vertical connection

D
b1

01
48

7.
ep

s

Masterpact Maximum 
service 
current

Ti : 40 °C Ti : 50 °C Ti : 60 °C
No. of 5 mm 
thick bars

No. of 10 mm 
thick bars

No. of 5 mm 
thick bars

No. of 10 mm 
thick bars

No. of 5 mm 
thick bars

No. of 10 mm 
thick bars

NT06 400 2b.30 x 5 1b.30 x 10 2b.30 x 5 1b.30 x 10 2b.30 x 5 1b.30 x 10
NT06 630 2b.40 x 5 1b.40 x 10 2b.40 x 5 1b.40 x 10 2b.40 x 5 1b.40 x 10
NT08 or NW08 800 2b.50 x 5 1b.50 x 10 2b.50 x 5 1b.50 x 10 2b.50 x 5 1b.50 x 10
NT10 or NW10 1000 2b.50 x 5 1b.50 x 10 2b.50 x 5 1b.50 x 10 2b.63 x 5 1b.63 x 10
NT12 or NW12 1250 2b.63 x 5 1b.63 x 10 3b.50 x 5 2b.40 x 10 3b.50 x 5 2b.40 x 10
NT16 or NW16 1400 2b.80 x 5 1b.80 x 10 2b.80 x 5 2b.50 x 10 3b.63 x 5 2b.50 x 10
NT16 or NW16 1600 3b.63 x 5 2b.50 x 10 3b.63 x 5 2b.50 x 10 3b.80 x 5 2b.63 x 10

NW20 1800 2b.100 x 5 1b.80 x 10 2b.100 x 5 2b.50 x 10 3b.80 x 5 2b.63 x 10
NW20 2000 3b.100 x 5 2b.63 x 10 3b.100 x 5 2b.63 x 10 3b.100 x 5 2b.80 x 10
NW25 2200 3b.100 x 5 2b.63 x 10 3b.100 x 5 2b.63 x 10 3b.100 x 5 2b.80 x 10
NW25 2500 4b.100 x 5 2b.80 x 10 4b.100 x 5 2b.80 x 10 4b.100 x 5 3b.80 x 10
NW32 2800 4b.100 x 5 2b.100 x 10 4b.100 x 5 2b.100 x 10 4b.100 x 5 3b.80 x 10
NW32 3000 5b.100 x 5 3b.80 x 10 6b.100 x 5 3b.100 x 10 5b.100 x 5 4b.80 x 10
NW32 3200 6b.100 x 5 3b.100 x 10 6b.100 x 5 3b.100 x 10 4b.100 x 10
NW40 3800 4b.100 x 10 4b.100 x 10 4b.100 x 10
NW40 4000 4b.100 x 10 4b.100 x 10 4b.100 x 10
NW50 4500 5b.100 x 10 5b.100 x 10 6b.100 x 10
NW50 5000 5b.100 x 10 6b.100 x 10 7b.100 x 10
NW63 5700 7b.100 x 10 7b.100 x 10 8b.100 x 10
NW63 6300 8b.100 x 10 8b.100 x 10

Example
Conditions:

 b drawout version
 b vertical connections
 b Ti: 40 °C 
 b service current: 1100 A.

Solution :
For Ti = 40 °C use an NT12 or NW12 which can be 
connected with two 63 x 5 mm bars or with one 
63 x 10 mm bar.

Note: the values indicated in these tables have been extrapolated from test data and theoretical 
calculations. These tables are only intended as a guide and cannot replace industrial experience 
or a temperature rise test.
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Installation 
recommendations

Temperature derating
The table below indicates the maximum current rating, 
for each connection type, as a function of Ti around the 
circuit breaker and the busbars.
Circuit breakers with mixed connections have the same 
derating as horizontally connected breakers.
For Ti greater than 60 °C, consult us.
Ti: temperature around the circuit breaker and its 
connection.

Version Drawout Fixed
Connection Front or rear horizontal Rear vertical Front or rear horizontal Rear vertical
Temp. Ti 40 45 50 55 60 40 45 50 55 60 40 45 50 55 60 40 45 50 55 60

NT06 H1/H2/L1 630 630 630 630
NT08 H1/H2/L1 800 800 800 800
NT10 H1/H2/L1 1000 1000 1000 1000
NT12 H1/H2 1250 1250 1250 1250
NT16 H1/H2 1600 1520 1480 1430 1600 1560 1510 1600 1550 1600

NW08 N/H/L 800 800 800 800
NW10 N/H/L 1000 1000 1000 1000
NW12 N/H/L 1250 1250 1250 1250
NW16 N/H/L 1600 1600 1600 1600
NW20 H1/H2/H3 2000 1980 1890 2000 2000 1920 2000
NW20 L1 2000 1900 1850 1800 2000 – – – – – – – – – –
NW25 H1/H2/H3 2500 2500 2500 2500
NW32 H1/H2/H3 3200 3100 3000 2900 3200 3200 3200
NW40 H1/H2/H3 4000 3900 3750 3650 4000 3850 4000 3900 3800 4000

NW40b H1/H2 4000 4000 4000 4000
NW50 H1/H2 5000 5000 5000 5000
NW63 H1/H2 – – – – – 6300 6200 – – – – – 6300

Power dissipation
Total power dissipation is the value measured at In,  
50/60 Hz, for a 3 pole or 4 pole breaker.
Version Drawout Fixed

Power dissipation (Watts) Power dissipation (Watts)
NT06 H1/H2/L1 55/115 (H1/L1) 30/45
NT08 H1/H2/L1 90/140 (H1/L1) 50/80
NT10 H1/H2/L1 150/230 (H1/L1) 80/110
NT12 H1/H2 250 130
NT16 H1/H2 460 220
NW08 N1 137 62
NW08 H/L 100 42
NW10 N1 220 100
NW10 H/L 150 70
NW12 N1 330 150
NW12 H/L 230 100
NW16 N1 480 220
NW16 H/L 390 170
NW20 H/L 470 250
NW25 H1/H2/H3 600 260
NW32 H1/H2/H3 670 420
NW40 H1/H2/H3 900 650
NW40b H1/H2 550 390
NW50 H1/H2 950 660
NW63 H1/H2 1200 1050

Temperature derating 
Power dissipation and 
input / output resistance
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Factors affecting switchboard design
The temperature around the circuit breaker and its 
connections:
This is used to define the type of circuit breaker to be 
used and its connection arrangement.
Vents at the top and bottom of the cubicles:
Vents considerably reduce the temperature inside the 
switchboard, but must be designed so as to respect the 
degree of protection provided by the enclosure. 
For weatherproof heavy-duty cubicles, a forced 
ventilation system may be required.
The heat dissipated by the devices installed in the 
switchboard:
This is the heat dissipated by the circuit breakers under 
normal conditions (service current).
The size of the enclosure:
This determines the volume for cooling calculations.
Switchboard installation mode:
Free-standing, against a wall, etc.
Horizontal partitions:
Partitions can obstruct air circulation within the 
enclosure.

Basis of tables
 b switchboard dimensions 

b number of circuit-breakers installed 
b type of breaker connections 
b drawout versions 
b ambient temperature outside of the switchboard: Ta (IEC 60439-1).

Masterpact NT06-16 H1/H2/L1 (switchboard 2000 x 400 x 400) - area of outlet vents: 150 cm2

Type NT06 H1/H2/L1 NT08 H1/H2/L1 NT10 H1/H2/L1 NT12 H1/H2 NT16 H1/H2
Switchboard composition

4
3
2
1

Connection type

Busbar dimensions (mm) 2b. 40 x 5 2b. 50 x 5 3b. 63 x 5 3b. 63 x 5 3b. 80 x 5
3b. 50 x 5 3b. 63 x 5

Ventilated switchboard  
(➡ IP31)

4 H1/L1 H1/L1
3 630 630 800 800 1000/1000 1000/1000 1250 1250 1400 1520

D
B

10
84

37
.e

ps Ta = 35 °C 2
1

Ta = 45 °C

4
3 630 630 800 800 1000/950 1000/1000 1250 1250 1330 1440
2
1

Ta = 55 °C

4
3 630 630 800 800 1000/890 1000/960 1200 1250 1250 1340
2
1

(1) Area of outlet vents: 150 cm².
(2) Area of inlet vents: 150 cm².
Non ventilated switchboard  
(➡ IP54)

4
3 630 630 800 800 1000/960 1000/1000 1250 1250 1330 1400

D
b1

01
49

5.
ep

s Ta = 35 °C 2
1

Ta = 45 °C

4
3 630 630 800 800 1000/910 1000/980 1220 1250 1260 1330
2
1

Ta = 55 °C

4
3 630 630 800 800 1000/860 1000/930 1150 1230 1200 1260
2
1

Note: the values indicated in these tables have been extrapolated from test data and theoretical calculations. These tables are only intended as a guide and cannot 
replace industrial experience or a temperature rise test. 
The values indicated for the cross-sectional area of the vents should be considered as general indications only given that the thermal performance of a switchboard 
with natural ventilation depends on many parameters, e.g. shape, porosity and location of vents and air flow within the switchboard.

Derating in switchboards
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Installation 
recommendations

Masterpact NT06-08 H1/H2/L1 (switchboard 2300 x 1100 x 500) - area of outlet vents: 300 cm²
Type NT06 H1/H2/L1 NT08 H1/H2/L1

Switchboard composition

5
4
3
2
1

Connection type

Busbar dimensions (mm) 2b. 40 x 5 2b. 50 x 5

Ventilated switchboard (➡ IP31) 5 630 630 800

D
B

10
84

44
.e

ps

Ta = 35 °C

4 630 630 630 800 800
3 630 630 630 630 800 800 800
2 630 630 630 630 630 630 800 800 800 800 800
1 630

Ta = 45 °C

5 630 630 800
4 630 630 630 800 800
3 630 630 630 630 800 800 800
2 630 630 630 630 630 630 800 800 800 800 800
1 630

Ta = 55 °C

5 630 630 800
4 630 630 630 800 800
3 630 630 630 630 800 800 800
2 630 630 630 630 630 630 800 800 800 800 800
1 630

(1) Area of outlet vents: 300 cm².
(2) Area of inlet vents: 300 cm².
Non ventilated switchboard 
(➡ IP54)

5 630 630 800
4 630 630 630 800 800

D
b1

01
48

9.
ep

s Ta = 35 °C 3 630 630 630 630 800 800 800
2 630 630 630 630 630 630 800 800 800 800 800
1 630

Ta = 45 °C

5 630 630 800
4 630 630 630 800 800
3 630 630 630 630 800 800 800
2 630 630 630 630 630 630 800 800 800 800 800
1 630

Ta = 55 °C

5 630 630 800
4 630 630 630 800 800
3 630 630 630 630 800 800 800
2 630 630 630 630 630 630 800 800 800 800 800
1 630

Note: the values indicated in these tables have been extrapolated from test data and theoretical 
calculations. These tables are only intended as a guide and cannot replace industrial experience 
or a temperature rise test. 
The values indicated for the cross-sectional area of the vents should be considered as general 
indications only given that the thermal performance of a switchboard with natural ventilation 
depends on many parameters, e.g. shape, porosity and location of vents and air flow within the 
switchboard.

Derating in switchboards
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Masterpact NT10-16 H1/H2/L1 (switchboard 2300 x 1100 x 500) - area of outlet vents: 300 cm²
Type NT10 H1/H2/L1 NT12 H1/H2 NT16 H1/H2

Switchboard composition

5
4
3
2
1

Connection type

Busbar dimensions (mm) 3b. 63 x 5 3b. 63 x 5 3b. 80 x 5
2b. 63 x 5 3b. 50 x 5 3b. 63 x 5

Ventilated switchboard (➡ IP31) 5 H1/L1 H1/L1 H1/L1 H1/L1

D
B

10
84

44
.e

ps

Ta = 35 °C

4 1000/1000 1250
3 1000/10001000/1000 1250 1250 1500
2 1000/10001000/10001000/10001000/1000 1250 1250 1250 1250 1460 1600 1550
1

Ta = 45 °C

5
4 1000/1000 1250
3 1000/10001000/1000 1250 1250 1420
2 1000/960 1000/10001000/10001000/1000 1250 1250 1250 1250 1400 1500 1480
1

Ta = 55 °C

5
4 1000/920 1250
3 1000/950 1000/930 1250 1250 1330
2 1000/900 1000/10001000/970 1000/950 1250 1250 1250 1250 1300 1400 1370
1

(1) Area of outlet vents: 300 cm².
(2) Area of inlet vents: 300 cm².
Non ventilated switchboard 
(➡ IP54)

5
4 1000/950 1250

D
b1

01
48

9.
ep

s Ta = 35 °C 3 1000/10001000/960 1250 1250 1370
2 1000/10001000/10001000/10001000/970 1250 1250 1250 1250 1400 1500 1400

Ta = 45 °C

5
4 1000/900 1180
3 1000 /950 1000/910 1250 1190 1300
2 1000/950 1000/10001000 /960 1000/930 1250 1250 1250 1220 1350 1430 1320

Ta = 55 °C

5
4 1000/850 1120
3 1000/900 1000/860 1200 1130 1210
2 1000/880 1000/970 1000/910 1000/870 1210 1250 1210 1150 1250 1350 1250

Note: the values indicated in these tables have been extrapolated from test data and theoretical 
calculations. These tables are only intended as a guide and cannot replace industrial experience 
or a temperature rise test. 
The values indicated for the cross-sectional area of the vents should be considered as general 
indications only given that the thermal performance of a switchboard with natural ventilation 
depends on many parameters, e.g. shape, porosity and location of vents and air flow within the 
switchboard.
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Installation 
recommendations

Masterpact NW08-10 N/H/L (switchboard 2300 x 800 x 900) - area of outlet vents: 350 cm²
Type NW08 N/H/L NW10 N/H/L

Switchboard composition

4
3
2
1

Connection type

Busbar dimensions (mm) 2b. 50 x 5 3b. 63 x 5
2b. 63 x 5

Ventilated switchboard (➡ IP31) 4 800

D
B

10
84

38
.e

ps

Ta = 35 °C
3 800 800 1000
2 800 800 800 1000 1000
1 800 800 800 800 800 1000 1000 1000 1000

Ta = 45 °C

4 800
3 800 800 1000
2 800 800 800 1000 1000
1 800 800 800 800 800 1000 1000 1000 1000

Ta = 55 °C

4 800
3 800 800 1000
2 800 800 800 1000 1000
1 800 800 800 800 800 1000 1000 1000 1000

(1) Area of outlet vents: 350 cm².
(2) Area of inlet vents: 350 cm².
Non ventilated switchboard 
(➡ IP54)

4 800
3 800 800 1000

D
b1

01
49

1.
ep

s Ta = 35 °C 2 800 800 800 1000 1000
1 800 800 800 800 800 1000 1000 1000 1000

Ta = 45 °C

4 800
3 800 800 1000
2 800 800 800 1000 1000
1 800 800 800 800 800 1000 1000 1000 1000

Ta = 55 °C

4 800
3 800 800 1000
2 800 800 800 1000 1000
1 800 800 800 800 800 1000 1000 1000 1000

Note: the values indicated in these tables have been extrapolated from test data and theoretical 
calculations. These tables are only intended as a guide and cannot replace industrial experience 
or a temperature rise test. 
The values indicated for the cross-sectional area of the vents should be considered as general 
indications only given that the thermal performance of a switchboard with natural ventilation 
depends on many parameters, e.g. shape, porosity and location of vents and air flow within the 
switchboard.

Derating in switchboards
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Masterpact NW12-16 N/H/L (switchboard 2300 x 800 x 900) - area of outlet vents: 350 cm²
Type NW12 N1 NW12 H/L NW16 N1 NW16 H/L

Switchboard composition

4
3
2
1

Connection type

Busbar dimensions (mm) 3b. 63 x 5 3b. 63 x 5 3b. 80 x 5 3b. 80 x 5
3b. 50 x 5 3b. 50 x 5 3b. 63 x 5 3b. 63 x 5

Ventilated switchboard (➡ IP31) 4

D
B

10
84

38
.e

ps

Ta = 35 °C
3 1250 1250
2 1250 1250 1250 1250 1600 1600
1 1250 1250 1250 1250 1250 1250 1250 1250 1550 1600 1600 1600 1600 1600

Ta = 45 °C

4
3 1250 1250
2 1250 1250 1250 1250 1500 1600
1 1250 1250 1250 1250 1250 1250 1250 1250 1470 1600 1600 1600 1600 1600

Ta = 55 °C

4
3 1250 1250
2 1250 1250 1250 1250 1380 1470
1 1250 1250 1250 1250 1250 1250 1250 1250 1380 1500 1500 1520 1600 1600

(1) Area of outlet vents: 350 cm².
(2) Area of inlet vents: 350 cm².
Non ventilated switchboard 
(➡ IP54)

4
3 1240 1250

D
b1

01
49

1.
ep

s Ta = 35 °C 2 1250 1250 1250 1250 1425 1600
1 1250 1250 1250 1250 1250 1250 1250 1250 1440 1550 1550 1600 1600 1600

Ta = 45 °C

4
3 1170 1250
2 1210 1210 1250 1250 1360 1500
1 1200 1250 1250 1250 1250 1250 1250 1250 1360 1470 1470 1500 1600 1600

Ta = 55 °C

4
3 1100 1250
2 1140 1170 1250 1250 1280 1400
1 1130 1200 1200 1200 1250 1250 1250 1250 1280 1380 1380 1400 1520 1520

Note: the values indicated in these tables have been extrapolated from test data and theoretical 
calculations. These tables are only intended as a guide and cannot replace industrial experience 
or a temperature rise test. 
The values indicated for the cross-sectional area of the vents should be considered as general 
indications only given that the thermal performance of a switchboard with natural ventilation 
depends on many parameters, e.g. shape, porosity and location of vents and air flow within the 
switchboard.
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Installation 
recommendations

Masterpact NW20-40 N/H/L (switchboard 2300 x 800 x 900) - area of outlet vents: 350 cm²
Type NW20 H1/H2/H3 NW20 L1 NW25 H1/2/3 NW32 H1/2/3 NW40 H1/2/3

Switchboard composition

4
3
2
1

Connection type

Busbar dimensions (mm) 3b. 100 x 5 3b. 100 x 5 4b. 100 x 5 3b. 100 x 10 4b. 100 x 10
Ventilated switchboard (➡ IP31) 4

D
B

10
84

38
.e

ps

Ta = 35 °C
3 2000 1830
2 2000 2000 2000 2000 2000 2000 2375 2500 3040 3200 3320 3700
1

Ta = 45 °C

4
3 2000 1750
2 2000 2000 2000 1810 1960 1920 2250 2380 2880 3100 3160 3500
1

Ta = 55 °C

4
3 2000 1640
2 2000 2000 2000 1700 1850 1800 2100 2250 2690 2900 2960 3280
1

(1) Area of outlet vents: 350 cm².
(2) Area of inlet vents: 350 cm².
Non ventilated switchboard 
(➡ IP54)

4
3 2000 1750

D
b1

01
49

1.
ep

s Ta = 35 °C 2 2000 2000 2000 1800 1900 1890 2125 2275 2650 2850 3040 3320
1

Ta = 45 °C

4
3 1900 1660
2 1900 1960 1960 1680 1810 1800 2000 2150 2550 2700 2880 3120
1

Ta = 55 °C

4
3 1780 1550
2 1800 1920 1920 1590 1700 1700 1900 2020 2370 2530 2720 2960
1

Note: the values indicated in these tables have been extrapolated from test data and theoretical 
calculations. These tables are only intended as a guide and cannot replace industrial experience 
or a temperature rise test. 
The values indicated for the cross-sectional area of the vents should be considered as general 
indications only given that the thermal performance of a switchboard with natural ventilation 
depends on many parameters, e.g. shape, porosity and location of vents and air flow within the 
switchboard.

Derating in switchboards
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Masterpact NW40b-63 H1/H2 (switchboard 2300 x 1400 x 1500) - area of outlet vents: 500 cm²
Type NW40b H1/H2 NW50 H1/H2 NW63 H1/H2

Switchboard composition

4
3
2
1

Connection type

Busbar dimensions (mm) 5b. 100 x 10 7b. 100 x 10 8b. 100 x 10
Ventilated switchboard (➡ IP31) 4

D
B

10
84

45
.e

ps

Ta = 35 °C
3
2 4000 4000 4700 5000 5850
1

Ta = 45 °C

4
3
2 4000 4000 4450 4850 5670
1

Ta = 55 °C

4
3
2 4000 4000 4200 4600 5350
1

(1) Area of outlet vents: 500 cm².
(2) Area of inlet vents: 500 cm².
Non ventilated switchboard 
(➡ IP54)

4
3

D
b1

01
49

2.
ep

s Ta = 35 °C 2 4000 4000 4350 4650 5290
1

Ta = 45 °C

4
3
2 4000 4000 4100 4400 5040
1

Ta = 55 °C

4
3
2 3840 3840 3850 4150 4730
1

Note: the values indicated in these tables have been extrapolated from test data and theoretical 
calculations. These tables are only intended as a guide and cannot replace industrial experience 
or a temperature rise test. 
The values indicated for the cross-sectional area of the vents should be considered as general 
indications only given that the thermal performance of a switchboard with natural ventilation 
depends on many parameters, e.g. shape, porosity and location of vents and air flow within the 
switchboard.
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Installation 
recommendations

It is possible to replace a Masterpact (M08 to M32) with a new Masterpact  
(NW08 to NW32) with the same power rating.
Substitution is possible for the following types of circuit breakers:

 b N1, H1, H2 for both fixed and drawout versions
 b L1 for drawout versions up to 2000 A.

Mounting diagram
Fixed version Drawout version

D
B

11
70

50
.e

ps

D
B

11
70

49
.e

ps

 : Masterpact NW
 : Masterpact M

Fixing points are identical for Masterpact (M08 to M32) and Masterpact (NW08 to NW32), 
except for the four-pole chassis.

Door cut-out
 b Without an escutcheon, the cut-out is identical (270 x 325 mm).
 b With the former escutcheon, the cut-out is identical (270 x 325 mm).
 b With the new escutcheon, the cut-out is different.

Fixed version Drawout version

D
B

11
70

48
.e

ps

D
B

11
70

47
.e

ps

Power connection

Note: 
(1) Without escutcheon.
(2) With escutcheon.
References X and Y represent the symmetry planes for 
three-pole devices.

Select a set of retrofit connectors to replace the standard connectors and avoid any 
modifications to the busbars (see the retrofit section in “orders and quotations”).

Substitution kit  
Fixed / drawout devices 800 to 3200 A
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 B-23

Electrical diagrams
Correspondences between Masterpact NW and Masterpact M terminal blocks.

Power Control unit Remote operation

D
B

11
70

52
.e

ps

Indication contacts Chassis contacts

D
B

11
70

51
.e

ps

 Identical to Masterpact M.  Different than Masterpact M.

 New or additional functions. (1) The current transformer for the external neutral must be replaced.
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to access all the Schneider Electric 
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country support.
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 C-1

Masterpact NT and NW Dimensions and connection

Presentation  2
Functions and characteristics A-1
Installation recommendations B-1

NT06 to NT16 circuit breakers 
Fixed 3/4-poles device C-2
Drawout 3/4-poles device C-6

NW08 to NW32 circuit breakers  
Fixed 3/4-poles device C-10
Drawout 3/4-poles device C-12

NW40 circuit breakers  
Fixed 3/4-poles device C-14
Drawout 3/4-poles device C-16

NW40b to NW63 circuit breakers  
Fixed 3/4-poles device C-18
Drawout 3/4-poles device C-20

NT/NW accessories C-22

NT/NW external modules C-24

FDM121 switchboard display C-28

Electrical diagrams D-1
Additional characteristics E-1
Catalogue numbers and order form F-1
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C-2

Dimensions 
and connection

Dimensions

D
B

10
11

88
.e

ps

D
b1

01
18

9.
ep

s

Bottom mounting (on base plate or rails) Rear mounting detail 
(on upright or backplate)

D
b1

01
19

0.
ep

s

D
b1

01
19

1.
ep

s

D
b1

01
19

2.
ep

s

Safety clearances Door cutout Rear panel cutout

D
b1

01
19

3.
ep

s

D
b1

01
19

4.
ep

s

D
b1

01
19

5.
ep

s

D
B

11
71

89
.e

ps

For voltages < 690 V
Parts
Insulated Metal Energised

A 0 0 100
B 0 0 60

       : datum.

(1) Without escutcheon.
(2) With escutcheon.

Note: X and Y are the symmetry planes for a 3-pole device. 
A(*) An overhead clearance of 50 mm is required to remove the arc chutes. 
An overhead clearance of 20 mm is required to remove the terminal block.

NT06 to NT16 circuit breakers
Fixed 3/4-poles device
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 C-3

Connections
Horizontal rear connection Detail

D
b1

01
19

7.
ep

s

D
b1

01
19

8.
ep

s

D
b1

01
19

9.
ep

s
D

b1
01

20
0.

ep
s

Vertical rear connection Detail

D
b1

01
20

1.
ep

s

D
b1

01
20

2.
ep

s

D
b1

01
23

0.
ep

s
D

b1
01

20
4.

ep
s

View A detail.

Front connection Detail

D
b1

01
20

5.
ep

s

D
b1

01
20

6.
ep

s

D
b1

01
23

1.
ep

s

Top connection Bottom connection

D
b1

01
20

8.
ep

s

View A detail.

Note: recommended connection screws: M10 class 8.8.  
Tightening torque: 50 Nm with contact washer.
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C-4

Dimensions 
and connection

Connections
Front connection with spreaders Detail

D
b1

01
21

0.
ep

s

D
b1

01
21

1.
ep

s

D
b1

01
52

7.
ep

s
D

b1
01

52
8.

ep
s

Rear connection with spreaders Detail

D
B

10
12

14
.e

ps

D
b1

01
21

5.
ep

s

D
b1

01
21

6.
ep

s
D

b1
01

21
7.

ep
s

Spreader detail

Middle left or middle right 
spreader for 4P.

Middle spreader for 3P. Left or right spreader for 4P. Left or right spreader for 3P.

D
b1

01
21

8.
ep

s

D
b1

01
21

9.
ep

s

D
b1

01
22

0.
ep

s

D
b1

01
22

1.
ep

s

View A detail.

 F  : datum. Note: X and Y are the symmetry planes for a 3-pole device.

NT06 to NT16 circuit breakers
Fixed 3/4-poles device
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 C-5

Connections
Front connection via vertical connection adapters Detail

D
b1

01
22

2.
ep

s

D
b1

01
22

3.
ep

s

D
b1

01
23

2.
ep

s
D

b1
01

22
5.

ep
s

View A detail.

Front connection via vertical connection adapters fitted with cable-lug adapters Detail

D
b1

01
22

6.
ep

s

D
b1

01
22

7.
ep

s

D
b1

01
23

3.
ep

s
D

b1
01

22
9.

ep
s

View A detail.

Note: recommended connection screws: M10 class 8.8.  
Tightening torque: 50 Nm with contact washer.

(1) 2 connection possibilities on vertical connection adapters (21 mm between centres).

207EN_cat.indb   5 09/04/2013   11:41:59

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 752 of 3354



C-6

Dimensions 
and connection

Dimensions

D
B

10
12

34
.e

ps

D
b1

01
23

5.
ep

s

(*) Disconnected position.

Bottom mounting (on base plate or rails) Rear mounting detail 
(on upright or backplate)

D
b1

01
23

6.
ep

s

D
b1

01
23

7.
ep

s

D
b1

01
23

8.
ep

s

Safety clearances Door cutout Rear panel cutout

D
b1

01
25

6.
ep

s

D
b1

01
23

9.
ep

s

D
b1

01
24

0.
ep

s

D
b1

01
24

1.
ep

s

For voltages y 690 V
Parts

 : datum.

(1) Without escutcheon.
(2) With escutcheon.
Note: X and Y are the symmetry planes for a 3-pole device.

Insulated Metal Energised
A 0 0 30
B 10 10 60
C 0 0 30

NT06 to NT16 circuit breakers
Drawout 3/4-poles device
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 C-7

Connections
Horizontal rear connection Detail

D
b1

01
24

2.
ep

s

D
b1

01
24

3.
ep

s

D
b1

01
24

4.
ep

s
D

b1
01

20
0.

ep
s

Vertical rear connection Detail

D
b1

01
24

6.
ep

s

D
b1

01
24

7.
ep

s

D
b1

01
24

9.
ep

s
D

b1
01

25
0.

ep
s

View A detail.

Front connection Detail

D
b1

01
25

1.
ep

s

D
b1

01
25

2.
ep

s

D
b1

01
25

4.
ep

s

Top connection Bottom connection

D
b1

01
25

5.
ep

s

View A detail.

Note: recommended connection screws: M10 class 8.8.  
Tightening torque: 50 Nm with contact washer.
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C-8

Dimensions 
and connection

Connections
Front connection with spreaders

D
b1

01
25

7.
ep

s

D
b1

01
25

8.
ep

s

D
b1

01
26

5.
ep

s
D

b1
01

26
6.

ep
s

Spreader detail

Middle left or middle right 
spreader for 4P.

Middle spreader for 3P. Left or right spreader for 4P. Left or right spreader for 3P.

D
b1

01
21

8.
ep

s

D
b1

01
21

9.
ep

s

D
b1

01
22

0.
ep

s

D
b1

01
22

1.
ep

s

View A detail.

      : datum. Note: X and Y are the symmetry planes for a 3-pole device.

NT06 to NT16 circuit breakers 0 
Drawout 3/4-poles device
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 C-9

Connections
Front connection via vertical connection adapters fitted with cable-lug adapters

D
b1

01
26

1.
ep

s

D
b1

01
26

2.
ep

s

D
b1

01
26

4.
ep

s
D

b1
01

22
9.

ep
s

View A detail.

Note: recommended connection screws: M10 class 8.8.  
Tightening torque: 50 Nm with contact washer.
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C-10

Dimensions 
and connection

Dimensions

D
b1

01
26

7.
ep

s

D
b1

01
26

8.
ep

s

Mounting on base plate or rails  Mounting detail

D
b1

01
26

9.
ep

s

D
b1

01
27

0.
ep

s

Safety clearances  Door cutout

D
b1

01
27

1.
ep

s

D
b1

01
27

2.
ep

s

D
b1

01
27

3.
ep

s

Insulated 
parts

Metal 
parts

Energised 
parts

(1) Without escutcheon.
(2) With escutcheon.
Note: X and Y are the symmetry planes for a 3-pole device. 
A(*) An overhead clearance of 110 mm is required to remove the arc chutes. 
An overhead clearance of 20 mm is required to remove the terminal block. 

A 0 0 100
B 0 0 60

       : datum.

NW08 to NW32 circuit breakers 
Fixed 3/4-poles device
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 C-11

Connections
Horizontal rear connection Detail

D
b1

01
27

4.
ep

s

D
b1

01
27

6.
ep

s

D
B

10
12

77
.e

ps
D

b1
01

27
8.

ep
s

Vertical rear connection Detail

D
b1

01
27

9.
ep

s

D
b1

01
28

0.
ep

s

D
b1

01
28

7.
ep

s
D

B
10

12
82

.e
ps

View A detail.

Front connection Detail

D
b1

01
28

3.
ep

s

D
b1

01
28

4.
ep

s

D
b1

01
28

8.
ep

s

Top connection Bottom connection

D
b1

01
28

6.
ep

s

View A detail.

Note: recommended connection screws: M10 class 8.8.  
Tightening torque: 50 Nm with contact washer.
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C-12

Dimensions 
and connection

Dimensions

D
B

10
12

89
.e

ps

D
b1

01
29

0.
ep

s

(*) Disconnected position.

Mounting on base plate or rails Mounting detail

D
b1

01
29

1.
ep

s

D
b1

01
29

2.
ep

s

Safety clearances  Door cutout

D
b1

01
29

3.
ep

s

D
b1

01
29

4.
ep

s

D
b1

01
29

5.
ep

s

Insulated 
parts

Metal 
parts

Energised 
parts

(1) Without escutcheon.
(2) With escutcheon.
Note: X and Y are the symmetry planes for a 3-pole device.

A 0 0 0
B 0 0 60

: datum.

NW08 to NW32 circuit breakers 0 
Drawout 3/4-poles device
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 C-13

Connections
Horizontal rear connection Detail

D
b1

01
29

6.
ep

s

D
b1

01
29

7.
ep

s

D
b1

01
29

8.
ep

s

D
b1

01
27

8.
ep

s

Vertical rear connection Detail

D
b1

01
30

0.
ep

s

D
b1

01
30

1.
ep

s

D
b1

01
30

7.
ep

s
D

B
10

12
82

.e
ps

View A detail.

Front connection Detail

D
b1

01
30

3.
ep

s

D
b1

01
30

4.
ep

s

D
b1

01
30

8.
ep

s

Top connection Bottom connection

D
b1

01
30

6.
ep

s

View A detail.

Note: recommended connection screws: M10 class 8.8.  
Tightening torque: 50 Nm with contact washer.
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C-14

Dimensions 
and connection

NW40 circuit breakers 
Fixed 3/4-poles device

Dimensions

D
b1

01
26

7.
ep

s

D
b1

01
26

8.
ep

s

Mounting on base plate or rails Mounting detail

D
b1

01
26

9.
ep

s

D
b1

01
27

0.
ep

s

Safety clearances  Door cutout

D
b1

01
27

1.
ep

s

D
b1

01
27

2.
ep

s

D
b1

01
27

3.
ep

s

Insulated 
parts

Metal 
parts

Energised 
parts

(1) Without escutcheon.
(2) With escutcheon.
Note: X and Y are the symmetry planes for a 3-pole device. 
A(*) An overhead clearance of 110 mm is required to remove the arc chutes. 
An overhead clearance of 20 mm is required to remove the terminal block. 

A 0 0 100
B 0 0 60

: datum.
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 C-15

Connections
Horizontal rear connection

D
B

10
13

09
.e

ps

D
b1

01
27

6.
ep

s

Detail

D
b1

01
31

0.
ep

s

D
B

10
13

11
.e

ps
D

b1
01

31
5.

ep
s

Vertical rear connection

D
b1

01
31

2.
ep

s

D
b1

01
31

3.
ep

s

Detail

D
b1

01
28

7.
ep

s

D
b1

01
31

4.
ep

s

View A detail.
Note: recommended connection screws: M10 class 8.8.  
Tightening torque: 50 Nm with contact washer.
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C-16

Dimensions 
and connection

NW40 circuit breakers
Drawout 3/4-poles device

Dimensions

D
B

10
12

89
.e

ps

D
b1

01
29

0.
ep

s

(*) Disconnected position.

Mounting on base plate or rails Mounting detail

D
b1

01
29

1.
ep

s

D
b1

01
29

2.
ep

s

Safety clearances  Door cutout

D
b1

01
29

3.
ep

s

D
b1

01
29

4.
ep

s

D
b1

01
29

5.
ep

s

Insulated 
parts

Metal 
parts

Energised 
parts

(1) Without escutcheon.
(2) With escutcheon.
Note: X and Y are the symmetry planes for a 3-pole device. 
The safety clearances take into account the space required to remove the arc chutes. 

A 0 0 0
B 0 0 60

: datum.
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 C-17

Connections
Horizontal rear connection

D
b1

01
31

6.
ep

s

D
b1

01
29

7.
ep

s

Detail

D
b1

01
31

7.
ep

s

D
B

10
13

11
.e

ps
D

b1
01

31
5.

ep
s

Vertical rear connection

D
b1

01
31

8.
ep

s

D
b1

01
31

9.
ep

s

D
b1

01
31

4.
ep

s

View A detail.

Detail

D
b1

01
30

7.
ep

s

Note: recommended connection screws: M10 class 8.8.  
Tightening torque: 50 Nm with contact washer.
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C-18

Dimensions 
and connection

NW40b to NW63 circuit 
breakers 
Fixed 3/4-poles device

Dimensions

D
b1

01
26

7.
ep

s

D
b1

01
32

0.
ep

s

Mounting on base plate or rails Mounting detail

D
b1

01
26

9.
ep

s

D
b1

01
32

1.
ep

s

Safety clearances  Door cutout

D
b1

01
27

1.
ep

s

D
b1

01
32

3.
ep

s

D
b1

01
32

2.
ep

s

Insulated 
parts

Metal 
parts

Energised 
parts

(1) Without escutcheon.
(2) With escutcheon.
Note: X and Y are the symmetry planes for a 3-pole device. 
A(*) An overhead clearance of 110 mm is required to remove the arc chutes. 
An overhead clearance of 20 mm is required to remove the terminal block.

A 0 0 100
B 0 0 60

: datum.
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 C-19

Connections
Horizontal rear connection (NW40b - NW50) Detail

D
b1

01
33

2.
ep

s

D
b1

01
32

4.
ep

s

D
b1

01
32

5.
ep

s
D

b1
01

27
8.

ep
s

Vertical rear connection (NW40b - NW50) Detail

D
b1

01
32

7.
ep

s

D
b1

01
32

8.
ep

s

D
b1

01
33

3.
ep

s
D

B
10

12
82

.e
ps

View A detail.

Vertical rear connection (NW63) Detail

D
b1

01
33

0.
ep

s

D
b1

01
33

1.
ep

s

D
b1

01
33

3.
ep

s
D

b1
01

31
4.

ep
s

Note: recommended connection screws: M10 class 8.8.  
Tightening torque: 50 Nm with contact washer.

View A detail.
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C-20

Dimensions 
and connection

NW40b to NW63 circuit 
breakers 
Drawout 3/4-poles device

Dimensions

D
B

10
13

34
.e

ps

D
B

10
13

35
.e

ps

(*) Disconnected position.

Mounting on base plate or rails Mounting detail

D
b1

01
33

6.
ep

s

D
b1

01
33

7.
ep

s

Safety clearances Door cutout

D
b1

01
29

3.
ep

s

D
b1

01
33

8.
ep

s

D
b1

01
33

9.
ep

s

Insulated 
parts

Metal 
parts

Energised 
parts

(1) Without escutcheon.
(2) With escutcheon.
Note: X and Y are the symmetry planes for a 3-pole device. 

      : datum.

A 0 0 0
B 0 0 60
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 C-21

Connections
Horizontal rear connection (NW40b - NW50) Detail

D
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Vertical rear connection (NW40b - NW50) Detail

D
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D
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View A detail.

Vertical rear connection (NW63) Detail

D
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D
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Note: recommended connection screws: M10 s/s class A4 80.  
Tightening torque: 50 Nm with contact washer.

View A detail.
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C-22

Dimensions 
and connection

Mounting on backplate with special brackets (Masterpact NW08 to 32 fixed)

D
b1
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35

0.
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D
b1

01
35

1.
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s

Disconnectable front-connection adapter (Masterpact NW08 to 32 fixed)
Horizontal rear connection Detail

D
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D
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D
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View A detail.

Vertical rear connection Detail

D
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D
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Note: recommended connection screws: M10 class 8.8.  
Tightening torque: 50 Nm with contact washer. 
  

: datum.

View A detail.

NT/NW accessories
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 C-23

Rear panel cutout (drawout devices)
NW08 to NW40

Rear view
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D
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NW40b to NW63

Rear view

D
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D
b1

01
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Escutcheon
Masterpact NT

Fixed device Drawout device

D
b1
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36

3.
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D
b1
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Masterpact NW
Fixed device Drawout device

D
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01
36

5.
ep

s

D
b1

01
36

6.
ep

s

: datum.
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C-24

Dimensions 
and connection

Connection of auxilary wiring to terminal block

D
B

10
13

67
.e

ps

D
b1
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One conductor only per connection point.

M6C relay module

D
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D
B
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External power supply module (AD)

D
B
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20
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ps

D
b1

02
07

6.
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Battery module (BAT)
Mounting

D
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3.
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D
b1

01
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s

NT/NW external modules
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 C-25

Delay unit for MN release
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“Chassis” communication module
Modbus

D
b1

01
37

7.
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External sensor for source ground return (SGR) protection
Sensor “MGDF summer” module

D
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D
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0.
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s
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C-26

Dimensions 
and connection

External sensor for external neutral
Dimensions

400/1600 A (NT06 to NT16) 400/2000 A (NW08 to NW20)

D
b1
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38

1.
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s

D
B

11
70
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ps

High: 137 mm.

High: 162 mm.

1000/4000 A (NW025 to NW40) 4000/6300 A (NW40b to NW63)

D
B
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70
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.e

ps

D
B

11
70

27
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ps

High: 162 mm.

High: 168 mm.

Installation
400/1600 A (NT06 to NT16) 400/2000 A (NW08 to NW20)

D
b1

01
38
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D
b1
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1000/4000 A (NW025 to NW40) 4000/6300 A (NW40b to NW63)
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NT/NW external modules
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 C-27

Rectangular sensor for earth leakage protection (Vigi)
280 x 115 mm window

D
B

10
13

89
.e
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D
b1

01
39

0.
ep

s

470 x 160 mm window

D
b1

01
39
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D
b1
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39

2.
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Busbars I y 1600 A I y 3200
Window (mm) 280 x 115 470 x 160
Weight (kg) 14 18

Busbars path
280 x 115 mm window
Busbars spaced 70 mm centre-to-centre

470 x 160 mm window
Busbars spaced 115 mm centre-to-centre

D
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39

3.
ep

s M1M2M3

D
B

11
70
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2 bars 50 x 10.

4 bars 100 x 5.

D
b1
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5.
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D
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2 bars 100 x 5.

4 bars 125 x 5.
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C-28

FDM121 switchboard display

Dimensions

Mounting
Through panel

X

2330
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Z

D
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X92
+ 0.8
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92
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On panel
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Z

X
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X

33
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  Connector (optional).

D
B
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Dimensions 
and connection
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 D-1

Masterpact NT and NW Electrical diagrams

Presentation  2
Functions and characteristics A-1
Installation recommendations B-1
Dimensions and connection C-1

Masterpact NT06 to NT16 
Fixed and drawout devices D-2

Masterpact NW08 to NW63 
Fixed and drawout devices D-4
Earth-fault and earth-leakage protection  
Neutral protection - Zone selective interlocking D-6

Masterpact NT and NW  
Communication D-8

Fixed, electrically operated Masterpact NT and NW  
Wiring of the COM option (with BCM ULP) D-10

Withdrawable Masterpact NT and NW 
Wiring of the COM option (with CCM) D-11

Masterpact NT and NW  
24 V DC external power supply AD module D-12

Additional characteristics E-1
Catalogue numbers and order form F-1
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D-2

Electrical diagrams Masterpact NT06 to NT16
Fixed and drawout devices

The diagram is shown with circuits de-energised, all 
devices open, connected and charged and relays in 
normal position.

Power Control unit Remote operation

D
B

10
14

01
.e

ps

Control unit Remote operation
Terminal block 
marking

Com UC1 UC2 UC3 UC4 / M2C / M6C SDE2  / Res SDE1 MN  / MX2 MX1 XF PF MCH

E5 E6 Z5 M1 M2 M3 F2+ V3 / 484 / Q3 184 / K2 84 D2 / C12 C2 A2 254 B2

E3 E4 Z3 Z4 T3 T4 VN V2 / 474 / Q2 182 82 C3 A3 252 B3

E1 E2 Z1 Z2 T1 T2 F1 – V1 / 471 / Q1 181 / K1 81 D1 / C11 C1 A1 251 B1

A E P H Control unit Remote operation
b b b b Com : E1-E6 communication SDE2 : fault-trip indication contact

or
Res : remote reset

SDE1 : fault-trip indication contact (supplied as standard)

MN : undervoltage release
or
MX2 :   shunt release

MX1 :   shunt release (standard or communicating)

XF : closing release (standard or communicating)

PF : ready-to-close contact

MCH :  electric motor

Note: when communicating MX or XF releases are used, the third wire 
(C3,A3) must be connected even if the communication module is not 
installed.

b b b b UC1 : Z1-Z5 zone selective interlocking
Z1 = ZSI OUT SOURCE
Z2 = ZSI OUT ; Z3 = ZSI IN SOURCE
Z4 = ZSI IN ST (short time)
Z5 = ZSI IN GF (earth fault)

b b b M1 = Vigi module input (Micrologic 7)
b b b b UC2 : T1, T2, T3, T4 = external neutral
b b b M2, M3 = Vigi module input (Micrologic 7)

b b b b UC3 : F2+, F1– external 24 V DC power supply
b b b        VN external voltage connector (must be  

             connected to the neutral with a 3P circuit  
             breaker)

b b UC4 : External Voltage Connector (PTE option)
or

b b b M2C : 2 programmable contacts (external relay)
 ext. 24 V DC power supply required.
or

b b M6C : 6 programmable contacts 
to be connected to the external module M6C)  
ext. 24 V DC power supply required.

A : digital ammeter. P : A + power meter + additional protection.
E : energy. H : P + harmonics.
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 D-3

Electrical diagrams Masterpact NT06 to NT16
Fixed and drawout devices

Indication contacts Chassis contacts

D
b1

01
40

6.
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s

D
b1

01
40

7.
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s

Indication contacts Chassis contacts
OF4 OF3 OF2 OF1 CD2  CD1 CE3  CE2 CE1 CT1

44 34 24 14 824 814 334 324 314 914

42 32 22 12 822 812 332 322 312 912

41 31 21 11 821 811 331 321 311 911

Indication contacts Chassis contacts
OF4 / OF3 / OF2 / OF1 : ON/OFF indication contacts.

(*) Spring charging motor 440/480 V AC
(380 V motor + additional resistor).

CD2 :
CD1 

disconnected
position 
contacts

CE3 : 
CE2
CE1

connected
position 
contacts

CT1 : test
position 
contacts

D
B

11
70

43
.e

ps

Key:

 drawout device only.

XXX  SDE1, OF1, OF2, OF3, OF4 supplied as standard.

 interconnected connections
 (only one wire per connection point).
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D-4

Electrical diagrams

The diagram is shown with circuits de-energised, all 
devices open, connected and charged and relays in 
normal position.

Power Control unit Remote operation

D
B

10
14

01
.e

ps

Control unit Remote operation
Terminal block 
marking

Com UC1 UC2 UC3 UC4 M2C / M6C SDE2  / Res SDE1 MN  / MX2 MX1 XF PF MCH

E5 E6 Z5 M1 M2 M3 F2+ V3 484 / Q3 184 / K2 84 D2 / C12 C2 A2 254 B2

E3 E4 Z3 Z4 T3 T4 VN V2 474 / Q2 182 82 C3 A3 252 B3

E1 E2 Z1 Z2 T1 T2 F1 – V1 471 / Q1 181 / K1 81 D1 / C11 C1 A1 251 B1

A E P H Control unit Remote operation
b b b b Com : E1-E6 communication SDE2 : fault-trip indication contact

or
Res : remote reset

SDE1 : fault-trip indication contact (supplied as standard)

MN : undervoltage release
or
MX2 :   shunt release

MX1 :   shunt release (standard or communicating)

XF : closing release (standard or communicating)

PF : ready-to-close contact

MCH :  electric motor

Note: when communicating MX or XF releases are used, the third wire 
(C3,A3) must be connected even if the communication module is not 
installed.

b b b b UC1 : Z1-Z5 zone selective interlocking
Z1 = ZSI OUT SOURCE
Z2 = ZSI OUT ; Z3 = ZSI IN SOURCE
Z4 = ZSI IN ST (short time)
Z5 = ZSI IN GF (earth fault)

b b b M1 = Vigi module input (Micrologic 7)
b b b b UC2 : T1, T2, T3, T4 = external neutral
b b b M2, M3 = Vigi module input (Micrologic 7)

b b b b UC3 : F2+, F1– external 24 V DC power supply
b b b   VN external voltage connector (must be 

  connected to the neutral with a 3P circuit breaker)

b (1) b b UC4 : External Voltage Connector (PTE option)

b b b M2C : 2 programmable contacts (internal relay)
ext. 24 V DC power supply required

or
b b M6C : 6 programmable contacts 

(to be connected to the external module M6C)  
ext. 24 V DC power supply required

A : digital ammeter. P : A + power meter + additional protection.
E : energy. H : P + harmonics.
(1) The PTE option with Micrologic E is not compatible with an external potential CT.

Masterpact NW08 to NW63
Fixed and drawout devices
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 D-5

Electrical diagrams

Indication contacts Chassis contacts

D
b1

01
40

9.
ep

s

Indication contacts Chassis contacts
OF4 OF3 OF2 OF1 OF24 OF23 OF22 OF21 OF14 OF13 OF12 OF11 CD3 CD2 CD1 CE3 CE2 CE1 CT3 CT2 CT1

44 34 24 14 244 234 224 214 144 134 124 114 834 824 814 334 324 314 934 924 914

42 32 22 12 242 232 222 212 142 132 122 112 832 822 812 332 322 312 932 922 912

41 31 21 11 241 231 221 211 141 131 121 111 831 821 811 331 321 311 931 921 911
or or or or or or or or or or
EF24 EF23 EF22 EF21 EF14 EF13 EF12 EF11 CE6 CE5 CE4 CE9 CE8 CE7

248 238 228 218 148 138 128 118 364 354 344 394 384 374

246 236 226 216 146 136 126 116 362 352 342 392 382 372

245 235 225 215 145 135 125 115 361 351 341 391 381 371

Indication contacts Chassis contacts
OF4 :
OF3
OF2
OF1

ON/OFF indication contacts OF24 or
EF24
OF23 or
EF23
OF22 or
EF22
OF21 or
EF21
OF14 or 
EF14
OF13 or 
EF13
OF12 or 
EF12
OF11 or
EF11

ON/OFF indication contacts

Combined 
“connected-disconnected” 

CD3 
CD2
CD1

disconnected 
position 
contacts

CE3
CE2
CE1

connected 
position 
contacts

CT3
CT2
CT1

test position 
contacts

or or
CE6 
CE5
CE4

connected 
position 
contacts

CE9
CE8
CE7

connected 
position 
contacts

or
CD6
CD5
CD4

disconnected 
position 
contacts

Key:

 drawout device only.

   XXX  SDE1, OF1, OF2, OF3, OF4 supplied as standard.

 interconnected connections
 (only one wire per connection point).

Masterpact NW08 to NW63
Fixed and drawout devices
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D-6

Electrical diagrams

External sensor (CT) for residual earth-fault protection

Connection of current-transformer secondary 
circuit for external neutral
Masterpact equipped with a Micrologic 6 A/E/P/H:

 b shielded cable with 2 twisted pairs
 b T1 twisted with T2
 b maximum length 4 meters
 b cable cross-sectional area 0.4 to 1.5 mm2

 b recommended cable: Belden 9552 or equivalent.
For proper wiring of neutral CT, refer to instruction
Bulletin 48041-082-03 shipped with it. 
Do not remove Micrologic factory-installed jumper 
between T1 and T2 unless neutral CT is connected.
If supply is via the top, follow the shematics.
If supply is via the bottom, control wiring is identical; for 
the power wiring, H1 is connected to the source side, 
H2 to the load side.
For four-pole versions, for residual earth-fault 
protection, the current transformer for the external 
neutral is not necessary.
Connection for signal VN is required only for power 
measurements (3 Ø, 4 wires, 4CTs).

Shield Drain

D
B

12
56

01
.e

ps

External transformer for source ground return (SGR) earth-fault protection

Connection of the secondary circuit
Masterpact equipped with a Micrologic 6 A/E/P/H:

 b unshielded cable with 1 twisted pair
 b maximum length 150 meters
 b cable cross-sectional area 0.4 to 1.5 mm2

 b terminals 5 and 6 may not be used at the same time
 b use terminal 5 for NW08 to 40
 b use terminal 6 for NW40b to 63
 b recommended cable: Belden 9409 or equivalent.

D
B

10
21

91
.e

ps

Masterpact NT and NW 
Earth-fault and earth-leakage protection 
Neutral protection 
Zone selective interlocking
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 D-7

Earth-leakage protection
Connection of the rectangular-sensor secondary 
circuit
Use the cable shipped with the rectangular sensor.

D
b1

01
41

5.
ep

s

-

Neutral protection
 b Three pole circuit breaker:
 v neutral protection is impossible with Micrologic A, E
 v Masterpact equipped with Micrologic P or H
 v the current transformer for external neutral is 

necessary (the wiring diagram is identical to the one 
used for the residual earth-fault protection)

 b Four pole circuit breaker:
 v Masterpact equipped with Micrologic A, E, P or H
 v the current transformer for external neutral is not 

necessary.

Zone selective interlocking
Zone-selective interlocking is used to reduce the 
electrodynamic forces exerted on the installation by shortening 
the time required to clear faults, while maintaining time 
discrimination between the various devices.
A pilot wire interconnects a number of circuit breakers equipped 
with Micrologic A/E/P/H control units, as illustrated in the 
diagram above.
The control unit detecting a fault sends a signal upstream and 
checks for a signal arriving from downstream. If there is a signal 
from downstream, the circuit breaker remains closed for the full 
duration of its tripping delay. If there is no signal from 
downstream, the circuit breaker opens immediately, regardless 
of the tripping-delay setting.
Fault 1.
Only circuit breaker A detects the fault. Because it receives no 
signal from downstream, it opens immediately, regardless of its 
tripping delay set to 0.3.
Fault 2.
Circuit breakers A and B detect the fault. Circuit breaker A 
receives a signal from B and remains closed for the full duration 
of its tripping delay set to 0.3. Circuit breaker B does not 
receive a signal from downstream and opens immediately, in 
spite of its tripping delay set to 0.2.
Wiring

 b Maximum impedance: 2.7 W / 300 m.
 b Capacity of connectors: 0.4 to 2.5 mm2.
 b Wires: single or multicore.
 b Maximum lenght: 3000 m.
 b Limits to device interconnection:
 v the common ZSI - OUT (Z1) and the output ZSI - OUT (Z2) 

can be connected to a maximum of 10 upstream device
 v a maximum of 100 downstream devices may be connected 

to the common ZSI - IN (Z3) and to an input ZSI - IN CR ( Z4) or 
GF (Z5).

D
b1

01
42

0.
ep

s

Electrical diagrams Masterpact NT and NW 
Earth-fault and earth-leakage protection 
Neutral protection 
Zone selective interlocking
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D-8

Electrical diagrams

Connection of circuit breakers to the Modbus communication network

40

100%

%

Mode

OK

OK

Mode

Ø5...8

manu
auto

Mode

OK

40

100%

%

24 V c

Compact NSX160
+ BSCM

Compact NSX400 + BSCM
+ communicating motor mechanism

Compact NSX160

Compact NS630b
(fixed device)

Masterpact NT
(withdrawable device)

3

1 2

4

5

Ethernet

6

7 7

8

9

9

10 10

Modbus 24 V c

D
B

40
15

97
.e

ps

1  External 24 V c power supply module (AD)
2  Ethernet gateway (EGX100)
3   Modbus Communication Interface Module 

(TRV00210) with stacking accessory 
(TRV00217)

4  Modbus network
5  ULP cable
6  FDM121 display (TRV00121)
7   Compact NSX cord (LV434200, LV434201, 

LV434202)
8  Modbus CCM “chassis”
9   Breaker ULP cord (LV434195, LV434196,  

LV434197)
10  Modbus BCM ULP “device”

Masterpact NT and NW 
Communication
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 D-9

Electrical diagrams

Ethernet

customer terminal block

24 V
0 V

D
0

D
1

CCMCCM

+ -

+ -

Breaker ULP
cord

A B A' B'

A B A' B'

24 V
0 V

D
0

D
1

24 V
0 V

D
0

D
1

Rx- Rx+ Tx- Tx+
EGX100

Modbus line
termination
(VW3A8306DRC)

+ -

Modbus Communication Interface Module (Compact NSX)

-

External power supply
24 V c+

blue

F1-
0 V 24 V

VN F2+

FDM121
version > V2.0.2

+ -
FDM121
version > V2.0.2

+ -

Breaker ULP
cord

white

The configuration is only possible
with CCM marked Schneider Electric 
on the front face.

m e
n

u

100

%

Micrologic P/H

Micrologic E
Modbus

Com

Address

Baud-rate
19.2 k

4W, 2W+ULP

2w+ULP

w

Modbus RS 485 2-wire + ULP

black redbluewhiteblackred

F2+F1-M3M2M1
T4T3T2T1Z5Z4Z3Z2Z1

Micrologic

E1E2E3E4E5 E6

E1 E2 E3 E4 E5 E6

BCM ULP

D
1

+  D
0

B
' / R

x+  
B

 / Tx

-  
A

' / R
x-  

A / Tx

D
1

D
0

0 V

24 V

E1 E2 E3 E4 E5 E6

customer terminal block

D
1

+  D
0

B
' / R

x+  
B

 / Tx

-  
A

' / R
x-  

A / Tx

D
1

D
0

0 V

24 V
N

etw
ork

B
reaker

D
B

40
21

46
.e

ps

Masterpact NT and NW 
Communication
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D-10

Electrical diagrams Fixed, electrically operated 
Masterpact NT and NW0 
Wiring of the COM option (with BCM ULP)
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 D-11

Withdrawable Masterpact 
NT and NW0 
Wiring of the COM option (with CCM)
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Electrical diagrams
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D-12

Electrical diagrams Masterpact NT and NW 
24 V DC external power supply AD 
module

D
B

12
83

83
.e

ps  b The 24 V DC external power-supply (AD module) for the Micrologic control unit  
(F1- F2+) is not required for basic protections LSIG.

 b The 24 V DC external power-supply (AD module) for the BCM ULP 
communication module (E1-E2) is required.

 b The 24 V DC external power-supply (AD module) for the FDM121 front display 
module (0 V +24) is required.

 b The 24 V DC external power-supply (AD module) for the programmable contact 
M2C/M6C is required.

 b The same 24 V DC external power-supply (AD module) can be connected  
to Micrologic control unit, BCM ULP and FDM121, M2C/M6C.

b  If voltage > 480 V AC or in an environment with a high level of electromagnetic disturbances, 
use separate power supply: 1 power supply for Micrologic (F1- F2+) and M2C/M6C, another 
power supply for BCM ULP and FDM121.

 b With Micrologic A/E, it is recommended to connect 24 V DC external power-supply 
(AD module) to the Micrologic control unit (F1- F2+) in order to keep available  
the display and the energy metering, even if Current < 20 % In.

Note: in case of using the 24 V DC external power supply (AD module), maximum cable length 
between 24 V DC (G1, G2) and the control unit (F1-, F2+) must not exceed 10 meters.
The BAT battery module, mounted in series upstream of the AD module, ensures  
an uninterrupted supply of power if the AD module power supply fails.
The internal voltage taps are connected to the botton side of the circuit breaker.
With Micrologic P/H, external voltage taps are possible using the PTE option.  
With this option, the internal voltage taps are disconnected and the voltage taps are connected  
to terminals VN, V1, V2, V3.
The PTE option is required for voltages less than 220 V and greater than 690 V (in which case  
a voltage transformer is compulsory). For three-pole devices, the system is supplied with 
terminal VN connected only to the control unit (Micrologic P).
When the PTE option is implemented, the voltage measurement input must be protected against 
short-circuits. Installed as close as possible to the busbars, this protection function is ensured  
by a P25M circuit breaker (1 A rating) with an auxiliary contact (cat. no. 21104 and 21117).  
This voltage measurement input is reserved exclusively for the control unit and must not ever be 
used to supply other circuits outside the switchboard.

Connection
The maximum length for each conductor supplying power to the trip unit or M6C 
module is 10 m.
Do not ground F2+, F1-, or power supply output:

 b the positive terminal (F2+) on the trip unit must not be connected to earth ground
 b the negative terminal (F1-) on the trip unit must not be connected to earth ground
 b the output terminals (- and +) of the 24 V DC power supply must not be grounded.

Reduce electromagnetic interference:
 b the input and output wires of the 24 V DC power supply must be physically 

separated as much as possible
 b if the 24 V DC power supply wires cross power cables, they must cross 

perpendicularly. If this is not physically possible, the power supply conductors must 
be twisted together

 b power supply conductors must be cut to length. Do not loop excess conductor.
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 E-1

Masterpact NT and NW Additional characteristics

Contents
Presentation  2
Functions and characteristics A-1
Installation recommendations B-1
Dimensions and connection C-1
Electrical diagrams D-1

Tripping curves E-2

Limitation curves  
Current limiting E-4
Energy limiting E-5

Catalogue numbers and order form F-1
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E-2

Additional 
characteristics

Micrologic 2.0
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 E-3

Additional 
characteristics

Earth fault protection (Micrologic 6.0)

D
B

10
15

05
.e

ps

(1)
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In < 400 A 0.3 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
400 A y In y 1200 A 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
In > 1200 A 500 640 720 800 880 960 1040 1120 1200

IDMTL curve (Micrologic P and H)
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Tripping curves
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E-4

Additional 
characteristics

Voltage 380/415/440 V AC

Limited short-circuit current (kÂ peak)

D
b1

01
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s

                                                 Rated short-circuit current (kA rms)

Voltage 660/690 V AC

Limited short-circuit current (kÂ peak)
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                                                 Rated short-circuit current (kA rms)

Limitation curves 
Current limiting
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 E-5

Voltage 380/415/440 V AC

Limited energy
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Voltage 660/690 V AC
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Limitation curves
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Additional 
characteristics
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 F-1

Masterpact NT and NW Catalogue numbers 
and order form

Presentation 2
Functions and characteristics A-1
Installation recommendations B-1
Dimensions and connection C-1
Electrical diagrams D-1
Additional characteristics E-1

Retrofit solutions (*)  
Connections for fixed devices F-2
Connections for drawout devices F-3

Masterpact NT 
Connection F-4
Micrologic control unit, communication option F-5
Remote operation F-6
Chassis locking and accessories F-7
Clusters F-8
Circuit breaker locking and accessories F-9
Mechanical interlocking for source changeover F-10
Indication contacts F-11
Instructions F-12

Portable data acquisition  
Monitoring and control converter F-13

Masterpact NW  
Connection F-14
Micrologic control unit, communication option F-15
Remote operation F-16
Chassis locking and accessories F-17
Clusters F-18
Circuit breaker locking and accessories F-19
Mechanical interlocking for source changeover F-20
Indication contacts F-21
Instructions F-22

Portable data acquisition  
Monitoring and control converter F-23

Masterpact NT and NW F-24
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F-2

Catalogue numbers

To replace a Masterpact M with a Masterpact NW, 
order a retrofit device (without connections) and select 
a set of connectors corresponding to the replaced 
device. 
The Masterpact NW is installed in exactly the same 
place as the old Masterpact M device, without any 
modifications required on the switchboard.

Horizontal rear connection
Device to be replaced Connection to be ordered
Masterpact M08 to M12
Type N1/NI

3P 4P
Top 3 x 48951 4 x 48951
Bottom 3 x 48964 4 x 48964
Type H1/H2/HI/HF

Top 3 x 48954 4 x 48954
Bottom 3 x 48965 4 x 48965
Masterpact M16
Type N1/NI/H1/H2/HI/HF 

Top 3 x 48954 4 x 48954
Bottom 3 x 48965 4 x 48965
Masterpact M20 and M25
Type N1/NI/H1/H2/HI/HF 

Top 3 x 48957 4 x 48957
Bottom 3 x 48958 4 x 48958
Masterpact M32
Type H1/H2/HI/HF 

Top 1 x 48962 1 x 48960
Bottom 1 x 48961 1 x 48960

(*) Please contact U2R (Retrofit Replacement Unit).

Retrofit solutions (*) 
Connections for fixed devices
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 F-3

To replace a Masterpact M with a Masterpact NW, 
order a retrofit device (without connections) and select 
a set of connectors corresponding to the replaced 
device. 
The Masterpact NW is installed in exactly the same 
place as the old Masterpact M device, without any 
modifications required on the switchboard.

Vertical rear connection
Device to be replaced Connection to be ordered
Masterpact M08 to M12
Type N1/NI

3P 4P
Top 3 x 48966 4 x 48966
Bottom 3 x 48966 4 x 48966
Type H1/H2/HI/HF/L1

Top 3 x 48969 4 x 48969
Bottom 3 x 48969 4 x 48969
Masterpact M16
Type N1/NI/H1/H2/HI/HF/L1

Top 3 x 48969 4 x 48969
Bottom 3 x 48969 4 x 48969
Masterpact M20 and M25
Type N1/NI/H1/H2/HI/HF 

Top 3 x 48970 4 x 48970
Bottom 3 x 48970 4 x 48970
Masterpact M32
Type H1/H2/HI/HF/M20/L1

Top 1 x 48974 1 x 48978
Bottom 1 x 48974 1 x 48978

Horizontal rear connection
Device to be replaced Connection to be ordered
Masterpact M08 to M12
Type N1/NI

3P 4P
Top 3 x 48951 4 x 48951
Bottom 3 x 48964 4 x 48964
Type H1/H2/HI/HF/L1

Top 3 x 48954 4 x 48954
Bottom 3 x 48965 4 x 48965
Masterpact M16
Type N1/NI/H1/H2/HI/HF/L1

Top 3 x 48954 4 x 48954
Bottom 3 x 48965 4 x 48965
Masterpact M20 and M25
Type N1/NI/H1/H2/HI/HF 

Top 3 x 48957 4 x 48957
Bottom 3 x 48958 4 x 48958
Masterpact M32 neutral on left-hand side
Type H1/H2/HI/HF/M20/L1

Top 1 x 48973 1 x 48976
Bottom 1 x 48973 1 x 48977
Masterpact M32 neutral on right-hand side
Type H1/H2/HI/HF/M20/L1

Top 1 x 48973 1 x 48977
Bottom 1 x 48973 1 x 48976

(*) Please contact U2R (Retrofit Replacement Unit).

Retrofit solutions (*) 
Connections for drawout devices

Catalogue numbers
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F-4

Catalogue numbers:  
spare parts

Connection
3P 4P

Fixed circuit breakers
Front connection / Replacement kit (3 or 4 parts)

D
B

40
43

88
.e

ps

Top or bottom 250/630-1600 A 47069 47070

Installation manual 47102
Rear connection (vertical or horizontal mounting) / Replacement kit (3 or 4 parts)

D
B

40
28

35
.e

ps

D
B

40
28

36
.e

ps 250/630-1600 A 33584 33585

Vert. mounting.   Horiz. mounting. Installation manual 47102
Drawout circuit breakers
Front connection / Replacement kit (6 or 8 parts)

D
B

40
28

69
.e

ps

Top and bottom 250/630-1600 A 33588 33589

Installation manual 47102
Rear connection (vertical or horizontal mounting) / Replacement kit (3 or 4 parts)

D
B

40
28

35
.e

ps

D
B

40
28

36
.e

ps 250/630-1600 A 33586 33587

Vert. mounting.   Horiz. mounting. Installation manual 47102

Connection accessories
3P 4P

Vertical connection adapters 250/630-1600 A / Replacement kit (3 or 4 parts)

D
B

40
43

89
.e

ps For fixed and drawout front-connected circuit breakers 33642 33643

Installation manual 47102
Cable lug adapters 250/630-1600 A / Replacement kit (3 or 4 parts)

D
B

40
43

90
.e

ps

For fixed and drawout front-connected circuit breakers 33644 33645

Installation manual 47102
Spreaders / Replacement kit 250/630-1600 A (3 or 4 parts)

D
B

40
43

91
.e

ps

For fixed and drawout front and rear-connected circuit breakers 33622 33623

Installation manual 47102
Interphase barriers / Replacement kit (3 or 4 parts)

D
B

40
43

92
.e

ps For fixed and drawout front and rear-connected circuit breakers 33648 33648
For drawout rear-connected circuit breakers 33768 33768
Installation manual 47102

Arc chute screen (1 part)

D
B

40
43

93
.e

ps

For fixed front-connected circuit breakers 47335 47336

Installation manual 47102

Masterpact NT
Connection
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 F-5

Replacement parts for Micrologic control units
Long-time rating plug (limits setting range for higher accuracy) / 1 part

D
B

40
43

94
.e

ps

Standard 0.4 at 1 x Ir 33542
Low-setting option 0.4 at 0.8 x Ir 33543
High-setting option 0.8 at 1 x Ir 33544
Without long-time protection off 33545

Battery + cover

menu

D
B

40
43

95
.e

ps

Battery (1 part) 33593
Cover (1 part) For Micrologic A, E 33592

For Micrologic P and H 47067

Communication option
Chassis

D
B

40
43

96
.e

ps

Modbus COM 64915
6 wires terminal drawout (1 part) 33099
6 wires terminal fixed (1 part) 47075

Installation manual 33088

External sensors
External sensor for earth-fault protection (TCE) / 1 part

D
B

40
43

81
.e

ps

Sensor rating 400/1600 A 33576

Source ground return (SGR) earth-fault protection  / 1 part

D
B

40
43

82
.e

ps External sensor (SGR) 33579
MDGF summing module 48891

Rectangular sensor for earth-leakage protection + Vigi cable / 1 part

D
B

40
43

82
.e

ps 280 mm x 115 mm 33573

Vigi cable or external voltage cable / 1 part
Vigi cable or external voltage cable (1 part) 47090

External power supply module (AD) / 1 part

D
B

10
53

60
.e

ps

24-30 V DC 54440
48-60 V DC 54441
100-125 V DC 54442
110-130 V AC 54443
200-240 V AC 54444
380-415 V AC 54445

Battery module (BAT) / 1 part

L3

G1

AD 220A

L4

G2

Input

24VDC

Output

24VDC

D
B

40
43

84
.e

ps

1 battery 24 V DC 54446

Test equipments / 1 part

D
B

40
43

86
.e

ps

Hand held test kit (HHTK) 33594
Full function test kit (FFTK) 33595
Test report edition come from FFTK 34559
FFTK test cable 2 pin for STR trip unit 34560
FFTK test cable 7 pin for Micrologic trip unit 33590

Masterpact NT 
Micrologic control unit, communication 
option

Catalogue numbers:  
spare parts

207EN_cat.indb   5 09/04/2013   11:42:35

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 798 of 3354



F-6

Remote operation
Gear motor

D
B

40
43

97
.e

ps

MCH (1 part)
AC 50/60 Hz 48 V 33186

100/130 V 33176
200/240 V 33177
277/415 V 33179
440/480 V 33179
+ resistor 33193

DC 24/30 V 33185
48/60 V 33186
100/125 V 33187
200/250 V 33188

Terminal block (1 part) For fixed circuit breaker 47074
. For drawout circuit breaker 33098

D
B

40
43

98
.e

ps

D
B

40
43

99
.e

ps

Fixed. Drawout. Installation manual 47103
Closing and opening release (XF or MX)

D
B

40
44

00
.e

ps

Standard coil (1 part)
AC 50/60 Hz
DC

12 V DC 33658
24/30 V DC, 24 V AC 33659
48/60 V DC, 48 V AC 33660
100/130 V AC/DC 33661
200/250 V AC/DC 33662
277 V AC 33663
380/480 V AC 33664

Communicating coil (1 part)
AC 50/60 Hz
DC

12 V DC 33032
24/30 V DC, 24 V AC 33033
48/60 V DC, 48 V AC 33034
100/130 V AC/DC 33035
200/250 V AC/DC 33036
277 V AC 33037
380/480 V AC 33038

Terminal block (1 part) For fixed circuit breaker 47074
For drawout circuit breaker 33098

D
B

40
43

98
.e

ps

D
B

40
43

99
.e

ps

Fixed. Drawout. Installation manual 47103
Undervoltage release MN

D
B

40
44

00
.e

ps

Undervoltage release (1 part)
AC 50/60 Hz 24/30 V DC, 24 V AC 33668
DC 48/60 V DC, 48 V AC 33669

100/130 V AC/DC 33670
200/250 V AC/DC 33671
380/480 V AC 33673

Terminal block (1 part) For fixed circuit breaker 47074
For drawout circuit breaker 33098

D
B

40
43

98
.e

ps

D
B

40
43

99
.e

ps

Fixed. Drawout. Installation manual 47103
MN delay unit

D
B

40
43

20
.e

ps

MN delay unit (1 part)
R (non-adjustable) Rr (adjustable)

AC 50/60 Hz 48/60 V AC/DC 33680
DC 100/130 V AC/DC 33684 33681

200/250 V AC/DC 33685 33682
380/480 V AC/DC 33683

Installation manual 47103

Masterpact NT
Remote operation

Catalogue numbers:  
spare parts
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 F-7

Chassis locking
“Disconnected” position locking / 1 part

D
B

40
28

75
.e

ps

By padlocks
VCPO Standard

By Profalux keylocks
Profalux 1 lock with 1 key + adaptation kit 64909

2 locks 1 key + adaptation kit 64910
2 locks 2 different keys + adaptation kit 64911

1 keylock Profalux  
(without adaptation kit):

identical key not identified combination 33173
identical key identified 215470 combination 33174
identical key identified 215471 combination 33175

By Ronis keylocks
Ronis 1 lock with 1 key + adaptation kit 64912

2 locks 1 key + adaptation kit 64913
2 locks 2 different keys + adaptation kit 64914

1 keylock Ronis  
(without adaptation kit):

identical key not identified combination 33189
identical key identified EL24135 combination 33190
identical key identified EL24153 combination 33191
identical key identified EL24315 combination 33192

Adaptation kit 
(without keylock):

adaptation kit Profalux 33769
adaptation kit Ronis 33770
adaptation kit Castell 33771
adaptation kit Kirk 33772

Installation manual 47104
Door interlock / 1 part

D
B

40
44

01
.e

ps

Right and left-hand side of chassis (VPECD or VPECG) 33172

Installation manual 47104
Racking interlock / 1 part

D
B

40
44

02
.e

ps

Racking interlock (VPOC) 33788

Installation manual 47104
Breaker mismatch protection / 1 part

D
B

40
43

29
.e

ps

Breaker mismatch protection (VDC) 33767

Installation manual 47104

Chassis accessories
Auxiliary terminal shield (CB) / 1 part

D
B

40
28

72
.e

ps

Terminal shield 3P 33763
4P 33764

Installation manual 47104
Safety shutters + locking / 1 part

D
B

40
44

03
.e

ps

Safety shutters (VO) 3P 33765
4P 33766

Installation manual 47104
Note: the locking of safety shutters is integrated.

Masterpact NT 
Chassis locking and accessories

Catalogue numbers:  
spare parts
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F-8

Clusters

D
B

40
32

80
.e

ps

1 disconnecting contact cluster for chassis (see table below) 1 part 64906

Table : number of clusters required for the different chassis models

Chassis rating (A) Masterpact NT
3P 4P

250 12 18
630 12 18
800 12 18
1000 12 18
1250 12 18
1600 18 24
Note: the minimum order is 6 parts.

Racking handle / 1 part

D
B

40
32

81
.e

ps Racking handle 47098

 

Masterpact NT
Clusters

Catalogue numbers:  
spare parts
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 F-9

Circuit breaker locking
Pushbutton locking device / 1 part

D
B

40
43

37
.e

ps

By padlocks 33897

Installation manual 47103
OFF position locking / 1 part

D
B

40
28

92
.e

ps

By padlocks + BPFE support
47514

By Profalux keylocks + BPFE support
Profalux 1 lock with 1 key + adaptation kit 64918

2 locks 1 key + adaptation kit 64919
1 keylock Profalux  
(without adaptation kit):

identical key not identified combination 33173
identical key identified 215470 combination 33174
identical key identified 215471 combination 33175

By Ronis keylocks + BPFE support
Ronis 1 lock with 1 key + adaptation kit 64920

2 locks 1 key + adaptation kit 64921
1 keylock Ronis  
(without adaptation kit):

identical key not identified combination 33189
identical key identified EL24135 combination 33190
identical key identified EL24153 combination 33191
identical key identified EL24315 combination 33192

Adaptation kit 
(without keylock):

adaptation kit Profalux 47515
adaptation kit Ronis 47516
adaptation kit Kirk 47517
adaptation kit Castell 47518

Installation manual 47103
Other circuit breaker accessories
Mechanical operation counter / 1 part

D
B

12
56

17
.e

ps

Operation counter CDM 33895

Installation manual 47103
Escutcheon and accessories / 1 part

D
B

40
30

97
.e

ps

D
B

40
30

98
.e

ps

D
B

40
30

99
.e

ps

Fixed Drawout
Escutcheon 33718 33857
Transparent cover (IP54) 33859
Escutcheon blanking plate 33858

Escutcheon                  Cover                        Blanking plate Installation manual 47103
Front cover (3P / 4P) / 1 part

D
B

40
44

04
.e

ps

Front cover 47094

Installation manual 47103

Spring charging handle / 1 part

D
B

40
44

05
.e

ps

Spring charging handle 47092

Installation manual 47103

Arc chute for Masterpact NT / 1 part

D
B

40
44

06
.e

ps

3P 4P
Type H1/H2 3 x 47095 4 x 47095
Type L1 3 x 47096 4 x 47096

Installation manual 47103

Masterpact NT 
Circuit breaker locking and accessories

Catalogue numbers:  
spare parts
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F-10

Mechanical interlocking for source changeover
Interlocking using connecting rods

D
B

40
44

07
.e

ps

Complete assembly with 2 adaptation fixtures + rods
2 Masterpact NT fixed devices 33912
2 Masterpact NT drawout devices 33913
Note: the installation manual is enclosed.

Interlocking using cables (1)

Choose 2 adaptation fixtures (1 for each breaker) + 1 set of cables
1 adaptation fixture for Masterpact NT fixed devices 33200
1 adaptation fixture for Masterpact NT drawout devices 33201
1 set of 2 cables 33209
(1) Can be used with any combination of NT or NW, fixed or drawout devices.

Cable-type door interlock

D
B

40
28

67
.e

ps

1 complete assembly for Masterpact NT fixed devices 33920
1 complete assembly  for Masterpact NT drawout devices 33921
Note: the installation manual is enclosed.

Masterpact NT
Mechanical interlocking for source 
changeover

Catalogue numbers:  
spare parts
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 F-11

Indication contacts
ON/OFF indication contacts (OF) / 1 part

D
B

40
28

37
.e

ps

Changeover contacts (6 A - 240 V) 47076
1 low-level OF to replace 1 standard OF (4 max.) 47077
Wiring For fixed circuit breaker 47074

For drawout circuit breaker 33098
Installation manual 47103

“Fault trip” indication contacts (SDE) / 1 part

D
B

40
28

38
.e

ps

1 additional SDE (5 A - 240 V) 47078
1 additional low-level SDE 47079
Wiring For fixed circuit breaker 47074

For drawout circuit breaker 33098
Installation manual 47103

“Ready to close” contact (1 max.) / 1 part

D
B

40
28

76
.e

ps

PF
1 changeover contact (5 A - 240 V) 47080
1 low-level changeover contact 47081
Wiring For fixed circuit breaker 47074

For drawout circuit breaker 33098
Installation manual 47103

Electrical closing pushbutton / 1 part

D
B

40
28

65
.e

ps

BPFE
1 pushbutton 64917

Installation manual 47103
Carriage switches (connected / disconnected / test position) / 1 part

D
B

40
29

16
.e

ps

Changeover contacts (6 A - 240 V)
1 connected position contact (3 max.) 33170
1 test position contact (1 max.) 33170
1 disconnected position contact (2 max.) 33170
And/or low-level changeover contacts

1 connected position contact (3 max.) 33171
1 test position contact (1 max.) 33171
1 disconnected position contact (2 max.) 33171

Auxiliary terminals for chassis alone

D
B

40
43

99
.e

ps

3 wire terminal (1 part), terminal block (1 part) 33098
Jumpers (10 parts) 47900
Installation manual 47104

Masterpact NT 
Indication contacts

Catalogue numbers:  
spare parts
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F-12

Instructions
Chassis accessories 47104
Circuit breaker accessories 47103
Fixed and drawout circuit breaker 47102
Micrologic user manual 20/50 (French) 33076

20/50 (English) 33077
2A/7A (French) 33079
2A/7A (English) 33080
2E/6E (French) 33079
2E/6E (English) 33080
5P/7P (French) 33082
5P/7P (English) 33083
5H/7H (French) 33085
5H/7H (English) 33086

NT user manual French 47106
English 47107

Modbus communication notice for manual 33088

Masterpact NT
Instructions

Catalogue numbers:  
spare parts
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 F-13

Portable data acquisition  
Monitoring and control  
Ethernet gateway

Catalogue numbers:  
spare parts

Portable data acquisition
Masterpact GetnSet (*)

Masterpact GetnSet product with battery and accessories 48789
Spare battery for Masterpact GetnSet product 48790
Spare cable for Masterpact GetnSet product 48791

Monitoring and control
ULP display module (1)

D
B

11
14

40
.e

ps

Switchboard front display module FDM121 TRV00121
FDM mounting accessory (diameter 22 mm) TRV00128

ULP wiring accessories

D
B

12
79

85
.e

ps

Breaker ULP cord L = 0.35 m LV434195
Breaker ULP cord L = 1.3 m LV434196
Breaker ULP cord L = 3 m LV434197

D
B1

11
44

3.
ep

s 10 Modbus line terminators VW3A8306DRC (2)

D
B1

15
62

3.
ep

s 5 RJ45 connectors female/female TRV00870

D
B1

11
44

4.
ep

s 10 ULP line terminators TRV00880

D
B

11
14

45
.e

ps

10 RJ45/RJ45 male cord L = 0.3 m TRV00803
10 RJ45/RJ45 male cord L = 0.6 m TRV00806
5 RJ45/RJ45 male cord L = 1 m TRV00810
5 RJ45/RJ45 male cord L = 2 m TRV00820
5 RJ45/RJ45 male cord L = 3 m TRV00830
1 RJ45/RJ45 male cord L = 5 m TRV00850

Ethernet gateway
RS485/Ethernet EGX100MG/EGX300 (*)

(1) For measurement display with Micrologic A, E, P and H.
(2) See Telemecanique catalogue.
(*) Consult us.
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F-14

Connection
3P 4P

Fixed circuit breakers
Front connection / Replacement kit (3 or 4 parts)

D
B4

04
37

3.
ep

s 800-1600 A Top 47990 47991
2000/3200 A Top 47992 47993

D
B4

04
40

8.
ep

s 800-1600 A Bottom 47932 47933
2000/3200 A Bottom 47942 47943

Installation manual 47950
Rear connection (vertical or horizontal mounting) / Replacement kit (3 or 4 parts)

D
B

40
43

66
.e

ps

800-2000 A Vertical 47964 47965
Horizontal 47964 47965

2500/3200 A Vertical 47966 47967
Horizontal 47966 47967

Vertical mounting 4000 A Vertical 47968 47969

D
B

40
43

67
.e

ps

Horizontal 47970 47971
4000b/5000 A Vertical 2x 47966 2x 47967

Horizontal 2x 47966 2x 47967
6300 A Vertical 2x 47968 2x 47969

Horizontal mounting Installation manual 47950
Drawout circuit breakers
Front connection / Replacement kit (3 or 4 parts)

D
B4

04
37

3.
ep

s 800-1600 A Top or bottom 47960 47961
2000/3200 A Top or bottom 47962 47963

Installation manual 47950
Rear connection (vertical or horizontal mounting) / Replacement kit (3 or 4 parts)

D
B

40
43

66
.e

ps

800-2000 A types N1/H1/H2 Vertical 47964 47965
800-1600 A types H3/L1 Horizontal 47964 47965
2500/3200 A types H1/H2 Vertical 47966 47967
2000/3200 A types H3/L1 Horizontal 47966 47967

Vertical mounting 4000 A Vertical 47968 47969

D
B

40
43

67
.e

ps

Horizontal 47970 47971
4000b/5000 A Vertical 2x 47966 2x 47967

Horizontal 2x 47966 2x 47967
6300 A Vertical 2x 47968 2x 47969

Horizontal mounting Installation manual 47950

Connection accessories
3P 4P

Disconnectable front-connection adapter for fixed circuit breaker (3 or 4 parts)

D
B

40
44

09
.e

ps

1600 A 48464 48466
2000/3200 A 48465 48467

Installation manual Notice inside the kit
Interphase barriers / Replacement kit (3 parts)

D
B

40
43

68
.e

ps

For fixed rear-connected circuit breaker 48599 48599
For drawout rear-connected circuit breaker 48600 48600

Installation manual 47950
Additional support brackets for mounting on a backplate

D
B

40
43

69
.e

ps

For fixed rear-connected circuit breaker (2 parts) 47829

Grounding kit KTM

D
B

41
47

75
.e

ps Grounding kit for Masterpact NW fixed
Side plate kit 48556
Device earthing kit 48557

Grounding kit for Masterpact NW drawout 48557

Masterpact NW 
Connection

Catalogue numbers:  
spare parts
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 F-15

Catalogue numbers:  
spare parts

Replacement parts for Micrologic control units
Long-time rating plug (limits setting range for higher accuracy) / 1 part

D
B

40
43

94
.e

ps

Standard 0.4 at 1 x Ir 33542
Low-setting option 0.4 at 0.8 x Ir 33543
High-setting option 0.8 at 1 x Ir 33544
Without long-time protection off 33545

Battery + cover

menu

D
B

40
43

95
.e

ps

Battery (1 part) 33593
Cover (1 part) For Micrologic A, E 33592

For Micrologic P and H 47067

Communication option
Chassis

D
B

40
43

96
.e

ps

Modbus COM 64915
6 wires terminal drawout (1 part) 47850
6 wires terminal fixed (1 part) 47075

Installation manual 33088

External sensors
External sensor for earth-fault protection (TCE) / 1 part

D
B

40
43

81
.e

ps

Sensor rating 400/2000 A 34035
1000/4000 A 34036
4000/6300 A 48182

Source ground return (SGR) earth-fault protection  / 1 part

D
B

40
43

82
.e

ps External sensor (SGR) 33579
MDGF summing module 48891

Rectangular sensor for earth-leakage protection + Vigi cable / 1 part (up to 3200 A)

D
B

40
43

82
.e

ps 280 mm x 115 mm 33573
470 mm x 160 mm 33574

Vigi cable or external voltage cable / 1 part
Vigi cable or external voltage cable 47090

External power supply module (AD) / 1 part

D
B

10
53

60
.e

ps

24-30 V DC 54440
48-60 V DC 54441
100-125 V DC 54442
110-130 V AC 54443
200-240 V AC 54444
380-415 V AC 54445

Battery module (BAT) / 1 part

L3

G1

AD 220A

L4

G2

Input

24VDC

Output

24VDC

D
B

40
43

84
.e

ps

1 battery 24 V DC 54446

Test equipments / 1 part

D
B

40
43

86
.e

ps

Hand held test kit (HHTK) 33594
Full function test kit (FFTK) 33595
Test report edition come from FFTK 34559
FFTK test cable 2 pin for STR trip unit 34560
FFTK test cable 7 pin for Micrologic trip unit 33590

Masterpact NW 
Micrologic control unit, communication 
option
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F-16

Remote operation
Gear motor

D
B

40
44

10
.e

ps

MCH (1 part)
AC 50/60 Hz 48 V 47889

100/130 V 47893
200/240 V 47894
250/277 V 47895
380/415 V 47896
440/480 V 47897

DC 24/30 V 47888
48/60 V 47889

D
B

40
43

98
.e

ps

D
B

40
43

22
.e

ps 100/125 V 47890
200/250 V 47891

Terminal block (1 part) For fixed circuit breaker 47074
For drawout circuit breaker 47849

Fixed. Drawout. Installation manual 47951
Closing and opening release (XF or MX)

D
B

40
44

00
.e

ps

Standard coil (1 part)
AC 50/60 Hz
DC

12 V DC 33658
24/30 V DC, 24 V AC 33659
48/60 V DC, 48 V AC 33660
100/130 V AC/DC 33661
200/250 V AC/DC 33662
277 V AC 33663
380/480 V AC 33664

Communicating coil (1 part)
AC 50/60 Hz
DC

12 V DC 33032
24/30 V DC, 24 V AC 33033
48/60 V DC, 48 V AC 33034
100/130 V AC/DC 33035
200/250 V AC/DC 33036

D
B

40
43

98
.e

ps

D
B

40
43

22
.e

ps 277 V AC 33037
380/480 V AC 33038

Terminal block (1 part) For fixed circuit breaker 47074
For drawout circuit breaker 47849

Fixed. Drawout. Installation manual 47951
Undervoltage release MN

D
B

40
44

00
.e

ps

Undervoltage release (1 part)
AC 50/60 Hz
DC

24/30 V DC, 24 V AC 33668
48/60 V DC, 48 V AC 33669
100/130 V AC/DC 33670
200/250 V AC/DC 33671
380/480 V AC 33673

Terminal block (1 part) For fixed circuit breaker 47074
For drawout circuit breaker 47849

D
B

40
43

98
.e

ps

D
B

40
43

22
.e

ps

Fixed. Drawout. Installation manual 47951
MN delay unit

D
B

40
43

20
.e

ps

MN delay unit (1 part)
R (non-adjustable) Rr (adjustable)

AC 50/60 Hz
DC

48/60 V AC/DC 33680
100/130 V AC/DC 33684 33681
200/250 V AC/DC 33685 33682
380/480 V AC/DC 33683

Installation manual 47951

Masterpact NW
Remote operation

F-16

Catalogue numbers:  
spare parts
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 F-17

Chassis locking
“Disconnected” position locking / 1 part

D
B

40
43

25
.e

ps

By padlocks
VCPO Standard

By Profalux keylocks
Profalux 1 lock with 1 key + adaptation kit 64934

2 locks 1 key + adaptation kit 64935
2 locks 2 different keys + adaptation kit 64936

1 keylock Profalux  
(without adaptation kit):

identical key not identified combination 33173
identical key identified 215470 combination 33174
identical key identified 215471 combination 33175

By Ronis keylocks
Ronis 1 lock with 1 key + adaptation kit 64937

2 locks 1 key + adaptation kit 64938
2 locks 2 different keys + adaptation kit 64939

1 keylock Ronis  
(without adaptation kit):

identical key not identified combination 33189
identical key identified EL24135 combination 33190
identical key identified EL24153 combination 33191
identical key identified EL24315 combination 33192

Adaptation kit 
(without keylock):

adaptation kit Profalux / Ronis 48564
adaptation kit Kirk 48565
adaptation kit Castell 48566

Installation manual 47952
Door interlock / 1 part

D
B

40
43

26
.e

ps

Right and left-hand side of chassis (VPECD or VPECG) 47914

Installation manual 47952
Racking interlock

D
B

40
43

27
.e

ps

5 parts 64940

Installation manual 47952
Breaker mismatch protection / 1 part

D
B

40
43

29
.e

ps

Breaker mismatch protection (VDC) 33767

Installation manual 47952

Chassis accessories
Auxiliary terminal shield (CB) / 1 part

D
B

40
43

31
.e

ps

800/4000 A 3P 64942
4P 48596

4000b/6300 A 3P 48597
4P 48598

Safety shutters + locking block / 1 part

D
B

40
43

32
.e

ps

800/4000 A 3P 48721
4P 48723

4000b/6300 A 3P 48722
4P 48724

Installation manual 47952
Shutter locking block (for replacement) / 1 part

D
B

40
43

33
.e

ps

2 parts for 800/4000 A 48591

Installation manual 47952

Earthing kit for chassis
3P 4P

Types for N1/H1/NA/HA
48433 48434

Note: the installation manual is enclosed.

Masterpact NW 
Chassis locking and accessories

Catalogue numbers:  
spare parts
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F-18

Clusters

D
B

40
32

80
.e

ps

1 disconnecting contact cluster for chassis (see table below) (part 1) 64906

Table : number of clusters required for the different chassis models
Chassis rating (A) Masterpact NW 3P Masterpact NW 4P

N1 H1/H2 H3 L1 N1 H1/H2 H3 L1
250 12 (H1)
630 6 12 24 8 16 32
800 6 12 24 8 16 32
1000 6 12 24 8 16 32
1250 6 12 24 8 16 32
1600 12 12 24 16 16 32
2000 24 24 42 32 32 56
2500 24 24 32 32
3200 36 36 48 48
4000 42 42 56 56
4000b 72 96
5000 72 96
6300 72 96
Note: the minimum order is 6 parts.

Racking handle

D
B

40
32

81
.e

ps

Racking handle 47944

DC rear connection
Serial connection kit

D
B1

05
10

9.
ep

s

For NW10/20 DC 48642

D
B1

05
11

0.
ep

s

For NW40 DC 48643

Masterpact NW
Clusters

Catalogue numbers:  
spare parts
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 F-19

Circuit breaker locking
Pushbutton locking device / 1 part

D
B

40
43

37
.e

ps

By padlocks 48536

Installation manual 47951
OFF position locking / 1 part

D
B

40
44

11
.e

ps

By padlocks
48539

By Profalux keylocks
Profalux 1 lock with 1 key + adaptation kit 64928

2 locks 1 key + adaptation kit 64929
2 locks 2 different keys + adaptation kit 64930

1 keylock Profalux  
(without adaptation kit):

identical key not identified combination 33173
identical key identified 215470 combination 33174
identical key identified 215471 combination 33175

By Ronis keylocks
Ronis 1 lock with 1 key + adaptation kit 64931

2 locks 1 key + adaptation kit 64932
2 locks 2 different keys + adaptation kit 64933

1 keylock Ronis  
(without adaptation kit):

identical key not identified combination 33189
identical key identified EL24135 combination 33190
identical key identified EL24153 combination 33191
identical key identified EL24315 combination 33192

Adaptation kit 
(without keylock):

adaptation kit Profalux / Ronis 64925
adaptation kit Kirk 64927
adaptation kit Castell 64926

Installation manual 47951
Other circuit breaker accessories
Mechanical operation counter / 1 part

D
B

12
56

17
.e

ps

Operation counter CDM 48535

Installation manual 47951
Escutcheon and accessories / 1 part

D
B

40
30

97
.e

ps

D
B

40
30

98
.e

ps

D
B

40
30

99
.e

ps

Fixed Drawout
Escutcheon 48601 48603
Transparent cover (IP 54) 48604
Escutcheon blanking plate 48605 48605

Escutcheon   Cover     Blanking plate Installation manual 47951
Front cover (3P / 4P) / 1 part

D
B

40
44

12
.e

ps

Front cover 47939

Installation manual 47951

Spring charging handle / 1 part

D
B

40
44

13
.e

ps

Spring charging handle 47940

Installation manual 47951

Arc chute for Masterpact NW / 1 part

D
B

40
44

14
.e

ps

3P 4P
Type N1 3 x 47935 4 x 47935
Type H1/H2 (NW08 to NW40) 3 x 47935 4 x 47935
Type H1/H2 (NW40b to NW63) 6 x 47936 8 x 47936
Type H3 3 x 47936 4 x 47936
Type L1 3 x 47937 4 x 47937
Type NW DC 3 x 47934 4 x 47934
Installation manual 47951

Masterpact NW 
Circuit breaker locking and accessories

Catalogue numbers:  
spare parts
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F-20

Mechanical interlocking for source changeover
Interlocking of 2 devices using connecting  rods

D
B

40
43

80
.e

ps

Complete assembly with 2 adaptation fixtures + rods
2 Masterpact NW fixed devices 48612
2 Masterpact NW drawout devices 48612
Can be used with 1 NW fixed + 1 NW drawout.
Note: the installation manual is enclosed.

Interlocking of 2 devices using cables (*)

Choose 2 adaptation sets (1 for each device + 1 set of cables) 
1 adaptation fixture for Masterpact NW fixed devices 47926
1 adaptation fixture for Masterpact NW drawout devices 47926
1 set of 2 cables 33209
(*) Can be used with any combination of NT or NW, fixed or drawout devices.

Interlocking of 3 devices using cables
Choose 3 adaptation (inclusing 3 adaptation fixtures + cables) 
3 sources, only 1 device closed, fixed or drawout devices 48610
2 sources + 1 coupling, fixed or drawout devices 48609
2 normal + 1 replacement source, fixed or drawout devices 48608

Cable-type door interlock
1 complete assembly  for Masterpact NW fixed or drawout device 48614
Note: the installation manual is enclosed.

Masterpact NW
Mechanical interlocking  
for source changeover

Catalogue numbers:  
spare parts
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 F-21

Indication contacts
ON/OFF indication contacts (OF) / 12 parts

D
B

40
43

21
.e

ps

1 additional block of 4 contacts 64922
Wiring For fixed circuit breaker 47074

For drawout circuit breaker 47849

Installation manual 47951
“Fault trip” indication contacts (SDE) / 1 part

D
B

40
43

23
.e

ps

Changeover contact (SDE) 6 A - 240 V 47915
Low-level 47916

Wiring For fixed circuit breaker 47074
For drawout circuit breaker 47849

Installation manual 47951
“Ready to close” contact (1 max.) / 1 part

D
B

40
44

15
.e

ps

PF
1 changeover contact (5 A - 240 V) 47080
1 low-level changeover contact 47081
Wiring For fixed circuit breaker 47074

For drawout circuit breaker 47849
Installation manual 47951

“Connected, disconnected, test position” indication contact (carriage switches) / 1 part

D
B

40
43

24
.e

ps

Changeover contacts 6 A - 240 V 33170
CE, CD, CT Low-level 33171

Installation manual 47952
Set of additional actuaters for carriage switches / 1 set

1 set 48560

Combined closed / connected contacts for use with 1 auxiliary contact / 1 part

D
B4

04
32

2.
ep

s 1 contact (5 A - 240 V) 48477
or 1 low-level contact 48478

Installation manual 47952
Electrical closing pushbutton / 1 part

D
B

40
43

19
.e

ps

BPFE
1 pushbutton 48534

Installation manual 47951
Auxiliary terminals for chassis alone

3 wire terminal (1 part) 47849
6 wire terminal (1 part) 47850
Jumpers (10 parts) 47900

Masterpact NW 
Indication contacts

Catalogue numbers:  
spare parts
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Instructions
Chassis accessories 47952
Circuit breaker accessories 47951
Fixed and drawout circuit breaker 47950
User manual NW AC (French) 47954

NW AC (English) 47955
NW DC (French) 64923
NW DC (English) 64924

Micrologic user manual 20/50 (French) 33076
20/50 (English) 33077
2A/7A (French) 33079
2A/7A (English) 33080
2E/6E (French) 33079
2E/6E (English) 33080
5P/7P (French) 33082
5P/7P (English) 33083
5H/7H (French) 33085
5H/7H (English) 33086

Modbus communication notice for manual 33088

Masterpact NW
Instructions

Catalogue numbers:  
spare parts
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Catalogue numbers:  
spare parts

Portable data acquisition  
Monitoring and control 
Ethernet gateway

Portable data acquisition
Masterpact GetnSet (*)

Masterpact GetnSet product with battery and accessories 48789
Spare battery for Masterpact GetnSet product 48790
Spare cable for Masterpact GetnSet product 48791

Monitoring and control
ULP display module (1)

D
B1

11
44

0.
ep

s Switchboard front display module FDM121 TRV00121
FDM mounting accessory (diameter 22 mm) TRV00128

ULP wiring accessories

D
B1

27
98

5.
ep

s Breaker ULP cord L = 0.35 m LV434195
Breaker ULP cord L = 1.3 m LV434196
Breaker ULP cord L = 3 m LV434197

D
B

11
14

43
.e

ps 10 Modbus line terminators VW3A8306DRC (2)

D
B

11
56

23
.e

ps 5 RJ45 connectors female/female TRV00870

D
B

11
14

44
.e

ps 10 ULP line terminators TRV00880

D
B

11
14

45
.e

ps 10 RJ45/RJ45 male cord L = 0.3 m TRV00803
10 RJ45/RJ45 male cord L = 0.6 m TRV00806
5 RJ45/RJ45 male cord L = 1 m TRV00810
5 RJ45/RJ45 male cord L = 2 m TRV00820
5 RJ45/RJ45 male cord L = 3 m TRV00830
1 RJ45/RJ45 male cord L = 5 m TRV00850

Ethernet gateway
RS485/Ethernet EGX100MG/EGX300 (*)

(1) For measurement display with Micrologic A, E, P and H.
(2) See Telemecanique catalogue.
(*) Consult us.
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Indication contacts
OF - ON/OFF indication contacts 
Standard 4 OF 6 A-240 V AC (10 A-240 V AC and low-level for NW)
Alternate 1 OF low-level for NT Max. 4 qty
Additional 1 block of 4 OF for NW Max. 2 qty
EF - combined “connected/closed” contacts

1 EF 6 A-240 V AC for NW Max. 8 qty
1 EF low-level for NW Max. 8 qty

SDE - “fault-trip” indication contact
Standard 1 SDE 6 A-240 V AC
Additional 1 SDE 6 A-240 V AC 1 SDE low level
Programmable contacts 2 M2C contacts 6 M6C contacts
Carriage switches Low level 6 A-240 V AC
CE - “connected” position Max. 3 for NW/NT qty
CD - “disconnected” position Max. 3 for NW - 2 for NT qty
CT - “test” position Max. 3 for NW - 1 for NT qty
AC - NW actuator for 6 CE - 3 CD - 0 CT additional carriage switches qty

Remote operation
Remote ON/OFF MCH - gear motor V

XF - closing voltage release V
MX - opening voltage release V
PF - “ready to close” contact Low level

6 A-240 V AC
BPFE - electrical closing pushbutton V
RES - electrical reset option V
RAR - automatic reset option

Remote tripping MN - undervoltage release V
R - delay unit (non-adjustable)
Rr - adjustable delay unit
2nd MX - shunt release V

Locking
VBP - ON/OFF pushbutton locking (by transparent cover + padlocks)
OFF position locking:
VCPO - by padlocks 
VSPO - by keylocks Keyock kit (w/o keylock) Profalux Ronis

Kirk Castell
1 keylock Profalux Ronis
2 identical keylocks, 1 key Profalux Ronis
2 keylocks, different keys (NW) Profalux Ronis

Chassis locking in “disconnected” position:
VSPD - by keylocks Keyock kit (w/o keylock) Profalux Ronis

Kirk Castell
1 keylock Profalux Ronis
2 identical keylocks, 1 key Profalux Ronis
2 keylocks, different keys Profalux Ronis
Optional connected/disconnected/test position lock

VPEC - door interlock On right-hand side chassis
On left-hand side chassis

VPOC - racking interlock
IPA - cable-type door interlock
VDC - mismatch protection
VIVC - shutter position indication and locking for NW
IBPO - racking interlock between crank and OFF pushbutton for NW
DAE - automatic spring discharge before breaker removal for NW
Accessories

VO - safety shutters on chassis for NT and NW   X
CDM - mechanical operation counter NT, NW
CB - auxiliary terminal shield for chassis NT, NW
CC - arc chute cover for fixed NT
CDP - escutcheon NT, NW
CP - transparent cover for escutcheon NT, NW
OP - blanking plate for escutcheon NT, NW
KTM - Grounding kit NW
Brackets for mounting NW fixed On backplates
Test kits Mini test kit Portable test kit

Order form 
 
 

  
To indicate your choice, check the applicable square boxes

and enter the appropriate information in the rectangles

Circuit breaker or switch-disconnector Qty
Masterpact type NT NW
Rating A
Sensor rating A
Circuit breaker N1, H1, H2, H3, L1
Special circuit breaker H2 anticorrosion, H10 (NW)
Special circuit breaker  NW16/32 H1T, NT16 H2T
Switch-disconnector NA, HA, HF, ES, HA10 (NW)
Number of poles 3 or 4 
Brand Schneider Electric Square D
Option: neutral on right side (NW)
Type of equipment Fixed

Drawout with chassis
Drawout without chassis
(moving part only)
Chassis alone

Earthing switch kit for chassis
Micrologic control unit

A - ammeter 2.0 5.0 6.0 7.0
E - energy 2.0 5.0 6.0
P - power meter 5.0 6.0 7.0
H - harmonic meter 5.0 6.0 7.0
LR - long-time rating plug Standard 0.4 to 1 Ir

Low setting 0.4 to 0.8 Ir
High setting 0.8 to 1 Ir
LR OFF

AD - external power-supply module V
BAT - battery module
TCE - external sensor (CT) for neutral 
and residual earth-fault protection
TCE - external sensor (CT) for over sized neutral 
(3P - Micrologic P / H) and residual earth-fault protection
TCW - external sensor for SGR protection
Rectangular sensor
for earth-leakage protection

NT (280 x 115 mm)
NW (470 x 160 mm)

PTE - external voltage connector
Communication

COM 
module

Modbus Device Chassis

Eco COM 
module 

Modbus Device Chassis (*)
(*) for drawout devices, please order 1  
Modbus chassis COM module

Front Display Module Mounting accessories
(FDM121)
Breaker ULP 
Cord

L = 0.35 m
L = 1.3 m
L = 3 m

Connection
Horizontal Top Bottom
Vertical Top Bottom
Front Top Bottom
Vertical-connection adapters NT - FC fixed, draw.
Cable-lug adapters NT - FC fixed, draw.
Arc chute screen NT - FC fixed
Interphase barriers NT, NW fixed, drawout
Spreaders NT fixed, drawout
Disconnectable 
front connection adapter

NW fixed

Lugs for 240v or 300v cables NT fixed, drawout
Micrologic control unit functions:
2.0 : basic protection (long time + inst.)
5.0 : selective protection (long time + short time + inst.)
6.0 : selective + earth-fault protection 
(long time + short time + inst. + earth-fault)
7.0 : selective + earth-leakage protection 
(long time + short time + inst. + earth-leakage)

 Masterpact NT and NW
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Notes
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Notes
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Product data sheet
Characteristics

LV434202
cord ULP - L = 3 m

Main
Range of product NSX100...250

NSX400...630
NSX100...250 DC
NSX400...630 DC
PowerPact multistandard

Product or component
type

Network cable

Accessory / separate
part type

Connection accessories

Complementary
Mounting mode By clips
Location of connection Inside
Connector type RJ45
[In] rated current 0...630 A
[Ue] rated operational voltage <= 480 V
Length 3 m
Product compatibility PowerPact H-Frame

PowerPact J-Frame
PowerPact L-Frame

Offer Sustainability
Sustainable offer status Not Green Premium product
RoHS (date code: YYWW) Compliant - since 0818 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
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Low voltage electrical distribution

User manual

Circuit breakers and switch-disconnectors

Compact NSX
100-630 A

04/2012
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The information provided in this documentation contains general descriptions and/or technical character-

istics of the performance of the products contained herein. This documentation is not intended as a 

substitute for and is not to be used for determining suitability or reliability of these products for specific 

user applications. It is the duty of any such user or integrator to perform the appropriate and complete 

risk analysis, evaluation and testing of the products with respect to the relevant specific application or use 

thereof. Neither Schneider Electric nor any of its affiliates or subsidiaries shall be responsible or liable for 

misuse of the information that is contained herein. If you have any suggestions for improvements or 

amendments or have found errors in this publication, please notify us. 

No part of this document may be reproduced in any form or by any means, electronic or mechanical, 

including photocopying, without express written permission of Schneider Electric.

All pertinent state, regional, and local safety regulations must be observed when installing and using this 

product. For reasons of safety and to help ensure compliance with documented system data, only the 

manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevant instructions must 

be followed. 

Failure to use Schneider Electric software or approved software with our hardware products may result 

in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.

© 2012 Schneider Electric. All rights reserved.
2 LV434101 04/2012
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Safety Information
Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with the device before 

trying to install, operate, or maintain it. The following special messages may appear throughout this 

documentation or on the equipment to warn of potential hazards or to call attention to information that 

clarifies or simplifies a procedure.

PLEASE NOTE

Electrical equipment should be installed, operated, serviced, and maintained only by qualified personnel. 

No responsibility is assumed by Schneider Electric for any consequences arising out of the use of this 

material.

A qualified person is one who has skills and knowledge related to the construction and operation of 

electrical equipment and its installation, and has received safety training to recognize and avoid the 

hazards involved.
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About the Book
At a Glance

Document Scope

The aim of this manual is to provide users, installers and maintenance personnel with the technical 

information needed to operate Compact NSX circuit breakers and switches in compliance with the IEC 

standards.

Validity Note

This document applies to Compact NSX circuit breakers.

Related Documents

You can download these technical publications and other technical information from our website at 

www.schneider-electric.com.

User Comments

We welcome your comments about this document. You can reach us by e-mail at 

techcomm@schneider-electric.com.

Title of Documentation Reference Number

Guide d’exploitation des déclencheurs Micrologic 5 et 6 LV434103

Micrologic 5 and 6 trip units - User Manual LV434104

Manual de usuario de las unidades de control Micrologic 5 y 6 LV434105

Guide d’exploitation Modbus Compact NSX LV434106

Modbus Compact NSX - User manual LV434107

Manual de usuario de Modbus Compact NSX LV434108

Guide d’exploitation du système ULP TRV99100

ULP system - User manual TRV99101

Manual de usuario del sistema ULP TRV99102

Catalogue Compact NSX de 100 à 630 A LVPED208001FR

Compact NSX 100-630 A - Catalogue LVPED208001EN
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Compact NSX 100-630 A

Description of the Compact NSX Circuit Breaker

LV434101 04/2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Description of the Compact NSX Circuit 

Breaker
Aim of This Chapter

This chapter describes the different types of Compact NSX circuit breaker.

What Is in This Chapter?

This chapter contains the following sections:

Section Topic Page

1.1 Quick Overview of Your Circuit Breaker 10

1.2 Your Manually-Operated Circuit Breaker (With Toggle Switch) 18

1.3 Your Circuit Breaker With Rotary Handle 23

1.4 Your Circuit Breaker With Motor Mechanism 33
9
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1.1 Quick Overview of Your Circuit Breaker

Aim

This section briefly describes:

 The Compact NSX circuit breaker functions

 Where to find the information and performance relating to your circuit breaker

 How to carry out the main operations on your circuit breaker

What Is in This Section?

This section contains the following topics:

Topic Page

The Main Compact NSX Circuit Breaker Functions 11

Identification of Compact NSX Circuit Breakers 12

Operating the Switchgear When Energized 14

De-Energizing the Switchgear 16
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The Main Compact NSX Circuit Breaker Functions

Choice of Numerous Functions that can be Adapted on Site

The design of Compact NSX circuit breakers offers a wide choice of functions. They are very easy to use. 

These functions can be adapted on site.

1 Toggle switch

2 Rotary handles 

3 Motor mechanism

4 Associated equipment

5 Micrologic electronic trip units

6 TM-D thermal-magnetic trip unit

7 Vigi earth leakage protection module

8 Micrologic trip unit auxiliaries

9 Micrologic maintenance interface
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Identification of Compact NSX Circuit Breakers

Characteristics of the Compact NSX Circuit Breaker Case

The case characteristics are indicated on the rating plate on the front of the circuit breakers. The rating 

plate type depends on the breaking performances:

1 Circuit breaker type: Case rating and breaking performance

2 Ui: Insulation voltage

3 Uimp: Rated impulse withstand voltage

4 Ics: Service breaking capacity

5 Icu: Ultimate breaking capacity

6 Ue: Operating voltage

7 Circuit breaker-disconnector symbol

8 Reference standard IEC 60947-2

9 Performance according to the NEMA standard

10 Color code indicating the breaking performance

In the case of extended rotary handles, the door has to be opened to access the rating plate.

R

HB1

HB2

200 kA / 440 V

75 kA / 690 V

100 kA / 690 V

B

F

N

25 kA / 440 V

36 kA / 440 V

50 kA / 440 V

H

S

L

70 kA / 440 V

100 kA / 440 V

150 kA / 440 V

NEMA AB1   HIC (kA)

Compact

IEC / EN 60947-2

220/240     200     200
380/415            200     200
440                   200     200
500                   80       80
525                   65       65 
660/690            45       45

a

a

a

a

a

a

Ui  800 V Uimp  8 kV

Ue   (V) Icu(kA) Ics

NSX100 R
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Setting the Circuit Breaker Trip Unit

The dial positions on the front of the trip unit indicate the circuit breaker pick-up settings. 

 TM-D Thermal-Magnetic Trip Unit

 Micrologic 2 Electronic Trip Unit

1. Micrologic trip unit adjustment range: Minimum setting/maximum setting = trip unit rating In

2. Overload protection setting (where applicable)

3. Short-circuit protection setting (where applicable)

Using the Performance and Settings Data

The circuit breaker performance and settings must satisfy the performance and settings required by the 

installation diagram (see Startup, page 126). 

In the case of Micrologic 5 and 6 electronic trip units, all settings can be read on the display unit (see 

Micrologic 5 and 6 Electronic Trip Units, page 95).
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Operating the Switchgear When Energized

Position of the Actuator

The position of the actuator indicates the state of the circuit breaker:

Local Indication

Circuit breakers equipped with a Micrologic trip unit offer very precise indications on the state of the circuit 

breaker or the installation.

These easily accessible indications are useful for the management and maintenance of the installation:

1. The Ready LED (green) blinks slowly when the electronic trip unit is ready to provide protection.

2. The overload pre-alarm LED (orange) shows a steady light when the load exceeds 90% of the Ir 

setting.

3. The overload alarm LED (red) shows a steady light when the load exceeds 105% of the Ir setting.

The pre-alarm or alarm indication makes it possible to avoid a fault situation. Should this happen, it is 

advisable to carry out load shedding in order to avoid tripping due to circuit breaker overload.

Remote Indication 

Information is available remotely:

 Via indication contacts

 By using a communication bus 

These indication auxiliaries can be installed on site.

For more details on the remote indication and communication options, see Summary Tables of 
Auxiliaries, page 60 and refer to the Micrologic 5 and 6 trip units - User manual.

Toggle switch Rotary handle Motor mechanism

 I (ON): Circuit breaker closed

This position is obtained manually.

 O (OFF): Circuit breaker open

This position is obtained manually.

 , Trip or Tripped: Circuit breaker tripped

This position is obtained by the protection (trip unit or trip auxiliaries) 

as well as by the push to trip button and the maintenance interface.

 I (ON): Circuit breaker closed

This position is obtained in auto or 

manu mode. 

 O (OFF): Circuit breaker open or 

tripped

This position is obtained in auto or 

manu mode.

1          2       3
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Remote Electrical Stop Command

The remote electrical stop command can be given by electrical control auxiliaries regardless of the control 

type in use.

To obtain a remote electrical stop command, use:

 an MX shunt release, or

 an MN undervoltage release, or

 an MN undervoltage release with time-delay unit (the time-delay unit overcomes the problem of micro-

cuts).

For more details on the electrical control auxiliaries, see Control Auxiliaries, page 58.

NOTE: It is advisable to test operation of the remote electrical stop commands at regular intervals (every 

6 months).
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De-Energizing the Switchgear

Isolation Capacity of Compact NSX Circuit Breakers

Compact NSX circuit breakers offer positive contact indication and are suitable for isolation in accordance 

with standards IEC 60947-1 and 2: the O (OFF) position of the actuator is sufficient to isolate the circuit 

breaker concerned.

Circuit breakers capable of isolation are indicated by the following marking on the rating plate: 

To confirm this suitability, standards IEC 60947-1 and 2 require particularly stringent shock withstand 

tests.

Compact NSX circuit breakers can be locked in the O (OFF) position: this enables work to be carried out 

with the power off in accordance with installation rules. The circuit breaker can only be locked in the open 

position if the circuit breaker is in the O (OFF) position, whatever type of control is in use. 

NOTE: Locking a Compact NSX circuit breaker in the open position is sufficient to isolate the 

circuit breaker. 

The locking devices depend on the type of actuator:

 For circuit breakers with toggle switch, see How to Lock Your Circuit Breaker, page 22
 For circuit breakers with rotary handle, see How to Lock Your Circuit Breaker (With Direct Rotary 

Handle), page 27 and How to Lock Your Circuit Breaker (With Extended Rotary Handle), page 31
 For circuit breakers with motor mechanism, see How to Lock Your Circuit Breaker, page 40

Maintenance and Servicing Work on the Installation

Maintenance and servicing work on an installation requires the installation to be de-energized. In the 

event of partial de-energization of the installation, the installation and safety rules require the feed on 

which work is to be carried out to be clearly labeled and isolated.

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

 Apply appropriate personal protective equipment (PPE) and follow safe electrical work practices.

 This equipment must be installed and serviced by qualified electrical personnel.

 Disconnect all power sources before performing maintenance inspections.

Assume that all circuits are live until they are completely de-energized, tested, grounded and tagged. 

Consider all sources of power, including the possibility of backfeeding and control power.

 Always use a properly rated voltage sensing device to confirm power is off.

 Replace all devices, doors and covers before turning on power to this equipment.

Failure to follow these instructions will result in death or serious injury.
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Maintenance Work Following Trip Fault

The fact that a protection has tripped does not remedy the cause of the fault on the downstream electrical 

equipment. 

The table below describes the procedure to be followed after a fault trip: 

For more information on troubleshooting and restarting following a fault, see What to do in the Event of a 
Trip, page 133.

Checking, Testing and Setting the Compact NSX Circuit Breaker

Checking

Settings can be checked without the need for any particular precautions. However, it is recommended 

that they be carried out by a qualified person. 

Testing

When testing Compact NSX circuit breaker trip mechanisms, the necessary precautions must be taken:

 Not to disrupt operations

 Not to trip inappropriate alarms or actions

For example, tripping the circuit breaker via the push to trip button or the LTU test software can lead to 

fault indications or corrective actions (such as switching to a replacement power source) if the indications 

are not dealt with correctly.

Setting

Modifying settings requires a thorough knowledge of the installation characteristics and safety rules.

CAUTION
RISK OF CLOSING ON ELECTRICAL FAULT

Do not close the circuit breaker again without first inspecting and, if necessary, repairing the 

downstream electrical equipment.

Failure to follow these instructions can result in injury or equipment damage.

Step Action

1 Isolate the feed (see Maintenance and Servicing Work on the Installation, page 16) before inspecting 

the downstream electrical equipment.

2 Look for the cause of the fault.

3 Inspect and, if necessary, repair the downstream equipment.

4 Inspect the equipment (retightening of connections, etc.) in the event of a short-circuit trip.

5 Close the circuit breaker again.

CAUTION
RISK OF NUISANCE TRIPPING

Only qualified persons are authorized to carry out protection tests.

Failure to follow these instructions can result in injury or equipment damage.

CAUTION
RISK OF NO TRIPPING OR NUISANCE TRIPPING

Only qualified persons are authorized to modify the protection parameters.

Failure to follow these instructions can result in injury or equipment damage.
LV434101 04/2012 17
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1.2 Your Manually-Operated Circuit Breaker (With Toggle Switch)

Aim

This section describes the controls, indications and locking mechanisms accessible on the front of your 

Compact NSX circuit breaker.

What Is in This Section?

This section contains the following topics:

Topic Page

Where to Find the Controls and Information on Your Circuit Breaker 19

How to Open, Close and Reset Your Circuit Breaker 20

How to Test Your Circuit Breaker 21

How to Lock Your Circuit Breaker 22
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Where to Find the Controls and Information on Your Circuit Breaker

Presentation of the Front Face

The controls, operation indicators and settings can be accessed directly on the front of your circuit 

breaker. 

1 Rating plate

2 Toggle switch for setting, opening and closing

3 Push to trip button

4 Trip unit setting range

5 Trip unit

6 Trip unit adjustment dials

For more information on trip units, see Description of Trip Units, page 63.
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How to Open, Close and Reset Your Circuit Breaker

Opening and Closing Locally

 To close the circuit breaker, move the toggle switch from the O (OFF) position to the I (ON) position.

 To open the circuit breaker, move the toggle switch from the I (ON) position to the O (OFF) position.

Resetting after a Trip

Your circuit breaker has tripped: the toggle switch has moved from the I (ON) position to the  position.

The fact that a protection has tripped does not remedy the cause of the fault on the downstream electrical 

equipment. 

The table below describes the procedure to be followed after a fault trip: 

CAUTION
RISK OF CLOSING ON ELECTRICAL FAULT

Do not close the circuit breaker again without first inspecting and, if necessary, repairing the 

downstream electrical equipment.

Failure to follow these instructions can result in injury or equipment damage.

Step Action Toggle switch 

position

 1 Isolate the feed (see Maintenance and Servicing Work on the Installation, 
page 16) before inspecting the downstream electrical equipment.

 2 Look for the cause of the fault.

 3 Inspect and, if necessary, repair the downstream equipment.

 4 Inspect the equipment (retightening of connections, etc.) in the event of a short-

circuit trip.

 5 Reset the circuit breaker by moving the toggle switch from the Trip position to the 

O (OFF) position: the circuit breaker is open.

O (OFF)

 6 Reclose the circuit breaker by moving the toggle switch from the O (OFF) position 

to the I (ON) position: the circuit breaker is closed.

I (ON)

Circuit breaker trip Resetting the circuit breaker Reclosing the circuit breaker

OFF

Trip
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How to Test Your Circuit Breaker

Press the push to trip Button

The push to trip button checks whether the trip mechanism is working correctly.

The table below describes the procedure for checking whether the trip mechanism is working correctly 

by pressing the push to trip button:

Step Action Position

 1 Close the circuit breaker. I (ON)

 2 Press the push to trip button: the circuit breaker trips.

 3 Move the toggle switch to the OFF/Reset position: the circuit breaker is open and 

reset.

O (OFF)

 4 Move the toggle switch to the I (ON) position: the circuit breaker is closed. I (ON)
LV434101 04/2012 21
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How to Lock Your Circuit Breaker

Locking Accessories

Locking accessories are used to lock the toggle switch in the I (ON) or O (OFF) position.

  

Use up to 3 padlocks (not supplied) 5 to 8 mm in diameter with an accessory that is either part of the case 

(diagram 1) or detachable (diagram 2).

NOTE: The circuit breaker’s protection function is not disabled by locking the toggle switch in the I (ON) 

position: in the event of a fault, it trips without altering its performance.

When unlocked, the toggle switch moves to the  position. To return the circuit breaker to service, see 

How to Open, Close and Reset Your Circuit Breaker, page 20.

Lead Sealing Accessories

Lead sealing accessories are used to prevent the following operations:

  

Diagram Seal Prohibited operations 

 1 Escutcheon fixing screw  Dismantling the escutcheon

 Accessing the auxiliaries 

 Dismantling the trip unit

 2 Transparent protective cover 

for the trip units

Altering any settings and accessing the test port

 3 Fixing screw for terminal 

shields

Accessing the power connection (protection against direct contact)
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1.3 Your Circuit Breaker With Rotary Handle

Aim

This section introduces the controls, indications and locking mechanisms accessible on your Compact 

NSX circuit breaker.

What Is in This Section?

This section contains the following topics:

Topic Page

Where to Find the Controls and Locking Mechanisms on Your Circuit Breaker 24

How to Open, Close and Reset Your Circuit Breaker 25

How to Test Your Circuit Breaker (With Direct Rotary Handle) 26

How to Lock Your Circuit Breaker (With Direct Rotary Handle) 27

How to Test Your Circuit Breaker (With Extended Rotary Handle) 30

How to Lock Your Circuit Breaker (With Extended Rotary Handle) 31
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Where to Find the Controls and Locking Mechanisms on Your Circuit Breaker

Presentation of the Front Face

 The circuit breaker operating controls, operation indicators, settings and locking mechanisms for the 

direct rotary handle can be accessed directly on the front of your circuit breaker.

 In the case of the extended rotary handle: 

 The circuit breaker operating controls can be accessed on the door escutcheon.

 The operation indicators and settings are only accessible when the door is open.

 The locking mechanisms can be operated on the case (door open) or on the door escutcheon (door 

closed).

1 Rating plate

2 Direct rotary handle

3 Extended rotary handle

4 Push to trip button

5 Trip unit

6 Trip unit adjusting dials

For more information on trip units, see Description of Trip Units, page 63.
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How to Open, Close and Reset Your Circuit Breaker

Opening and Closing Locally

 To close the circuit breaker, turn the rotary handle clockwise from the O (OFF) position to the I (ON) 

position.

 To open the circuit breaker, turn the rotary handle anticlockwise from the I (ON) position to the O (OFF) 

position.

Resetting After a Trip

Your circuit breaker has tripped: the rotary handle has moved from the I (ON) position to the Trip/Tripped 

position.

The fact that a protection has tripped does not remedy the cause of the fault on the downstream electrical 

equipment. 

The table below describes the procedure to be followed after a fault trip: 

CAUTION
RISK OF CLOSING ON ELECTRICAL FAULT

Do not close the circuit breaker again without first inspecting and, if necessary, repairing the 

downstream electrical equipment.

Failure to follow these instructions can result in injury or equipment damage.

Step Action Handle position

 1 Isolate the feed (see Maintenance and Servicing Work on the Installation, 
page 16) before inspecting the downstream electrical equipment.

Trip

 2 Look for the cause of the fault. Trip

 3 Inspect and, if necessary, repair the downstream equipment. Trip

 4 Inspect the equipment (retightening of connections, etc.) in the event of a short-

circuit trip.

Trip

 5 Reset the circuit breaker by turning the rotary handle anticlockwise from the Trip 

position to the O (OFF) position: the circuit breaker is open.

O (OFF)

 6 Close the circuit breaker again by turning the rotary handle clockwise, from the 

O (OFF) position to the I (ON) position: the circuit breaker is closed.

I (ON)

Circuit breaker trip Resetting the circuit breaker Reclosing the circuit breaker

Trip

OFF
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How to Test Your Circuit Breaker (With Direct Rotary Handle)

Press the push to trip Button

The push to trip button checks whether the trip mechanism is working correctly.

Step Action Handle position

 1 Close your circuit breaker. I (ON)

 2 Press the push to trip button: the circuit breaker trips and the handle 

moves to the Trip position. 

Trip

 3 Turn the rotary handle anticlockwise from the Trip position to the O 

(OFF/Reset)) position: the circuit breaker is open and reset.

O (OFF)

 4 Turn the rotary handle clockwise from the O (OFF) position to the position 

I (ON) : the circuit breaker is closed.

I (ON)

Trip
OFF/
Reset
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How to Lock Your Circuit Breaker (With Direct Rotary Handle)

Locking the Direct Rotary Handle

Locking with up to 3 padlocks (not supplied) with shackle diameter 5 to 8 mm

 

Padlocking is an option:

 As standard, only in the O (OFF) position (diagram 1) 

 After modification of the rotary handle during installation, in both the I (ON) (diagram 2) and O (OFF) 

positions.

Locking with a Profalux or Ronis Key (Optional)

It is possible to use one of the above locks in the I (OFF) position or in the O (OFF) and I (ON) positions 

(diagram 3) depending on the bolt chosen. The lock can be added on site.

Keylocking can be used at the same time as padlocking.

NOTE: The circuit breaker’s protection function is not inhibited by locking the rotary handle in the I (ON) 

position. In the event of a fault, it trips without affecting its performance.

When unlocked, the toggle switch moves to the Trip position. To return the circuit breaker to service, 

follow the resetting instructions (see Resetting After a Trip, page 25).
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Door Locking (MCC Function)

Further options are offered with the direct rotary handle in the MCC function.

Door locking

The direct rotary handle locks the door in the closed position when the circuit breaker is in the I (ON) 

position (diagram 1).

 

This lock can be temporarily disabled so that the door can be opened (diagram 2).

Preventing Circuit Breaker Closing When the Door is Open

The door locking device can also prevent moving the direct rotary handle to the I (ON) position when the 

door is open.

Free door option

The lock can be omitted, but the rotary handle must then be modified (see Quick Reference Guide). In 

this case, the two functions - door locking and preventing the circuit breaker from being closed when the 

door is open - are inoperative.

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

Only qualified persons are authorized to disable the door lock.

Failure to follow these instructions will result in death or serious injury.
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Lead Sealing Accessories

Lead sealing accessories are used to prevent the following operations: 

  

Diagram Seal Prohibited operations 

 1 Escutcheon fixing screw  Dismantling the escutcheon

 Accessing the auxiliaries

 Dismantling the trip unit

 2 Transparent protective cover 

for the trip units

Altering any settings and accessing the test port.

 3 Fixing screw for terminal 

shields

Accessing the power connection (protection against direct contact)
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How to Test Your Circuit Breaker (With Extended Rotary Handle)

Pressing the Push to Trip Button

The push to trip button checks whether the trip mechanism is working correctly.

The push to trip button is not accessible on the front face: the test has to be conducted with the door open.

Step Action Position

 1 Switch the circuit breaker to the open O (OFF) position. 

Open the door.

O (OFF)

 2 Use a special tool (1) to turn the extension shaft clockwise and switch the circuit breaker 

to the I (ON) position. 

The circuit breaker is ready for the test.

I (ON)

 3 Press the push to trip button: the circuit breaker trips. Trip

 4 Use a special tool (1) to turn the extension shaft anticlockwise and switch the circuit 

breaker from the Trip position to the O (OFF) position: the circuit breaker is in the open 

position.

O (OFF)

 5 Close the door —

(1) The special tool can be:

 A standard rotary handle designed for tests 

 A flat wrench, taking care not to damage either the extension shaft (hollow square tube 10 mm x 10 mm) or its 

surface treatment

OFF

reset

O

Trip

ON

I

OFF

reset

O

Trip

ON

I

OFF

reset

O

Trip

ON

I
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How to Lock Your Circuit Breaker (With Extended Rotary Handle)

Locking Functions Offered

The extended rotary handle offers several locking functions to:

 Prevent the door being opened

 Prevent the rotary handle being operated

Some locking functions can be inhibited on different adaptations.

Locking the Door 

The extended rotary handle locks the door in the I (ON) position as standard (diagram 1): 

This lock can be temporarily disabled so that the door can be opened (diagram 2). 

This lock can be omitted, but the extended rotary handle must then be modified (see Quick Reference 
Guide).

Example:

An application comprises a circuit breaker for a switchboard incoming supply and several load circuit 

breakers with extended rotary handles installed behind the same door. Locking the door with a single 

rotary handle (incoming supply circuit breaker) simplifies maintenance work on the switchboard.

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

Only qualified persons are authorized to disable the door lock.

Failure to follow these instructions will result in death or serious injury.

2
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Locking the Extended Rotary Handle 

Locking with up to 3 padlocks (not supplied) with shackle diameter 5 to 8 mm

The extended rotary handle can be locked in the I (ON) position or O (OFF) position.

 

 As standard in the O (OFF) position (diagram 1) 

Padlocking the rotary handle prevents the door being opened. Door locking cannot be inhibited.

 Possible in the two positions I (ON) (diagram 2) and O (OFF), after modification of the rotary handle 

during installation.

There is a choice of two options when the rotary handle is locked in the I (ON) position: 

 Standard with door opening locked. Door locking cannot be inhibited.

 As an option, door stays free: locking the rotary handle does not stop the door being opened. 

Locking with a Profalux or Ronis Key (Optional)

The lock is mounted on the case inside the switchboard (diagram 3). It is possible to lock in the O (OFF) 

position or in both the O (OFF) and I (ON) positions depending on the bolt chosen. The lock can be added 

on site.

NOTE: The circuit breaker’s protection function is not inhibited by locking the rotary handle in the I (ON) 

position. In the event of a fault, it trips without affecting its performance. 

When unlocked, the toggle switch moves to the Trip position. To return the circuit breaker to service, 

follow the resetting instructions (see Resetting After a Trip, page 25).

Keylocking Procedure

Keylocking can be performed with a circuit breaker in either the O (OFF) position or the I (ON) position.

Lead Sealing Accessories

The sealing accessories for circuit breakers with extended rotary handles are identical to those for circuit 

breakers with standard direct handles (see How to Lock Your Circuit Breaker (With Direct Rotary Handle), 
page 27).

2

3

Step Action (circuit breaker in the O (OFF) 

position).

Action (circuit breaker in the I (ON) position).

1 Open the door. Open the door by disabling the door locking device if 

necessary.

2 Use the keylock mounted on the case inside the 

switchboard to lock the rotary handle.

Use the keylock mounted on the case inside the 

switchboard to lock the rotary handle. 

3 Close the door. Close the door, disabling the door locking device if 

necessary.
32 LV434101 04/2012

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 854 of 3354



Description of the Compact NSX Circuit Breaker

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
1.4 Your Circuit Breaker With Motor Mechanism

Aim

This section describes the controls, indications and locking mechanisms accessible on the front of your 

Compact NSX circuit breaker with motor mechanism. There are two possible types of motor mechanism:

 Motor mechanism, which can be used to open and close a circuit breaker remotely by means of 

electrical commands (using pushbuttons)

 Communicating motor mechanism, which can be used to open and close a circuit breaker remotely via 

the communication bus

What Is in This Section?

This section contains the following topics:

Topic Page

Where to Find the Controls and Locking Mechanisms on Your Circuit Breaker 34

How to Open, Close and Reset Your Circuit Breaker (With Motor Mechanism) 36

How to Open, Close and Reset Your Circuit Breaker (With Communicating Motor Mechanism) 39

How to Lock Your Circuit Breaker 40
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Where to Find the Controls and Locking Mechanisms on Your Circuit Breaker

Presentation of the Front Face

The main controls, operation indicators, settings and locking mechanisms can be accessed directly on 

the front of your electrically operated circuit breaker (with motor mechanism).

1 Rating plate

2 Stored energy control in manual mode

3 Main contacts position indicator

4 Control position indicator

5 Padlocking in O (OFF) position

6 Manual/automatic operating mode selector

7 Keylocking in O (OFF) position (Compact NSX 400/630 only)

8 Lead sealing accessory

9 Closing (I) and opening (O) controls

10 Trip unit 

Front Indications

Two operation indicators on the front of the trip unit show the position and state of the motor mechanism. 

Main contacts position indicator: 

 I (ON) position 

 O (OFF) or tripped position

NOTE: The tripped position is distinguished from the O (OFF) position by means of the SD (or SDE) 

indication contact.

Control charge indicator: 

 Stored energy control charged

 Stored energy control discharged

Stored energy control is used only to provide the necessary energy for the circuit breaker closing switch. 

The energy for tripping is supplied directly by the mechanism incorporated in the circuit breaker.
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Manu/Auto Selector

 In automatic operating mode, only electrical commands are executed.

 In manual operating mode, all electrical commands are disabled.
LV434101 04/2012 35

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 857 of 3354



Description of the Compact NSX Circuit Breaker

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
How to Open, Close and Reset Your Circuit Breaker (With Motor Mechanism)

At a Glance

The motor mechanism can be used to open and close a circuit breaker remotely by means of electrical 

commands. There are many applications: 

 Automation of electrical distribution in order to optimize operating costs

 Normal/standby source changeover: changes over to a replacement source in order to improve 

continuity of service

 Load shedding/reconnection in order to optimize tariff-based contracts

The motor mechanism must be wired in strict accordance with the connection diagram shown in Motor 
Mechanism, page 144. 

In automatic operating mode, wiring the SDE contact prevents the circuit breaker from resetting 

automatically on an electrical fault. For more details on the SDE contact, see Indication Contacts, 
page 47.

Manual Operation: Opening, Closing and Resetting Locally

Move the selector to the Manu position.

Cycle of operation:

Check that the stored energy control is actually charged: charge indicator on charged (C). Otherwise 

reset the circuit breaker (3).

CAUTION
HAZARD OF EQUIPMENT DAMAGE

Wire the motor mechanism in the circuit in strict accordance with the connection diagram. Improper 

wiring of the motor mechanism can result in repeated closing of the circuit breaker on an electrical fault.

Failure to follow these instructions can result in injury or equipment damage.

Step Action

Close the circuit breaker

 1 Press the closing switch I (ON).

 A The circuit breaker is closed:

 The contact position indicator changes to I (ON)

 The charge indicator changes to  discharged

Open the circuit breaker

 2 Press the opening switch O.

 B The circuit breaker is open:

 The contact position indicator changes to O (OFF)

 The charge indicator stays on discharged

Reset the circuit breaker

 3 Reset the stored energy control by operating the handle (8 times).

 C The circuit breaker is ready to be closed:

 The contact position indicator stays on O (OFF)

 The charge indicator changes to charged

Ø5...8
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Automatic Operation: Opening, Closing and Resetting Remotely

Move the selector to the Auto position.

Cycle of operation:

Step Action

Close/Open the circuit breaker

 1 Send a close command (ON).

 A The circuit breaker is closed:

 The contact position indicator changes to I (ON)

 The charge indicator changes to  discharged

 2 Send an open command (OFF).

 B The circuit breaker opens:

 The contact position indicator changes to O (OFF)

 The charge indicator stays on discharged

 3 Reset the stored energy control.

3 reset modes are offered depending on the connection diagram (see Motor Mechanism, page 144):

 Automatic reset

 Remote reset via pushbutton

 Manual reset by operating the handle

 C The circuit breaker opens in the O (OFF) position:

 The contact position indicator stays on O (OFF)

 The charge indicator changes to charged
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Resetting After a Fault Trip

Resetting after a fault trip can only be done locally. When operating in automatic mode, return to manual 

operation to reset the circuit breaker. 

The fact that a protection has tripped does not remedy the cause of the fault on the downstream electrical 

equipment. 

The table below describes the procedure to be followed after a fault trip: 

Step Action

Manual operation

 2 Reset the stored energy control by operating the handle (8 times).

 B The charge indicator changes to charged and the internal mechanism goes from the Tripped position 

to the O (OFF). position

Lock the circuit breaker and look for the cause of the fault.

Step Action

Automatic operation

 1 Move the operating mode selector to manu.

 2 Reset the stored energy control by operating the handle (8 times).

 B The charge indicator changes to charged and the internal mechanism goes from the Tripped position 

to the O (OFF) position.

Lock the circuit breaker and look for the cause of the fault.

 3 Move the position selector back to automatic (Auto).

CAUTION
RISK OF CLOSING ON ELECTRICAL FAULT

Do not close the circuit breaker again without first inspecting and, if necessary, repairing the 

downstream electrical equipment.

Failure to follow these instructions can result in injury or equipment damage.

Step Action

 1 Isolate the feed (see Maintenance and Servicing Work on the Installation, page 16) before inspecting 

the downstream electrical equipment.

 2 Look for the cause of the fault.

 3 Inspect and, if necessary, repair the downstream equipment.

 4 Inspect the equipment (retightening of connections, etc.) in the event of a short-circuit trip.

Ø5...8
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How to Open, Close and Reset Your Circuit Breaker (With Communicating Motor Mechanism)

Overview

The communicating motor mechanism is managed via the communication bus.

For this function it is necessary to:

 Install a BSCM module (see BSCM Module, page 52) and the NSX cord (see NSX Cord, page 55)

 Use a communicating motor mechanism

The BSCM module is connected to the communication bus by the NSX cord.

 It receives closing, opening and reset commands from the circuit breaker

 It transmits the circuit breaker states (O (OFF), I (ON), Tripped by SDE)

NOTE:  The communicating motor mechanism has a specific reference (see the Compact NSX Catalog).

The BSCM module can be configured using the RSU software (see BSCM Module, page 52).

The schematic for the communicating motor mechanism in the BSCM module can be configured. It must 

be created in strict accordance with the simplified schematic shown in Motor Mechanism, page 144.

Manual Operation: Opening, Closing and Resetting Locally

The manual operating principle for opening, closing and resetting the circuit breaker with motor 

mechanism locally also applies to the circuit breaker with communicating motor mechanism.

Automatic Operation: Opening, Closing and Resetting Remotely

The automatic operating principle for opening, closing and resetting the circuit breaker with motor 

mechanism remotely also applies to the circuit breaker with communicating motor mechanism.

Resetting After a Fault Trip

Without modifying the factory configuration, the operating principle for resetting after a fault trip on a 

circuit breaker with motor mechanism also applies to the circuit breaker with communicating motor 

mechanism.

Reconfiguration of the BSCM module (see Configuring Resetting of the Communicating Motor 
Mechanism, page 54) authorizes remote resetting after a fault trip on a circuit breaker with 

communicating motor mechanism: the precise data on the cause of the electrical fault transmitted by 

Micrologic 5 and 6 trip units via the communication bus enables the operator to take this decision. 

CAUTION
HAZARD OF EQUIPMENT DAMAGE

Wire the motor mechanism in the circuit in strict accordance with the connection diagram. Improper 

wiring of the motor mechanism can result in repeated closing of the circuit breaker on an electrical fault.

Failure to follow these instructions can result in injury or equipment damage.
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How to Lock Your Circuit Breaker

Locking Accessories

Locking accessories enable two methods of locking:

 Using up to 3 padlocks (not supplied) 5 to 8 mm in diameter

 Using the motor mechanism lock

Both locking methods can be used at the same time.

 

The circuit breaker is locked: no commands in auto mode or manu mode will be executed.

Lead Sealing Accessories

   

Step Action

 1 Switch the circuit breaker to the O (OFF) position.

 2 Pull out the tab.

 3 Lock the tab using up to three padlocks (5 to 8 mm diameter).

Lock the circuit breaker using the keylock (leaving the tab out).

Diagram Seal Prohibited operations 

 1 Motor mechanism fixing 

screw

 Dismantling the escutcheon

 Accessing the auxiliaries

 Dismantling the trip unit

 2 Transparent cover for the 

motor mechanism

Accessing the manual/automatic selector (depending on its position, 

manual operation (1) or automatic operation is disabled)

 3 Transparent protective cover 

for the trip units

Altering any settings and accessing the test port

 4 Fixing screw for terminal 

shields

Accessing the power connection (protection against direct contact)

(1) In this case no local operations are possible.

Ø5...8
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Mechanical and Electrical Auxiliaries
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Equipment Associated With Your Circuit 

Breaker
Aim

This chapter describes the electrical accessories and auxiliaries installed on your Compact NSX circuit 

breaker and/or that you can install on site.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page

Plug-in Base for Compact NSX Circuit Breaker 42

Withdrawable Chassis for Compact NSX 44

Indication Contacts 47

SDx Module (Micrologic 2, 5 and 6) 48

SDTAM Module (Micrologic 2 M and 6 E-M) 50

BSCM Module 52

NSX Cord 55

Isolated NSX Cord 57

Control Auxiliaries 58

Other Accessories 59

Summary Tables of Auxiliaries 60
41
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Plug-in Base for Compact NSX Circuit Breaker

At a Glance

Plug-in bases can be used with all circuit breaker types including those equipped with a Vigi module:

 With toggle switch

 With rotary handle

 With motor mechanism

Disconnection Procedure

NOTE: 

 The auxiliary circuits are automatically disconnected because of the connectors located on the base 

and at the rear of the circuit breaker.

 It is advisable to open the circuit breaker before disconnecting it. If the circuit breaker is in the closed 

I (ON) position when disconnecting, a pre-trip mechanism trips the circuit breaker before the pins are 

disconnected.

Connection Procedure

NOTE: 

 The auxiliary circuits are automatically disconnected because of the connectors located on the base 

and at the rear of the circuit breaker.

 It is advisable to open the circuit breaker before connecting it. If the circuit breaker is in the closed I 

(ON) position when connecting, the pre-trip mechanism trips the circuit breaker before the pins are 

connected.

Step Action

1 Switch the circuit breaker to the O (OFF) position.

2 Remove both fixing screws.

3 Pull out the circuit breaker, keeping it horizontal.

Step Action

1 Switch the circuit breaker to the O (OFF) position.

2 Connect the circuit breaker.

3 Replace both fixing screws.
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Protection Against Direct Contact with Power Circuits

An adapter enables the base to take the same isolation and connection accessories as the fixed circuit 

breaker. 

Circuit breaker connected IP40 with terminal shields (diagram 1)

Circuit breaker removed IP20 base only (diagram 2)

IP40 base equipped with terminal shields and blanking covers (diagram 3)
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Withdrawable Chassis for Compact NSX

At a Glance

Withdrawable chassis can be used with all circuit breaker types including those equipped with a Vigi 

module:

 With toggle switch

 With rotary handle

 With motor mechanism

Disconnection Procedure

NOTE: 

 The auxiliary circuits can be: 

 Automatically disconnected because of the connectors located on the chassis and at the rear of the 

circuit breaker

 Or left connected if the circuit breaker is equipped with a manual auxiliary connector

 It is advisable to open the circuit breaker before disconnecting it. If the circuit breaker is in the closed 

I (ON) position when disconnecting, a pre-trip mechanism trips the circuit breaker before the pins are 

disconnected.

Procedure for Removing the Disconnected Circuit Breaker

Step Action

1 Switch the circuit breaker to the O (OFF) position.

2 Move both locking levers down as far as they will go.

3 Push down both operating handles at the same time until you hear a double click from the locking levers 

(as the locking levers return to their original position).

The circuit breaker is disconnected.

Click!

Step Action

1 Disconnect the manual auxiliary connector (if the circuit breaker has one).

2 Move both locking levers down (as in the disconnection procedure).

3 Push down both operating handles as far as the next notch.

4 Remove the circuit breaker, keeping it horizontal.
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Connection Procedure

NOTE: It is advisable to open the circuit breaker before connecting it. If the circuit breaker is in the closed 

I (ON) position when connecting, the pre-trip mechanism trips the circuit breaker before the pins are 

connected.

Protection of the Chassis Against Direct Contact

The chassis can be protected against direct contact by blanking covers.

Auxiliary Circuit Test with Circuit Breaker Disconnected

The auxiliary circuit test function is possible with devices fitted with manual auxiliary connectors.

 

In the disconnected position the device can be operated (by the actuator or push to trip button) to check 

whether the auxiliary circuits are working correctly.

Carriage Switches (Optional)

2 volt-free changeover contacts can be installed on the chassis (for more details of contact operation, see 

Control Auxiliaries, page 58):

1 Connected-position carriage switch (CE)

2 Disconnected-position carriage switch (CD)

Step Action

1 Switch the circuit breaker to the O (OFF) position.

2 Move both operating handles down to the low position on the chassis.

Push in the circuit breaker until you hear a click from the locking levers.

3 Move both locking levers forward (as in the disconnection procedure).

4 Raise both locking levers at the same time.

Circuit breaker disconnected or removed IP20 base only

IP40 base fitted with blanking covers
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Locking the Chassis

   

The circuit breaker can be locked using up to 3 padlocks (not supplied) with a shackle diameter of 5 to 8 

mm to prevent connection (diagram 1).

When a lock is used, the circuit breaker is locked in the connected position (diagram 2) or the 

disconnected position (diagram 3).
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Indication Contacts

Characteristics of Indication Contacts

The indication contacts are located under the front face of the circuit breaker, under the motor 

mechanism, or in the rotary handle. They are installed in a compartment which is isolated from the power 

circuits. There are three types: 

 Standard volt-free contact

 Low-level volt-free contact

 Solid-state output for SDx and SDTAM modules

Standard and Low-Level Volt-Free Contacts

Standard and low-level volt-free contacts are the common point changeover type.

NC Normally Closed contact

NO Normally Open contact

NOTE: A single contact model provides all the OF, SD, SDE and SDV indication functions: the function 

of the OF, SD and SDE contacts is determined by their position inside the case.

The table below describes the operation of standard and low-level volt-free contacts: 

Name Definition

OF Changeover: The NO contact is normally open when the circuit breaker is in the O (OFF) position.

SD Trip indication: This contact indicates that the circuit breaker has tripped due to:

 Long time protection

 Short time protection

 Ground fault protection

 An earth leakage fault detected by the Vigi module

 Operation of the MX or MN voltage releases

 Operation of the push to trip button

 Connecting/Disconnecting the circuit breaker

 Manually opening the motor mechanism

SDE Electrical fault indication: This contact indicates that the circuit breaker has tripped on an electrical 

fault due to:

 Long time protection

 Short time protection

 Ground fault protection

 An earth leakage fault detected by the Vigi module

SDV Earth leakage fault indication (tripped by Vigi): This contact indicates that the circuit breaker has 

tripped due to an earth leakage fault detected by the Vigi module.

NF  NO
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SDx Module (Micrologic 2, 5 and 6)

At a Glance 

Compact NSX circuit breakers equipped with Micrologic 2, 5 and 6 trip units can take the optional SDx 

module.

 The SDx module receives data from the trip unit via a fiber optic link and makes available:

 For Micrologic 2 trip units, a solid state output (non-configurable) for remote feedback from a thermal 

trip alarm

 For Micrologic 5 and 6, two solid state outputs (configurable) for remote feedback from alarms 

Description, Installation and Connection 

1 SDx module with output terminal block

2 Rating plate

3 Slot:

  A: Compact NSX 100-250

  B: Compact NSX 400/630

4 A: Micrologic 2 wiring diagram

 B: Micrologic 5 wiring diagram

 C: Micrologic 6 wiring diagram

The SDx module cannot be installed at the same time as an MN/MX release and OF contact.

The SDx module and the two solid state outputs must be connected in strict accordance with the wiring 

diagram.

The characteristics of the SDx module solid state outputs are:

 Voltage: 24...415 V AC/V DC

 Current:

 Active outputs: 80 mA max

 Idle outputs: 0.25 mA

Default Output Assignment

The functions offered by the SDx module outputs depend on the type of trip unit installed with the module:

 For all Micrologic trip units, output 1 (SD2) is assigned to the thermal fault indication (SDT) alarm. This 

alarm indicates that the long time protection was the cause of the trip.

 Output 2 (SD4) is only available with Micrologic 5 and 6 trip units. It is assigned:

 For Micrologic 5 trip units, to the long time pre-alarm (PAL Ir) (alarm activated as soon as the current 

in the load reaches 90% Ir or higher)

 For Micrologic 6 trip units, to the ground fault indication alarm (SDG)

NOTE: Outputs SDT and SDG return automatically to their initial state when the device is closed.
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Reconfiguring the SDx Module Outputs

Output 1 (SD2) and output 2 (SD4) can be reconfigured on site: 

 Using only Micrologic 5 and 6 trip units

 Using the maintenance module

 Using the RSU software

For more details on the list of alarms and configuration options, see Maintenance Module Connected to 
a PC With RSU Software, page 119 and the Micrologic 5 and 6 trip units - User manual.

The operating mode of the outputs can be configured:.

 Without latching

 With latching (the return to the initial state takes place via the communication bus or via the Micrologic 

keypad)

 Time-delayed without latching (the return to the initial state takes place at the end of the time delay)

 Forced to the closed state (the return to the initial state takes place via the communication bus or via 

the Micrologic keypad)

 Forced to the open state (the return to the initial state takes place via the communication bus or via 

the Micrologic keypad)
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SDTAM Module (Micrologic 2 M and 6 E-M)

At a Glance 

Compact NSX circuit breakers equipped with a Micrologic 2 M and 6 E-M trip unit designed to protect 

motors can take the SDTAM module.

The SDTAM module receives data from the Micrologic trip unit via a fiber optic link and makes available 

2 inverted solid state outputs assigned to management of tripping due to overload.

Description, Installation and Connection 

1 SDTAM module with output terminals

2 Rating plate

3 Slot:

 A: Compact NSX 100-250

 B: Compact NSX 400/630

4 Wiring diagram:

 SDT: Indication

 C: Contactor control

The SDTAM module cannot be installed at the same time as an MN/MX release and OF contact.

The SDTAM module and the two solid state outputs must be connected in strict accordance with the 

wiring diagram.

The characteristics of the SDTAM module solid state outputs are:

 Voltage: 24...415 V AC/V DC

 Current:

 Active outputs: 80 mA max

 Idle outputs: 0.25 mA

Output Assignment

Output 1 (SD2), normally open, is assigned to indicating thermal faults.

Output 2 (SD4), normally closed, is used to open the contactor.

They are activated 400 ms before the circuit breaker trips in the case of: 

 Long time protection

 Phase unbalance protection

 Locked rotor protection (Micrologic 6 E-M)

 Undercurrent protection (Micrologic 6 E-M)

Contactor Safety Control

Contactor control by the output 2 signal (SD4) optimizes continuity of service in the application. This is 

also a safety feature because:

 The risks of motor deterioration are eliminated.

 Activation of the output means the application is not working normally. Abnormal operation is not 

caused by an anomaly or internal fault in the motor-feeder.

 The cause of this abnormal operation can be temporary (for example, a voltage drop causing an overly 

long starting time). 

The equipment can therefore be powered up again when the cause of the overload or unbalance has 

disappeared.

NOTE: In order to control a contactor with a consumption exceeding 80 mA, it is necessary to provide an 

interface (RBN or RTBT relay).
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Operating Mode

The SDTAM module incorporates an operating mode selection dial.

Following activation, the method for returning the outputs to their initial state can be: 

 Manual (SDTAM switch in the OFF position) after canceling the module power supply 

 Automatic (SDTAM switch on one of the time delay adjustment settings) following a time delay which 

can be set between 1 and 15 minutes to allow for the motor cooling time.
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BSCM Module

At a Glance 

The BSCM module (Breaker Status & Control Module) can be used to send the following data via the 

communication bus:

 Device states (feedback from OF, SD and SDE contacts)

 Control instructions for the communicating motor mechanism (opening, closing and resetting)

 Information to assist the operator (storage of the last 10 events)

This module can be used with all Compact NSX circuit breakers equipped with thermal-magnetic and 

Micrologic electronic trip units and with all Compact NSX switches.

The BSCM module must always be used:

 With the NSX cord

 When the communicating motor mechanism has been installed

Description, Installation and Connection

Installation involves plugging in the module and connecting up the different connectors.

  Green: BSCM module

  Gray: NSX cord

The BSCM module cannot be installed at the same time as an OF contact or the SDE contact.

The BSCM module can be installed on site.

Setting Up the BSCM Module

Setting up the BSCM module on the communication bus requires no addressing.

LED indication on the BSCM module confirms that the BSCM module is working.

No. Data medium Data transmitted Comments

 1 BSCM module micro-

switches

State of OF and SDE contacts The BSCM takes the place of the auxiliary 

contacts in the OF and SDE slots.

 2 Connector for the NSX cord Communication bus and state of 

SD contact via the micro-switch on 

the NSX cord

The NSX cord goes in the SD slot instead 

of the auxiliary contact.

 3 Connector for the 

Micrologic 5 or 6 trip unit

Communication bus Only with Micrologic 5 and 6 trip units.

 4 Connector for the 

communicating motor 

mechanism 

Controlling the communicating 

motor mechanism

Status of the communicating 

motor mechanism

Use the connector supplied with the 

communicating motor mechanism.

Compact NSX
100-250 400/630

1

2

3

4

LED indication Information

ON: 50 ms/OFF: 950 ms Correct operation

ON: 250 ms/OFF: 250 ms Addressing error

ON: 1000 ms/OFF: 1000 ms Communication test (test button on the Modbus interface module)

ON: 500 ms/OFF: 500 ms No communication with other modules

ON continuously Internal error on the BSCM module

OFF continuously BSCM module de-energized
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Data Sent and Configuration of the BSCM Module

The BSCM module can be accessed and configured on site:

 Using the RSU software

 Using a PC connected to the maintenance module, itself connected:

 To the trip unit test port (Micrologic 5 and 6 trip units)

 Or to the RJ45 socket of a ULP module (Modbus communication interface module or front display 

module FDM121) 

The BSCM module sends data on the operational states of the Compact NSX circuit breaker and its 

communicating motor mechanism (if present) in the  tab.

1 Data made available to all devices equipped with a BSCM module

2 Additional data made available to devices equipped with a BSCM module and a communicating motor mechanism

3 Simplified schematic of communicating motor mechanism

For more details on the list of alarms and configuration options, see Maintenance Module Connected to 
a PC With RSU Software, page 119 and the Micrologic 5 and 6 trip units - User manual.

Data Made Available by the BSCM Module

For all Compact NSX circuit breakers, the BSCM module provides the following information:

In addition to the previous information, for Compact NSX circuit breakers equipped with a communicating 

motor mechanism, the BSCM module provides the following information:

1

2

3

Information Configurable

Count of the total number of times the Compact NSX circuit breaker opens and closes (count of OF 

contact operations). This counter (totalizer) cannot be reset. 

No

Count of the total number of times the Compact NSX circuit breaker opens and closes (count of OF 

contact operations) (1)

Yes

Maximum number of times the device can open and close (2) Yes

Count of the number of fault trips by the Compact NSX circuit breaker (count of SD contact 

operations) (1)

Yes

Count of the number of electrical fault trips by the Compact NSX circuit breaker (count of SDE 

contact operations) (1)

Yes

(1) The user can modify the content of the counter if, for example, the BSCM module is replaced or the BSCM module 

is installed during operation.

(2) Overshooting the threshold results in a medium priority alarm.

To acknowledge this fault:

 Modify the content of the counter

 Or modify the value of the threshold

Information Configurable

Count of the number of times the communicating motor mechanism opens (1) No

Count of the number of times the communicating motor mechanism closes (1) Yes

Maximum number of times the communicating motor mechanism closes (2) Yes

Count of the number of times the communicating motor mechanism resets (1) Yes

(1) The user can modify the content of the counter if, for example, the BSCM module is replaced or the BSCM module 

is installed during operation.

(2) Overshooting the threshold results in a medium priority alarm.

To acknowledge this fault:

 Modify the content of the counter

 Or modify the value of the threshold
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Configuring the Thresholds

In the Breaker I/O tab, select the Breaking Status & Control Module window.

In the Threshold window, indicate the maximum number of times the device can open and close (for 

example, maximum number of operations before level IV maintenance (see Maintaining the Compact 
NSX During Operation, page 131)).

In the Breaker I/O tab, select the Communicating Motor mechanism module window (left-hand side).

In the Threshold window, indicate the maximum number of closures that must not be exceeded for the 

communicating motor mechanism.

For more details on the maintenance indicators for Micrologic trip units associated with a BSCM module, 

see the Micrologic 5 and 6 trip units - User manual.

Configuring Resetting of the Communicating Motor Mechanism

In the Breaker I/O tab, select the Communicating Motor mechanism module window (schematic on 

the right-hand side).

 Clicking on the blue switch Enable Reset even if SDE on the schematic (the blue switch closes) 

authorizes resetting of the mechanism via the communication bus even after an electrical fault trip.

 Clicking on the blue switch Enable Automatic Reset (the blue switch closes) authorizes automatic 

resetting after tripping by the MN, MX release or push to trip button.

 Clicking on the 2 blue switches Enable Reset even if SDE and Enable Automatic Reset (both blue 

switches close) authorizes automatic resetting even after an electrical fault trip.

CAUTION
HAZARD OF EQUIPMENT DAMAGE

Wire the motor mechanism in the circuit in strict accordance with the connection diagram. Improper 

wiring of the motor mechanism can result in repeated closing of the circuit breaker on an electrical fault.

Failure to follow these instructions can result in injury or equipment damage.
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NSX Cord

At a Glance

The NSX cord connects a Compact NSX circuit breaker to the communication bus.

The NSX cord can be used: 

 On its own for communicating measurements and settings (only with Micrologic 5 and 6 trip units)

 Or with a BSCM module:

 For communicating measurements and settings (only with Micrologic 5 and 6 trip units)

 For communicating states (with all types of trip unit)

For more details on integrating Compact NSX communication functions, see the ULP system - User 
manual and the Modbus - User manual.

Description

The NSX cord consists of a junction box, a cable equipped with an RJ45 connector and a cable equipped 

with a screw terminal block.

The NSX cord also provides the 24 V DC power supply:

 For the Micrologic 5 or 6 trip unit (without BSCM module)

 Or for the BSCM module (when this module is installed)

The NSX cord cannot be installed at the same time as the SD contact.

Installation

The figure below illustrates installation of an NSX cord:

 A NSX cord used on its own

 B NSX cord used with a BSCM module

  Green: NSX cord

  Gray: BSCM module

The NSX cord can be installed on site.

Graphic No. Data medium Data transmitted Comments

 1 NSX cord micro-switch State of SD contact The NSX cord goes in the SD slot 

instead of the auxiliary contact.

 2 Cable equipped with an 

RJ45 connector for the 

Modbus communication 

interface module or the 

front display module 

FDM121

Communication 

bus 

3 cable lengths are available: 

0.3 m, 1.3 m and 3 m.

 3 Internal link to the 

Micrologic trip unit (5 or 

6) or the BSCM module

Communication 

bus 

With the BSCM module, the NSX 

cord also transmits the Compact 

NSX circuit breaker states.

1 2 3

Compact NSX
100-250 400/630

Compact NSX
100-250 400/630

A B
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Connection

The NSX cord connects:

 Directly to the Modbus communication interface module

 Or via the front display module FDM121 (see the Micrologic 5 and 6 trip units - User manual)

The figure below illustrates the connections from the NSX cord to the Modbus communication interface 

module or the front display module FDM121:

A NSX cord (no. 2) on its own connected directly to the Modbus communication interface module (no. 1)

B NSX cord (no. 2) connected to the BSCM module (no. 3) and directly to the Modbus communication interface 

module (no. 1)

C NSX cord (no. 2) connected to the BSCM module (no. 3) and to the Modbus communication interface module (no. 

1) via the front display module FDM121 (no. 4) 

 1     1       1

A           B  C

  2  2   2

3    3

4
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Isolated NSX Cord

At a Glance

For applications > 480 V AC, an isolated variant of the NSX cord needs to be used, terminated by an 

electronic module with a female RJ45 connector. A ULP cord must be used to connect the isolated NSX 

cord electronic module to a ULP module. 

The reference for the isolated NSX cord is LV434204.

The isolated NSX cord electronic module must be supplied with 24 V DC in order to guarantee isolation 

of the ULP system.

Electronic Module Characteristics

The table below summarizes the electronic module characteristics:

Isolated NSX cord Connection

The isolated NSX cord connects:

 Directly to the Modbus communication interface module

 Or via the front display module FDM121 (see the Micrologic 5 and 6 trip units - User manual)

The figure below illustrates the connections from the isolated NSX cord to the Modbus communication 

interface module:

1 Modbus communication interface module

2 ULP cord

3 Electronic module, with female RJ45 connector

4 1.3 m cord

5 Compact NSX internal connector

Characteristic Value

Dimensions 27 x 27 x 27 mm

Mounting On DIN rail

Degree of protection of the installed module  On the front panel (wall-mounted enclosure): IP40

 On the connections (behind the enclosure door): IP20 

Operating temperature -25...+70°C

Power supply voltage 24 V DC -20%/+10% (19.2...26.4 V DC)

Consumption  Typical: 20 mA/24 V DC at 20°C
 Maximum: 30 mA/19.2 V DC at 60°C

4

3

2

1

24 V =

Modbus

5
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Control Auxiliaries

Control and Indication Contacts Installed Outside the Case

Control and indication contacts installed outside the case are contacts for specific applications (see 

Compact NSX Catalog).

Operation of connected/disconnected carriage switches 

CD Disconnected position carriage switch

CE Connected position carriage switch

Voltage Releases 

Voltage releases are used to trip circuit breakers deliberately by means of an electrical signal. These 

auxiliaries are installed in the case under the front face. The characteristics of these auxiliaries comply 

with the recommendations of standard IEC 60 947-2.

CAM contacts Early-operation contacts

These contacts are installed in the rotary handle:

 Early-make contacts (CAF1, CAF2) are actuated before the poles close when a circuit 

breaker manual command is given. 

 The early-break changeover contact (CAO1) is actuated before the poles open when a 

circuit breaker manual command is given.

Carriage switches Connected (CE)/Disconnected (CD) carriage switches

These changeover contacts are installed on the chassis. 

They indicate the position of the circuit breaker in the chassis: 

1. Connected-position carriage switch (CE)

2. Disconnected-position carriage switch (CD)

1    2

MN release Undervoltage release 

This release is used to: 

 Trip the Compact NSX circuit breaker when the supply voltage is less than 0.35 times 

nominal voltage Un.

If the voltage is between 0.35 and 0.7 times the rated voltage Un, opening is possible but 

not guaranteed. Above 0.7 times the rated voltage Un, opening is impossible.

 Close the circuit breaker again once the voltage reaches 0.85 times the rated voltage.

This type of voltage release is used for failsafe emergency stops.

Time-delay unit Time-delay unit for MN release

This auxiliary eliminates nuisance tripping of an undervoltage release due to transient 

voltage dips lasting < 200 ms.

There are 2 types of time-delay unit: adjustable or non-adjustable.

MX release Shunt release

This release causes the Compact NSX circuit breaker to open on the appearance of a voltage 

exceeding 0.7 times the rated voltage.
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Other Accessories

Accessories for Safety and Ease of Operation

  

A comprehensive accessories offer is available for your Compact NSX circuit breaker; these can be easily 

installed on site to improve safety and ease of operation:

1. Sealed boot for the toggle switch, providing IP43 protection on the front

2. Short or long terminal shields, providing IP40 protection

3. Flexible interphase barriers improving isolation between power connections

For more details on the accessories offer, see the Compact NSX Catalog.

Terminal Shields with Precut Grids

1 Cutting a grid

2 Adjusting the size of the grid

3 Inserting the grid in the terminal shield

Terminal shields with precut grids simplify the onsite connection of circuit breakers regardless of the 

number of conductors to be connected (see Instruction Sheet).

1
2

3
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Summary Tables of Auxiliaries

Slots for Control and Indication Auxiliaries on Compact NSX 100-250

The table below shows the possible slots for the auxiliary contacts, electronic indication modules and 

control auxiliaries mounted in the case (for further details see the Compact NSX Catalog):

The choice of auxiliaries depends on the functions desired. This choice is exclusive: only one auxiliary 

per slot.

Example: 

The SDx remote indication option cannot be installed at the same time as an MN or MX release and the 

OF1 contact. 

Compact NSX 100-250

Name Slot Comments

1 2 3 4 5 6

Standard remote indication and control auxiliaries

OF1 All these auxiliaries can be installed 

regardless of: 

 The trip unit type

 The control type (toggle switch, rotary 

handle or motor mechanism)

OF2

SD

SDE

SDV

MN

MX

Specific remote indication (Micrologic trip units)

SDx or SDTAM These auxiliaries are designed for 

Micrologic trip units.
24 V DC power supply terminal 

block

Communication

BSCM These auxiliaries send OF, SDE (BSCM) 

and SD (NSX cord) data to the 

communication bus.NSX cord

Communication with Modbus communication interface module (Micrologic trip unit) 

NSX cord This auxiliary is designed for Micrologic trip 

units.

2

1 4
3

6

5
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Slots for Control and Indication Auxiliaries on Compact NSX 400/630

The table below shows the possible slots for the auxiliary contacts, electronic indication modules and 

control auxiliaries mounted in the case (for further details see the Compact NSX Catalog):

Compact NSX 400/630 circuit breakers are exclusively equipped with Micrologic trip units.

Compact NSX 400/630

Name Slot Comments

1 2 3 4 5 6 7 8 9

Standard remote indication and control auxiliaries

OF1

OF2 All these auxiliaries can be 

installed regardless of: 

 The trip unit type

 The control type (toggle switch, 

rotary handle or motor 

mechanism)

OF3

OF4

SD

SDE

SDV

Reserved

MN

MX

Specific remote indication

SDx or SDTAM These auxiliaries are designed for 

Micrologic trip units.
24 V DC power supply 

terminal block

Communication

BSCM These auxiliaries send OF, SDE 

(BSCM) and SD (NSX cord) data 

to the communication bus.NSX cord

Communication with Modbus communication interface module (Micrologic trip unit)

NSX cord This auxiliary is designed for the 

Micrologic trip unit.

1
2

3

4

5

9

8

7

6
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Operation of the Auxiliary Indication Contacts

The table below shows the position of the indication contacts (or outputs) in relation to the position of the 

actuator and the main contacts.

NOTE: The indication auxiliary (changeover) contacts are represented in the switchboard by the state of 

the Normally Open (NO) contact.

The state of the NO contact is open:

 For OF contacts, when the circuit breaker is in the O (OFF) position 

 For SD, SDE and SDV contacts, when the associated function is not active

Sequence chart of the OF contacts relative to the main contacts 

A Main contacts

B Position of OF changeover contacts

 Position of the actuator and the main contacts 

ON Tripped by: OFF

MN/MX PT (2) Trip unit (3)

L S or So I V G

Name Position of indication contacts

OF 

SD

SDE

SDV

SDx outputs (1)

SD2 SDT

SD4 PAL

SDG

SDTAM outputs

SD2 Early 

make/br

eak 

SDT

SD4 Contactor control

(1)

(2)

(3)

Default SDx output assignment, user-definable for Micrologic 5/6 trip units with the RSU software

PT: Push to trip

 L: Long time protection

 S or So: Short time protection

 I: Instantaneous protection

 V: Vigi protection

 G: Ground fault protection

 : Contact closed,  : Early-make output (400 ms)
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Description of Trip Units
Aim

This chapter describes the adjustment, metering, indication and communication functions of the 

Micrologic thermal-magnetic and electronic trip units in the Compact NSX range.

What Is in This Chapter?

This chapter contains the following sections:

Section Topic Page

3.1 Fault Currents and Trip Units 64

3.2 TM-D, TM-G Thermal-Magnetic and MA Magnetic Trip Units 73

3.3 Micrologic Electronic Trip Units 86
63
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3.1 Fault Currents and Trip Units

Aim

This section describes the main definitions and characteristics of fault currents.

What Is in This Section?

This section contains the following topics:

Topic Page

Applications 65

Fault Currents in Electrical Distribution 66

Protection Against Overcurrents in Electrical Distribution 67

Protection Against Ground Faults 69

Protection for Motor-Feeders 70
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Applications

The Two Main Types of Application Requiring Protection

Compact NSX circuit breaker trip units offer protection for all applications due to the great flexibility of 

their settings.

Two types of application are generally taken into consideration:

 Electrical distribution protection

 Special protection for receivers (motors, transformers, etc.) or generators
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Fault Currents in Electrical Distribution

The Four Fault Current Types That Need to be Taken Into Account

There are four types of fault current, divided into two categories:

 The overcurrent category:

 Overload currents 

 Short-circuit currents

 The ground fault category:

 Low intensity ground faults 

 High intensity ground faults

The Overcurrent Category 

The main characteristics and associated risks are described below:

 Overload currents:

These are mainly due to problems with excessive loads on receivers. For example operating too many 

consumers in a workshop at the same time (lighting, heating, power) can bring about an electrical 

distribution overload.

The main risks from overload currents are a gradual deterioration in equipment, or a fire.

 Short-circuit currents:

These can be due to a deterioration in the plant or within a receiver, for example a short-circuit 

between two phases in the winding of a motor being operated in severe conditions (vibration, damp 

and/or corrosive atmosphere).

The risks associated with short-circuit currents are the instantaneous deterioration of equipment, a fire 

or even an explosion due to the high energy level at the site of the fault.

The Ground Fault Category

Ground faults can be due to abnormal aging of the plant, of a load or conductors, that have deteriorated 

in damp conditions.

The intensity of such fault currents depends on the ground connection diagram used. These currents can 

be: 

 Very low in value, i.e. well below the rated feed current in the TT system (these are known as leakage 

currents or residual ground fault currents)

 High in value, i.e. identical to a short-circuit current in the TN-S system (these are known as ground 

fault currents)

Whatever the value of ground leakage currents, they present a very grave risk of electrocution or fire.
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Protection Against Overcurrents in Electrical Distribution

Compact NSX Circuit Breaker Overcurrent Trip Units 

Compact NSX circuit breaker trip units are designed to handle overcurrents (overload currents and short-

circuit currents) and in certain cases ground fault currents.

 Pick-up adjustments are calculated relative to the downstream circuit to be protected.

 Time delay adjustments are calculated in relation to the protection management (coordination).

NOTE: The protection plan is based on coordination of the protections - and in particular on discrimi-

nation. This can be achieved by time delays (time-related discrimination) while complying with ammeter- 

and power-related discrimination rules. 

There are two types of trip unit:

 Thermal-magnetic trip units for Compact NSX 100-250 circuit breakers 

 Micrologic electronic trip units for Compact NSX 100-630 circuit breakers

Standard Settings for Overcurrent Protections

Standard IEC 60947-2 states the trip characteristics at the circuit breaker limits.

The table below summarizes the recommendations of standard IEC 60947-2 for the circuit breaker’s 

protection function: 

Conductors to be Protected: The Neutral Conductor

The installation rules closely define the type of protection to be used having regard to:

 Potential overcurrents (overloads and short-circuits) 

 Conductors to be protected 

 Simultaneous cutoff of all conductors including the neutral conductor (multi-pole breaking)

NOTE: All three of the phase conductors must be protected at all times. The neutral conductor (if it is 

distributed and identical to the phases in size, i.e. full neutral) is normally protected by the phase 

protection. 

Long time protection

Long time protection of the inverse time type (with I 2t constant):

 No trip for a current below 105% of Ir

 Trip in less than two hours for a current equal to:

 120% of Ir for an electronic trip unit

 130% of Ir for a thermal-magnetic trip unit

For a higher fault current, the trip time is inversely proportional to the fault current value.

Short time protection 

Short time protection is definite time: 

 No trip for a current below 80% of the short time setting

 Trip for a current equal to 120% of the short time setting

The trip time is: 

 Less than 0.2 s for a short time protection with no time delay

 Equal to the value of the time delay tsd for a protection with time delay

Instantaneous protection 

Instantaneous protection is definite time: 

 No trip for a current below 80% of the instantaneous setting

 Trip for a current equal to 120% of the instantaneous setting

The trip time is less than 0.2 s.
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Description of the Neutral Protection

The neutral must have specific protection if: 

 It is reduced in size compared to the phases

 Nonlinear loads generating third order harmonics and multiples thereof are installed

It may be necessary to cut off the neutral for functional reasons (multiple source diagram) or safety 

reasons (working with power off).

To summarize, the neutral conductor can be:

 Non-distributed (3P)

 Distributed, not cut off and not protected (3P)

 Distributed, not cut off but protected (3P with ENCT option) (see Micrologic 5 and 6 trip units - User 
manual)

 Distributed, cut off and protected (4P)

Compact NSX trip units are suitable for all protection types.

Compact NSX Possibilities Neutral protection

3P 3P, 3D None

3P + ENCT 3P, 3D None

3P, 3D + N/2 Half neutral

3P, 3D + N Full neutral

3P, 3D + OSN (1) Oversized neutral

4P 4P, 3D None

4P, 3D + N/2 Half neutral

4P, 4D Full neutral

4P, 4D + OSN (1) Oversized neutral

(1) OSN (OverSized Neutral) protection is used when high third harmonic (and multiples of the third harmonic) 

currents are present. OSN protection is installed on Micrologic 5 and 6 trip units (see Micrologic 5 and 6 trip units - 
User manual).

P: Breaking pole, D: Pole protected by the trip unit, N: Neutral protection.
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Protection Against Ground Faults

At a Glance

Protection against ground faults is provided by:

 Earth leakage protection in the case of low intensity fault currents (fault current limitation is linked to 

ground connection diagram TT)

 Ground fault protection in the case of high intensity fault currents (this protection can be used only with 

ground connection diagram TN-S)

Earth Leakage Protection

The Vigi module, which is external to the trip unit, is specifically designed to provide earth leakage 

protection. This module can be installed on Compact NSX circuit breakers equipped with either a thermal-

magnetic trip unit or a Micrologic electronic trip unit.

Vigi module installed on a Compact NSX circuit breaker

Setting the Earth Leakage Protection

Installation standards require or recommend particular sensitivity and trip time values for earth leakage 

protection:

Ground Fault Protection

Ground fault protection is incorporated in Micrologic 6 trip units (see Micrologic 5 and 6 trip units - User 
manual. 

Setting the Ground Fault Protection

Installation standards (in particular the NEC - National Electrical Code - defining installation rules in the 

USA) require or recommend the pick-up and trip time values for ground fault protection.

Type of protection IΔn Δt Installation standards

Protection against direct 

contact

≤ 30 mA ≤ 40 ms (1) Required 

Fire protection ≤ 300 mA or ≤ 

500 mA

≤ 40 ms (1) Required if necessary

Protection against indirect 

contact

IΔn ≤ 1 s Lowest possible recommended values of IΔn and Δt 

(the value of IΔn depends on the ground resistance)

(1) Value of Δt for a fault current ≥ 10 IΔn

Location Ig tg NEC

On the incoming supply to the low voltage 

distribution (and for In > 1,000 A)

≤ 1,200 A — Required

≤ 3,000 A ≤ 1 s Required

Downstream of the low voltage distribution Ig — Lowest possible recommended values for Ig
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Protection for Motor-Feeders

Structure of a Motor-Feeder

Direct-on-line starting is the most widely used type of motor-feeder.

The direct-on-line starting motor-feeder can comprise up to four different items of switchgear providing 

one or more functions. It must also incorporate the specific characteristics of the application.

1 Switchgear for short-circuit protection

2 Control gear

3 Switchgear for overload protection

4 Switchgear for ground fault protection

5 Characteristic t = f(I) of an asynchronous D.O.L. starting motor

6 Starting phase

7 Current peak on activation

Characteristics Defined by Standard IEC 60947-4-1

A motor-feeder must satisfy the general rules of standard IEC 60947-4-1, in particular the rules 

concerning the protection of contactors and motor-feeders.

In the matter of protection, this standard defines:

 Coordination of motor-feeder protections

 Thermal relay trip classes

 Insulation coordination

Coordination According to Standard IEC 60947-4-1

Two types of coordination are allowed - type 1 coordination or type 2 coordination. 

 In type 1 coordination, deterioration of the contactor and relay is accepted under the 2 following 

conditions:

 The contactor or starter does not represent a danger to people or installations.

 The starter can operate correctly when parts have been repaired or replaced.

 In type 2 coordination, some slight welding of the contactor or starter contacts is allowed if, following 

type 2 coordination tests: 

 They are easy to separate

 The control and protection switchgear functions then work without the need for repair

To ensure type 2 coordination, standard IEC 60947-4-1 lays down three Id fault current tests intended to 

check that the equipment behaves correctly in overload and short-circuit conditions.

1 Overload zone Id < 10 In

2 Impedant short-circuit zone 10 In < Id < 50 In

3 Short-circuit zone Id > 50 In

5

6

7
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Thermal Relay Trip Classes

The four thermal relay trip classes are 5, 10, 20 and 30 (values correspond to the maximum relay trip time 

in seconds at 7.2 In).

Standard trip time values 

Classes 5 and 10 are most commonly used. Classes 20 and 30 concern applications in which motor 

starting conditions are difficult.

Additional Protection

Depending on the application and the operating constraints, additional protection may be required 

concerning:

 Phase unbalance or phase loss

 Locked rotor

 Undercurrent

 Long starts

Class 1.05 In 1.2 In 1.5 In 7.2 In

5 t > 2 h t < 2 h t < 2 min 0.5 s ≤ t ≤ 5 s

10 t > 2 h t < 2 h t < 4 min 4 s ≤ t ≤ 10 s

20 t > 2 h t < 2 h t < 8 min 6 s ≤ t ≤ 20 s

30 t > 2 h t < 2 h t < 12 min 9 s ≤ t ≤ 30 s
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Compact NSX Motor Circuit Breakers

Compact NSX motor circuit breakers incorporate MA thermal-magnetic trip units and Micrologic type M 

electronic trip units.

Protection functions by trip unit type

The protection against insulation faults in the Micrologic 6 E-M trip unit is the ground fault protection type.

Type 1 and 2 coordination tests have been carried out with motor-feeder components in respect of all 

Compact NSX motor circuit breakers.

Trip classes by trip unit type 

Trip Unit Long Time Protection

The pick-up setting Ir for trip unit long time protection is expressed in amperes:

 This value corresponds to the operating current used in the motor application 

 The maximum Ir setting corresponds to the trip unit rating In

Protection

Trip unit type

MA Micrologic 1.3 

M

Micrologic 2 M Micrologic 6 E-M

Overloads — —

Short-circuits

Insulation faults (ground fault 

protection)

— — —

Phase unbalance or phase loss — —

Locked rotor

Undercurrent

Long starts

— — —

Trip unit type

Class MA Micrologic 1.3 M Micrologic 2 M Micrologic 6 E-M

5 — —

10 — —

20 — —

30 — — —
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3.2 TM-D, TM-G Thermal-Magnetic and MA Magnetic Trip Units

Aim

This section describes the thermal-magnetic trip units. These trip units are mounted on Compact NSX 

circuit breakers rated 100 A, 160 A and 250 A.

What Is in This Section?

This section contains the following topics:

Topic Page

Characteristics of Thermal-Magnetic Trip Units 74

TM-D Thermal-Magnetic Trip Unit 76

TM-G Thermal-Magnetic Trip Unit 79

MA Magnetic Trip Unit 81

Vigi Earth Leakage Protection Module 83
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Characteristics of Thermal-Magnetic Trip Units

At a Glance

Thermal-magnetic trip units are designed to provide protection for distribution or for specific applications.

Accessible Protections and Settings

The adjustment dials are on the front of the trip units.

Upgradability of Thermal-Magnetic Trip Units

Onsite swapping of trip units is simple and reliable:

 No connections to make

 No special tools (e.g. calibrated torque wrench)

 Compatibility of trip units ensured by mechanical cap

 Torque limited screw ensures proper mounting (see drawing below) 

The design of the trip units limits the risk of incorrect tightening or oversights. The simplicity of the 

swapping process means it is easy to make the necessary adjustments as operation and maintenance 

processes evolve.

NOTE: When the trip unit has been mounted by this means, the trip unit can still be removed: the screw 

head is accessible.

NOTE: On the Compact NSX with R, HB1 and HB2 breaking performances the trip units are not 

upgradable.

Identification Type of protection

TM-D Thermal-magnetic trip unit

TM-G Thermal-magnetic trip unit with low pick-up (for protecting generators, very long feeds)

MA Magnetic-only trip unit (for protecting motors, transformers, etc.)

No. Parameter Description Type

TM-D TM-G MA

 0 In Trip unit setting range: minimum setting/maximum 

setting = trip unit rating In

 1 Ir Thermal protection pick-up —

 2 tr Thermal protection time delay —

 3 Im Magnetic protection pick-up

 4 tm Magnetic protection time delay

  : Adjustable,  : Non-adjustable,  : Adjustable or non-adjustable according to the trip unit rating, — : Not present

(

052

rI

522
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Sealing the Protection

The transparent cover on thermal-magnetic trip units can be sealed to prevent modification of the 

protection settings.
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TM-D Thermal-Magnetic Trip Unit

At a Glance

The TM-D thermal-magnetic trip unit is designed to protect conductors in commercial and industrial 

electrical distribution.

This trip unit exists in two versions - (3P, 3D) and (4P, 3D).

Description

The adjustment dials are on the front of the trip unit.

1 Setting range for the TM-D thermal-magnetic trip unit

2 Adjustment dial for the thermal protection pick-up Ir

3 Adjustment dial for the magnetic protection pick-up Im (for TM-D 200/250 only)

Setting the Thermal Protection

The thermal protection pick-up Ir is set by a 4-setting dial. 

Turning the thermal protection adjustment dial (1) modifies the trip curve as shown (2).

The table below shows the values of the pick-up Ir (in amperes) for thermal protection (values indicated 

on the dial) with respect to every trip unit rating, relative to the position of the dial Ir.

Trip unit rating In (A)

16 25 32 40 50 63 80 100 125 160 200 250

Pick-up Ir (A)

11 18 22 28 35 44 56 70 88 112 140 175

13 20 26 32 40 50 64 80 100 128 160 200

14 23 29 36 45 57 72 90 113 144 180 225

16 25 32 40 50 63 80 100 125 160 200 250

225

250

Ir

200

175

A
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Setting the Magnetic Protection

For trip units rated below 200 A, the magnetic protection pick-up cannot be adjusted and equals the value 

shown below:

The precision range is +/- 20%.

For trip units rated between 200 A and 250 A, the magnetic protection pick-up Im is set using a 6-setting 

dial.

Turning the magnetic protection adjustment dial (1) modifies the trip curve as shown (2).

The table below shows the values of the pick-up Im (in amperes) for magnetic protection (values indicated 

on the dial), relative to the position of the Im dial:

The precision range is +/- 20%.

For all case types Trip unit rating In (A) 

16 25 32 40 50 63 80 100 125 160

Pick-up Im (A) 190 300 400 500 500 500 640 800 1250 1250

Trip unit rating In (A)

200 250

Pick-up Im (A)

1000 1250

1200 1500

1400 1750

1600 2000

1800 2250

2000 2500

1250

1500
1750

2000

2250

2500

Im A
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Example of Application

Protection of a feed with the following characteristics: 

 Power supplied by a 1,250 kVA transformer - 400 V, 4%

 Protection of a distribution box located 15 m away, the loads on which are mainly for lighting 

(incandescent bulbs), heating and small machines

The value of the calculated rated current (load consumption) is In = 175 A.

Installation diagram

Calculations performed on the installation in accordance with the regulations can be used to determine 

the characteristics of the appropriate Compact NSX to install (calculations performed using the Ecodial 

software).

Circuit breaker selection

Trip unit protection settings 

Installation Chosen Compact NSX Comments

In = 175 A Compact NSX 250 Determination of case size

Distributed neutral 4P, 3D Full neutral and linear loads

Isc = 28.5 kA F Icu performance can be read from rating plate

Ikmin = 14.0 kA — —

Installation Chosen trip unit Comments

In = 175 A TM-D 200, Ir set to 180 Optimizing the choice

TM-D 250, Ir set to 175 Necessary if extensions envisaged

Ikmin = 14.0 kA Im = 2,000 A or 2,500 A Natural adjustment to the Im protection for distribution, 

compatible with:

 Inrush currents (no trip)

 Short-circuit protection (trip)
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TM-G Thermal-Magnetic Trip Unit 

At a Glance

The TM-G thermal-magnetic trip unit has low thermal and magnetic pick-ups. It is designed to protect long 

conductors and/or distribution systems powered by generators.

There is one version of this trip unit (3P, 3D).

Description

The adjustment dial is on the front of the trip unit.

1 Setting range for the TM-G thermal-magnetic trip unit

2 Adjustment dial for the thermal protection pick-up Ir

Setting the Thermal Protection

The thermal protection pick-up Ir is set by a 4-setting dial. 

Turning the thermal protection adjustment dial (1) modifies the trip curve as shown (2).

The table below shows the values of the pick-up Ir (in amperes) for thermal protection (values indicated 

on the dial) with respect to every trip unit rating, relative to the position of the dial Ir.

Setting the Magnetic Protection

The magnetic protection pick-up Im cannot be adjusted and equals the value shown below:

The precision range is +/- 20%.

Trip unit rating In (A)

16 25 40 63

Pick-up Ir (A) 

11 18 28 44

13 20 32 50

14 23 36 57

16 25 40 63

57

63

Ir

50

44

A

Trip unit rating In (A) 

16 25 40 63

Pick-up Im (A) 64 80 80 125
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Example of Application

Protection of an incoming feed with the following characteristics: 

 Power supplied by a generator defined by:

 Generator power 40 kVA - 400 V, giving an operating current of 58 A

 Subtransient reactance: 30%

 Generator protection. The loads mainly consist of heating and lighting (incandescent bulbs). The 

neutral is distributed. 

Installation diagram 

Calculations performed on the installation in accordance with the regulations have determined the 

characteristics of the appropriate Compact NSX to install (calculations performed using the Ecodial 

software).

Circuit breaker selection

Trip unit protection settings 

Installation Chosen Compact NSX Comments

In = 57 A Compact NSX 100 Determination of case size

Distributed neutral 4P, 3D Full neutral and linear loads

Isc = 0.3 kA B Icu performance can be read from rating plate

Ikmin = 0.25 kA TM-G Generator protection circuit breaker

Installation Chosen trip unit Comments

In = 57 A TM-G 63, Ir set to 57 Thermal protection Ir setting

Ikmin = 0.25 kA Im =125 A Low pick-up magnetic protection Im cannot be adjusted 

40 kVA - 400 V
x’’ = 30 %

Compact NSX100
TM-G
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MA Magnetic Trip Unit

At a Glance

The MA trip unit has a high magnetic pick-up. It is designed to provide motor-feeders with short-circuit 

protection.

The MA trip unit can be used to create a type 1 or type 2 coordination motor-feeder.

Description

The adjustment dial is on the front of the trip unit.

1 MA magnetic trip unit rating

2 Adjustment dial for the magnetic protection pick-up Im:

Setting the Magnetic Protection

The magnetic protection pick-up Im is set by:

 A 9-setting dial for 2.5 A to 50 A ratings

 A 6-setting dial for 100 A to 220 A ratings

Turning the magnetic protection adjustment dial (1) modifies the trip curve as shown (2).

The table below shows the values of the pick-up Im (in amperes) for magnetic protection (values indicated 

on the dial) with respect to every trip unit rating, relative to the position of the dial Im.

The precision range is +/- 20%.

Trip unit rating In (A)

2.5 6.3 12.5 25 50 100 150 220

Pick-up Im (A)

15 38 75 150 300 — — —

18 44 88 175 350 — — —

20 50 100 200 400 — — —

23 57 113 225 450 900 1350 1980

25 63 125 250 500 1000 1500 2200

28 69 138 275 550 1100 1650 2420

30 76 150 300 600 1200 1800 2640

33 82 163 325 650 1300 1950 2860

35 88 175 350 700 1400 2100 3080

1980

2200
2420

2640

2860

3080

Im A
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Example of Application

Protection of a motor-feeder with the following characteristics:

 Power supplied by a 1,250 kVA transformer - 400 V, 4%

 Protection of a motor application defined by: 

 3-component motor-feeder (circuit breaker, thermal relay, contactor)

 Direct-on-line starting

 Motor power 110 kW, i.e. In = 196 A

 Type 2 coordination

Installation diagram

Calculations performed on the installation in accordance with the regulations can be used to determine 

the characteristics of the appropriate Compact NSX to install (calculations performed using the Ecodial 

software). 

Circuit breaker selection 

Trip unit protection settings

Installation Chosen Compact NSX Comments

In = 196 A Compact NSX 250 MA 220 Determination of case size

Isc = 28.5 kA F Icu performance can be read from rating plate

Ikmin = 14.8 kA — —

Installation Chosen trip unit Comments

Ikmin = 14.8 kA

Transient current = 14 

In i.e. 2,800 A

Im = 2,860 A The Isd protection setting is compatible with: 

 Transient startup currents

 Short-circuit protection
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Vigi Earth Leakage Protection Module

At a Glance

The Vigi earth leakage protection module is designed to provide protection against very low value ground 

fault currents. In the event of a fault, this earth leakage protection module causes the circuit breaker to 

trip very rapidly by acting directly on the circuit breaker mechanism.

Earth leakage protection by the Vigi module is provided: 

 For the Compact NSX 100 to 250 series by adding a Vigi MH module (high sensitivity)

 For the Compact NSX 400 and 630 by adding a Vigi MB module (low sensitivity)

Description

The settings and controls are on the front face:

1 Rating plate

2 Test pushbutton

3 Reset pushbutton

4  Intentional delay adjustment dial: Δt

5 Sensitivity pick-up adjustment dial: IΔn

6 Protective cover for settings

7 Protective cover for connections

Installation

The Vigi module is installed below the trip unit. An intermediate terminal shield is needed: this provides 

protection against direct contact with the connection block downstream of the circuit breaker. 

A Vigi module can be installed on all types of circuit breaker:

 With toggle switch 

 With rotary handle 

 With motor mechanism

A circuit breaker complete with Vigi module can be installed on a mounting plate, a chassis or a base.
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Setting the Earth Leakage Protection

The Vigi module is designed to protect personnel and equipment. 

The sensitivity IΔn is set by a dial on the front face. The sensitivity value is expressed in amperes.

Setting the Intentional Delay

The intentional delay Δt is set by a dial on the front face. The intentional delay value is expressed in 

milliseconds.

Table of Setting Values

The table below shows the setting values for sensitivity IΔn and intentional delay Δt for each Vigi module 

type. 

NOTE: For the sensitivity 0.03 A (Vigi MH module), the intentional delay cannot be set by design and 

tripping is instantaneous (in conformity with IEC 609472 appendix B).

Testing and Resetting

A test pushbutton T can be accessed on the front of the circuit breaker: pressing this button creates a real 

earth leakage fault that fully tests the device.

NOTE: It is advisable to test that the earth leakage protection works at regular intervals (every 6 months).

Installation standards may require these periodic tests.

After a ground fault trip, the circuit breaker cannot be closed again until the Vigi module has been reset 

by pressing the reset pushbutton R. 

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

Only qualified persons are authorized to make adjustments to Vigi modules.

Failure to follow these instructions will result in death or serious injury.

Vigi MH module Vigi MB module

IΔn (A) Δt (ms) IΔn (A) Δt (ms)

0.03 0 0.3 0

0.3 60 1 60

1 150 3 150

3 310 10 310

10 — 30 —
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Insulation and Dielectric Strength Tests

There is a specific procedure for carrying out the insulation and dielectric strength tests on equipment 

incorporating a Vigi module (see Startup, page 126).

Lead Sealing Accessories for Earth Leakage Protection

Lead sealing accessories are used to prevent the following operations:

Diagram Seal Prohibited operations 

1 Vigi module fixing screw Dismantling the Vigi module

2 Transparent protective cover 

for the settings

Modification of the Vigi module settings

1 2
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3.3 Micrologic Electronic Trip Units

Aim

This section describes the Micrologic electronic trip units. These trip units can be installed on all Compact 

NSX circuit breakers.

What Is in This Section?

This section contains the following topics:

Topic Page

Characteristics of Micrologic Electronic Trip Units 87

Micrologic 2 Electronic Trip Unit 92

Micrologic 5 and 6 Electronic Trip Units 95

Micrologic 1.3 M Electronic Trip Unit 100

Micrologic 2 M Electronic Trip Unit 102

Micrologic 6 E-M Electronic Trip Unit 105

Micrologic 2 G Electronic Trip Unit 106

Micrologic 2 AB Electronic Trip Unit 108
86 LV434101 04/2012

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 908 of 3354



Description of Micrologic Thermal-Magnetic and Electronic Trip Units

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Characteristics of Micrologic Electronic Trip Units

At a Glance

Micrologic electronic trip units are designed to provide multiple functions: 

 Protection of the electrical distribution or specific applications

 Measurement of instantaneous values, measurement of demand values for electrical quantities

 Kilowatt hour metering

 Operational assistance (peak demand, customized alarms, operation counters, etc.)

 Communication

Identification 

The trip unit installed on the circuit breaker is identified by a combination of 4 characters on the front face:

In Rating of Micrologic Trip Units

The In rating (in amps) of a Micrologic trip unit corresponds to the trip unit setting range maximum value. 

The setting range is indicated on the label on the front face of the trip unit (this label is visible on the front 

face of the Compact NSX circuit breaker after the trip unit has been fitted). 

Example: Micrologic 5.2 A 250 trip unit:

 Setting range: 100...250 A

 In rating = 250 A

Protection (X) Case (Y) Measurements (Z) Application (T) 

1

2

5

6

I

LS0

LSI

LSIG

2

3

Compact NSX 100/

160/250

Compact NSX 400/

630

A

E

Ammeter

Energy

Distribution, if not

G Generator

AB Subscriber

M Motor

Z 16 Hz 2/3

Examples

Micrologic 1.3 I 400 or 630 A Distribution

Micrologic 2.2 G LS0 100, 160 or 250 A Generator

Micrologic 2.3 LS0 400 or 630 A Distribution

Micrologic 2.3 M LS0 400 or 630 A Motor

Micrologic 5.2 A LSI 100, 160 or 250 A Ammeter Distribution

Micrologic 5.3 E LSI 400 or 630 A Energy Distribution

Micrologic 6.3 E-M LSIG 400 or 630 A Energy Motor

I: Instantaneous, L: Long time, S 0: Short time (time delay cannot be adjusted), S: Short time, G: Ground fault
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Distribution Trip Unit

The figure and table below define the protection functions for distribution type Micrologic trip units:

Thermal Memory

The thermal memory is used to simulate temperature build-up and cooling in conductors caused by 

current variations, according to a time constant. In the event of an overload, the trip units with a thermal 

memory memorize the build-up temperature caused by the current. Memorizing the build-up temperature 

leads to a reduction in the trip time.

All Micrologic trip units incorporate a thermal memory as standard:

 For Micrologic 2 trip units, the time constant is 15 min.

 For Micrologic 5 and 6 trip units, the time constant is 20 min.

No. Parameter Description Micrologic

2 5 6

0 In Trip unit setting range: minimum setting/maximum setting = trip 

unit rating In

1 Ir Long time protection pick-up L

2 tr Long time protection time delay

3 Isd Short time protection pick-up S

4 tsd Short time protection time delay

5 I2t ON/OFF Short time protection I2t curve in ON or OFF position —

6 Ii Instantaneous protection pick-up  I

7 Ig Ground fault protection pick-up G — —

8 tg Ground fault protection time delay — —

9 I2t ON/OFF Ground fault protection I2t curve in ON or OFF position — —

 : Adjustable,  : Non-adjustable, — : Not present
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Motor Trip Units

The figure and table below define the protection functions for Micrologic type M trip units:

Motor Trip Unit: Additional Protection

Micrologic type M trip units (in particular Micrologic 6 E-M) also incorporate additional protection for the 

motor application. For more details, see the Micrologic 5 and 6 trip units - User manual.

No. Parameter Description Micrologic type M

1.3 2 6 E

0 In Trip unit setting range: minimum setting/maximum setting = trip 

unit rating In

1 Ir Long time protection pick-up L —

2 Class Long time protection trip class —

3 Isd Short time protection pick-up S

4 tsd Short time protection time delay

5 Ii Instantaneous protection pick-up  I

6 Ig Ground fault protection pick-up G — —

7 tg Ground fault protection time delay — —

Iunbal Phase unbalance protection pick-up

tunbal Phase unbalance protection time delay

  : Adjustable,  : Non-adjustable, — : Not present
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Indication LEDs

Indication LEDs on the front of the trip unit indicate its operational state.

The number of LEDs and their meaning depend on the type of Micrologic trip unit.

NOTE: The reliability of information provided by the indication LEDs is guaranteed for circuit breaker load 

currents:

 Above 15 A on a Micrologic trip unit rated 40 A

 Above 30 A on Micrologic trip units rated > 40 A

This limit value is indicated above the Ready LED, on the front face of the Micrologic trip unit.

To activate the Ready LED when the load current is below the limit value, you can: 

 Install a 24 V DC external power supply module (see the Compact NSX Catalog) which allows the trip 

unit to be monitored continuously, even when the circuit breaker is open

 Or, during maintenance visits, connect the pocket battery module (see Pocket Battery Module, 
page 113) which can be used to monitor the trip unit

NOTE: If the pre-alarm and alarm LEDs keep lighting up, it is advisable to carry out load shedding in order 

to avoid tripping due to a circuit breaker overload.

Test Port

Micrologic trip units feature a test port specifically for maintenance actions (see Maintenance Interface 
for Micrologic Trip Units, page 111).

This port is designed for:

 Connecting a pocket battery module for local Micrologic testing

 Connecting the maintenance configuration module for testing, setting the Micrologic trip unit and/or for 

installation diagnostics

Type of Micrologic trip unit Description

Distribution  Ready LED (green): Blinks slowly when the electronic trip unit is ready to 

provide protection.

 Overload pre-alarm LED (orange): Shows a steady light when the load 

exceeds 90% of the Ir setting.

 Overload alarm LED (red): Shows a steady light when the load exceeds 105% 

of the Ir setting.

Motor  Ready LED (green): Blinks slowly when the electronic trip unit is ready to 

provide protection.

 Overload temperature alarm LED (red): Shows a steady light when the motor 

thermal image exceeds 95% of the Ir setting.

The Micrologic 1.3 M trip unit, which provides short time protection only, displays 

the Ready LED (green).
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Upgradability of Micrologic Trip Units

Onsite swapping of trip units is simple and reliable:

 No connections to make

 No special tools (e.g. calibrated torque wrench)

 Compatibility of trip units ensured by mechanical cap

 Torque limited screw ensures proper mounting (see drawing below)

The design of the trip units limits the risk of incorrect tightening or oversights. The simplicity of the 

swapping process means it is easy to make the necessary adjustments as operation and maintenance 

processes evolve.

NOTE: When the trip unit has been mounted by this means, the trip unit can still be removed: the screw 

head is accessible.

NOTE: On the Compact NSX with R, HB1 and HB2 breaking performances the trip units are not 

upgradable.

Sealing the Protection

The transparent cover on Micrologic trip units can be sealed to prevent modification of the protection 

settings and access to the test port.

On Micrologic 5 and 6 trip units, it is possible to use the keypad, with the cover sealed, to read the 

protection settings and measurements.

Mode

OK

Mode

OK

Mode

OKOK
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Micrologic 2 Electronic Trip Unit

At a Glance

The Micrologic 2 electronic trip unit is designed to protect conductors in commercial and industrial 

electrical distribution.

This trip unit exists in three versions (3P, 3D), (4P, 3D) and (4P, 4D).

Description

The adjustment dials and indications are on the front face.

 Micrologic 2.3 3P version

 Micrologic 2.3 4P version

1 Micrologic 2 electronic trip unit setting range

2 Adjustment dial for the long time protection pick-up Io

3 Fine-tuning dial for the long time protection pick-up Ir

4 Adjustment dial for the short time protection pick-up Isd

5 Value of instantaneous protection pick-up Ii

6 Test port

7 Ready LED (green)

8 Overload pre-alarm LED (orange): 90% Ir

9 Overload alarm LED (red): 105% Ir

10 Selection dial for setting the neutral protection (4P only)

The trip unit rating In corresponds to the maximum value of the setting range.

Setting the Long Time Protection

The long time protection pick-up Ir is set using two 9-setting dials.

 The preset dial allows the pick-up to be preset to the value Io (displayed in amperes on the dial).

The maximum preset value (maximum setting on preset dial) equals the trip unit rating value In.

 The adjustment dial can be used to fine-tune the pick-up Ir (value displayed in multiples of Io on the 

dial).

The time delay tr for long time protection cannot be adjusted.

The table below shows the value of the time delay tr for long time protection (in seconds) according to 

the overload current (in multiples of Ir):

The precision range is - 20%, + 0%.

Step Action

 1 Set both adjustment dials to maximum (for Io: to the value In (A); for Ir: to 1).

 2 Turn the Io adjustment dial higher than the value required.

The Ir setting value is: Io setting (A).

 3 Turn the fine-tuning dial to specify the value of Ir from 0.9 Io to Io.

 4 The Ir setting value is: Io (A) setting x fine tuning.

at 1.5 Ir at 6 Ir at 7.2 Ir

tr = 400 s tr = 16 s tr = 11 s
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Setting the Short Time Protection

The short time protection pick-up Isd is set by a 9-setting dial. 

The setting value is expressed in multiples of Ir.

The precision range is +/- 15%.

The time delay tr for short time protection cannot be adjusted:

 Non-trip time: 20 ms

 Maximum breaking time: 80 ms.

Setting the Instantaneous Protection

The pick-up Ii for instantaneous protection cannot be adjusted.

The table below shows the value of the pick-up Ii for instantaneous protection (in amperes) according to 

the trip unit rating In:

The precision range is +/- 15%.

The time delay for instantaneous protection cannot be adjusted: 

 Non-trip time: 0 ms

 Maximum breaking time: 50 ms.

Setting the Neutral Protection (4P Only)

The neutral selection dial gives a choice of three values for the neutral long time and short time protection 

pick-ups.

The table below shows the values of the pick-up for neutral long time protection (in multiples of Ir) and 

neutral short time protection (in multiples of Isd) according to the dial position:

The time delay for the neutral long time and short time protections is the same as that for the phases.

Step Action

 1 Set the long time protection first: the setting pick-up is Ir.

 2 Turn the Isd adjustment dial to the value required.

The Isd value is adjustable from 1.5 Ir to 10 Ir.

 3 Isd = Isd setting x Ir.

Trip unit rating In (A)

40 100 160 250 400 630

Pick-up Ii (A) 600 1500 2400 3000 4800 6930

Dial Dial position Long time setting value Short time setting value

4P 3D 0 0

4P 3D + N/2 Ir/2 Isd/2

4P 4D Ir Isd
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Example of Setting the Long Time Protection

Setting the long time protection pick-up Ir to 63 A on a Micrologic 2.2 rated In 100 A (see diagram below) 

A precise coordination calculation indicates that the desirable value is Ir = 60 A.

The actions in steps (2) and (3) on the adjustment dials modify the trip curves as shown (4).

Example of Setting the Short Time Protection

Setting the short time protection pick-up Isd to 400 A on a Micrologic 2.2 rated (In) 100 A on a 50 A feed 

(see diagram below)

The action in step (2) on the adjustment dial modifies the trip curve as shown (3).

Step Action

 1 Io is positioned on 100 A and Ir on 1 (x Io): factory setting. 

 2 Io is set to 63 A.

 3 Adjustment not needed; Ir fine-tuning stays at setting 1

 4 Ir is set to 63 A x 1.

Step Action

 1 Io is positioned at 100 A and Ir at 1 (x Io).

 2 Io is set to 63 A.

 3 Setting calculation:

60 A = 0.95 x 63 A 

Fine-tune Ir on setting 0.95.

 4 Ir is set to 63 A x 0.95 (= 59.9 A).

Step Action

 1 The setting pick-up Ir for long time protection is equal to the feeder operating current, i.e. Ir = 50 A.

 2 Setting calculation:

400 A = 8 x 50 A 

Position the Isd adjustment dial on setting 8.

 3 Isd is set to 50 A x 8 (= 400 A).
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Micrologic 5 and 6 Electronic Trip Units

At a Glance

Micrologic 5 and 6 electronic trip units provide protection which can be adapted to all types of application. 

They also incorporate metering functions, operational and maintenance assistance functions and 

communication functions as standard.

The information given in this guide is a summary. For more detailed information on the operation of 

Micrologic 5 and 6 trip units, refer to the Micrologic 5 and 6 trip units - User manual.

Description

Front of a Micrologic 5.2 A trip unit for 3P circuit breaker

1 Indication LEDs

2 Test port

3 Set of 2 dials and a microswitch

4 LCD display

5 Keypad

Indication LEDs

Indication LEDs on the front indicate the operational state of the trip unit (see Indication LEDs, page 90).

Test Port

Micrologic trip units feature a test port specifically for maintenance actions (see Test Port, page 90).

Set of 2 Dials and a Microswitch

The 2 dials are assigned to presetting the protection parameters. The microswitch is assigned to 

locking/unlocking the protection parameter settings. 

No. Description

 1 Pick-up Ir preset dial for all Micrologic trip unit types

 2 Preset dial:

 2A (Micrologic 5): For the short time protection pick-up Isd 

 2B (Micrologic 6): For the ground fault protection pick-up Ig

 3 Microswitch for locking/unlocking the protection parameter settings
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Display Unit

The display unit provides all the information needed to use the trip unit. The list of protection parameters 

is customized according to the Micrologic trip unit type: 5, 6 or 6 E-M. 

Keypad

The 5-button keypad is used for navigation.

Locking/Unlocking the Protection Parameter Settings

The protection parameter settings are locked when the transparent cover is closed and sealed to prevent 

access to the adjustment dials and the locking/unlocking microswitch.

A pictogram on the display unit indicates whether the protection parameter settings are locked: 

 Padlock locked : The protection parameter settings are locked.

 Padlock unlocked : The protection parameter settings are unlocked.

To unlock the protection parameter settings, you need to open the transparent cover and:

 Press the locking/unlocking microswitch

 Or actuate one of the adjustment dials

To lock the protection parameter settings, press the unlocking microswitch again.

The protection parameter settings also lock automatically 5 minutes after the Micrologic keypad was last 

pressed.

No. Description

 1 5 mode definition pictograms

 2 Up arrow pointing to protection parameter currently being set

 3 List of protection parameters according to the Micrologic trip unit type:

  Micrologic 5: 

  Micrologic 6: 

  Micrologic 6 E-M: 

 4 Value of the measured quantity

 5 Unit of the measured quantity

 6 Navigation arrows

 7 Down arrow(s) pointing to the selected phase(s), neutral or the ground

 8 Phases (1/A,2/B,3/C), neutral (N) and ground

Key Description

Selecting the mode

Scrolling navigation 

Navigation back (measurement) or - (setting the protection parameters)

Navigation forward (measurement) or + (setting the protection parameters)

Confirmation

Mode

OK
96 LV434101 04/2012

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 918 of 3354



Description of Micrologic Thermal-Magnetic and Electronic Trip Units

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Mode Definition

The information that can be accessed on the Micrologic display unit is split between different modes.

The modes that can be accessed depend on: 

 Whether the protection parameter settings are locked

 The Micrologic version (3P or 4P)

A mode is defined by a combination of 5 pictograms.

The tables below show the possible modes:

Mode Selection

A mode is selected by successive presses on the  button.

 The modes scroll cyclically.

 The unlocking/locking microswitch is pressed to switch from a read mode to a setting mode (and vice 

versa).

Screensaver

The Micrologic display unit automatically reverts to a screensaver 5 minutes after the last action on the 

keypad or dials.

The screensaver displays the current intensity of the most heavily loaded phase (Reading instantaneous 

measurements mode).

Micrologic 5 Trip Unit: Setting the Protection

The summary description below refers to the settings for the Micrologic 5 trip unit.

Pictograms Mode accessible with padlock locked 

  Reading instantaneous measurements

  Reading and resetting kilowatt hour meters

 Reading and resetting peak demand

 Reading the protection parameters 

Reading the neutral declaration (3P Micrologic trip unit)

Pictograms Mode accessible with padlock unlocked 

  Reading instantaneous measurements

  Reading and resetting kilowatt hour meters

 Reading and resetting peak demand

 Setting the protection parameters

Setting the neutral declaration (3P Micrologic trip unit) 

Mode
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Setting the Long Time Protection 

The long time protection pick-up Ir is set using the 9-setting preset dial and the keypad.

 The preset dial allows the pick-up to be preset to the value Io (displayed in amperes on the dial).

The maximum preset value (maximum setting on preset dial) equals the trip unit rating value In.

 The pick-up Ir is fine-tuned via the keypad.

The time delay tr is set directly via the keypad.

Setting the Short Time Protection 

The short time protection pick-up Isd is set using the 9-setting preset dial and the keypad.

 The preset dial allows the pick-up to be preset to a value Isd (displayed in multiples of Ir on the dial).

 The pick-up Isd is fine-tuned via the keypad.

The time delay tsd is set directly via the keypad. The same setting is also used for selecting option I2t ON.

Setting the Instantaneous Protection 

The instantaneous protection pick-up Ii is set directly via the keypad.

Micrologic 6 Trip Unit: Setting the Protection

The settings for protection against overcurrents on the Micrologic 6 trip unit are carried out in the same 

way as for the Micrologic 5 (except the Isd setting, which is carried out directly via the keypad).

The Micrologic 6 trip unit incorporates ground fault protection; both pick-up and time delay can be 

adjusted.

Step Action

 1 Turn the Ir preset dial higher than the value required.

 2 Access the Ir screen in parameter setting mode (padlock open).

 3 Set Ir to the exact value required (in steps of 1 A), using the keypad. 

 4 Confirm the setting by pressing the OK button twice.

Step Action

 1 Switch to setting mode (padlock open) and access the tr setting screen.

 2 Set tr to the value required: 0.5 s, 2 s, 4 s, 8 s, 16 s, using the keypad.

 3 Confirm the setting by pressing the OK button twice.

Step Action

 1 Turn the Isd adjustment dial higher than the value required (range: 1.5 Ir ...10 Ir in steps of Ir).

 2 Access the Isd screen in setting mode (padlock open).

 3 Set Isd to the exact value required (in steps of 0.5 Ir up to 1.5 Ir), using the keypad.

 4 Confirm the setting by pressing the OK button twice.

Step Action

 1 Switch to setting mode (padlock open) and access the tsd setting screen.

 2 Set tsd to the desired value (0.0 s, 0.1 s, 0.2 s, 0.3 s, 0.4 s with or without I2t ON), using the keypad.

 3 Confirm the setting by pressing the OK button twice.

Step Action

 1 Switch to setting mode (padlock open) and access the Ii setting screen. 

 2 Set Ii to the value required (range: 0.5...12 In in steps of 0.5 In), using the keypad.

 3 Confirm the setting by pressing the OK button twice.
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Setting the Ground Fault Protection

The ground fault protection pick-up Ig is set using the 9-setting preset dial and the keypad.

 The preset dial allows the pick-up to be preset to a value Ig (displayed in multiples of In on the dial).

 The pick-up Ig is fine-tuned via the keypad.

The time delay tg is set directly via the keypad. The same setting is also used for selecting option I2t ON.

Neutral Protection 

Neutral protection for a 4P circuit breaker is incorporated in the trip unit. The protection setting values are 

accessible on the screen in setting mode.

Neutral protection for a 3P circuit breaker is not incorporated in the trip unit. It is effected by phase 

tripping.

Micrologic 5 and 6 trip units incorporate the ENCT function in order to provide dedicated neutral 

protection with a 3P circuit breaker. In setting mode, it is necessary to:

 Declare whether the neutral has to be protected

 Indicate the protection setting value

This requires the installation of an ad hoc external sensor (for more details on sensor characteristics, see 

the Compact NSX Catalog). 

Setting the Neutral Protection

Setting the neutral protection pick-up is the same for a 4P circuit breaker as for a 3P circuit breaker with 

ENCT option.

Setting on the screen allows a choice of four values for the neutral protection pick-up. 

The time delays for the long and short time protections are the same as those for the phases.

NOTE: Micrologic 5 and 6 trip units incorporate the OSN function, which enables the neutral protection 

to be managed when third harmonic currents and multiples thereof are present.

For more details, see the Micrologic 5 and 6 trip units - User manual.

Step Action

 1 Turn the Ig adjustment dial higher than the value required (range: 0.4...In in steps of 0.1 In for 

In < 100 A, 0.2...In, in steps of 0.1 In for In ≥ 100 A).

 2 Access the Ig screen in setting mode (padlock open). 

 3 Set Ig to the exact value required (in steps of 0.05 In up to 0.2 In), using the keypad.

 4 Confirm the setting by pressing the OK button twice.

Step Action

 1 Switch to setting mode (padlock open) and access the setting screen tg.

 2 Set tg to the desired value (0.0 s, 0.1 s, 0.2 s, 0.3 s, 0.4 s - with or without I2t ON), using the keypad.

 3 Confirm the setting by pressing the OK button twice.

Screen setting Ir setting or adjustment range Isd setting or adjustment range

0 0 0

0.5 Ir/2 Isd/2

1 Ir Isd

OSN 3P 1.6 Ir 1.6 Isd

4P 1...1.6 Ir according to value of Ir 1...1.6 Isd according to value of Ir
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Micrologic 1.3 M Electronic Trip Unit

At a Glance

The Micrologic 1.3 M electronic trip unit with high short time protection pick-up is designed to provide 

motor-feeders with short-circuit protection.

The Micrologic 1.3 M electronic trip unit can be used to create a type 1 or type 2 coordination motor-feeder.

Description

The adjustment dial and indication are on the front face.

1 Micrologic trip unit setting range

2 Adjustment dial for the short time protection pick-up Isd

3 Instantaneous protection pick-up Ii

4 Test port

5 Ready LED (green)

The trip unit rating In corresponds to the maximum value of the setting range. 2 ratings are available: 320 

A and 500 A.

Setting the Short Time Protection

The short time protection pick-up Isd is set by a 9-setting dial. 

Turning the pick-up Isd adjustment dial (1) modifies the curves as shown (2).

The table below shows the values of the pick-up Isd (in amperes) for short time protection (values 

indicated on the dial) relative to the position of the Isd dial and the values of the pick-up Ii for 

instantaneous protection.

The precision range is +/- 15%.

Trip unit rating In (A)

320 500

Pick-up Isd (A)

1600 2500

1920 3000

2240 3500

2560 4000

2880 4500

3200 5000

3520 5500

3840 6000

4160 6500

Pick-up Ii (A)

4800 6500
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Example of Application

Protection of a motor-feeder

 Power supplied by a 1,250 kVA transformer - 400 V, 4%

 Power supply downstream of a motor-feeder with the following characteristics: 

 3-component motor-feeder (circuit breaker, thermal relay, contactor)

 Direct-on-line starting

 Motor power 160 kW, i.e. In = 280 A

 Type 2 coordination

Installation diagram

Calculations performed on the installation in accordance with the regulations can be used to determine 

the characteristics of the appropriate Compact NSX to install (calculations performed using the Ecodial 

software).

Circuit breaker selection 

Trip unit protection settings 

Installation Chosen Compact NSX Comments

In = 280 A Compact NSX 400 

Micrologic 1.3 M 320

Motor circuit breaker, case size

Isc = 28.5 kA F Icu performance can be read from rating plate

Ikmin = 18.3 kA — —

Installation Trip unit setting Comments

Ikmin = 18.3 kA

Inrush current = 14 In

Isd = 4,160 A The Isd protection setting is compatible with: 

 Transient startup currents

 Short-circuit protection
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Micrologic 2 M Electronic Trip Unit

At a Glance

The Micrologic 2 M electronic trip unit is suitable for protecting motor-feeders on standard applications. 

The thermal trip curves are calculated for self-ventilated motors.

The Micrologic 2 M electronic trip unit can be used to create a type 1 or type 2 coordination motor-feeder.

Description

The adjustment dials and indications are on the front face.

 Micrologic 2.3 M

 Micrologic 2.2 M

1 Micrologic 2.2 M/2.3 M electronic trip unit setting range

2 Adjustment dial for the long time protection pick-up Ir

3 Selection dial for the long time protection time delay class

4 Adjustment dial for the short time protection pick-up Isd

5 Value of instantaneous protection pick-up Ii

6 Test port

7 Phase unbalance

8 Ready LED (green)

9 Alarm LED

The trip unit rating In corresponds to the maximum value of the setting range.
102 LV434101 04/2012

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 924 of 3354



Description of Micrologic Thermal-Magnetic and Electronic Trip Units

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Setting the Long Time Protection

The long time protection is set by 2 dials according to the starting characteristics of the application. 

 The long time protection pick-up Ir is set by the 9-setting dial.

The maximum setting value (maximum setting on adjustment dial) equals the trip unit rating value In.

The table below shows the values of the pick-up Ir (in amperes) for long time protection that are displayed 

directly on the dial with respect to every trip unit rating.

 The long time protection time delay class is set by the 3-setting dial: the choice of class is 5, 10 and 20.

The table below shows the value of the trip time delay depending on the current in the load for all 3 

classes:

The precision range is - 20%, + 0%.

Setting the Short Time Protection

The pick-up for short time protection is set by a 9-setting dial. It is displayed in multiples of Ir.

The precision range is +/- 15%.

The short time protection time delay cannot be adjusted: 30 ms.

Setting the Instantaneous Protection

The table below shows the pick-up Ii values (in amperes) according to the trip unit rating In.

The precision range is +/- 15%.

Trip unit rating In (A)

25 50 100 150 220 320 500

Pick-up Ir (A)

12 25 50 70 100 160 250

14 30 60 80 120 180 280

16 32 70 90 140 200 320

18 36 75 100 155 220 350

20 40 80 110 170 240 380

22 42 85 120 185 260 400

23 45 90 130 200 280 440

24 47 95 140 210 300 470

25 50 100 150 220 320 500

Current in the load Class

5 10 20

Trip time delay tr (in seconds)

1.5 Ir 120 240 400

6 Ir 6.5 13.5 26

7.2 Ir 5 10 20

Step Action

 1 Set the long time protection first: the setting pick-up is Ir (A).

 2 Turn the Isd adjustment dial to the value required (the setting range is: 5...13 Ir in steps of Ir (9 

settings)).

 3 Isd is set to Ir (A) x Isd setting.

Trip unit rating In (A) 

25 50 100 150 220 320 500

Pick-up Ii (A) 425 750 1500 2250 3300 4800 7500
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Phase Unbalance Protection

Micrologic 2 M trip units incorporate a protection against phase unbalance. The characteristics are: 

 Protection not adjustable

 Pick-up: 30% phase unbalance (the precision range is +/- 20%)

 Overshoot time: 4 s in steady state, 0.7 s during startup

Example:

A phase unbalance exceeding 30% for longer than 4 s in steady state causes the protection to trip.

Contactor Opening Command

Trip units fitted with an SDTAM module can use output 2 (SD4) from this module to activate the contactor 

opening command for the motor-feeder before the circuit breaker trips (see SDTAM Module (Micrologic 
2 M and 6 E-M), page 50).

Example of Application

Protection of a motor-feeder with the following characteristics:

 Power supplied by a 1,250 kVA transformer - 400 V, 4%

 Protection of a motor application defined by: 

 2-component motor-feeder (circuit breaker, contactor)

 Direct-on-line starting

 Motor power 110 kW, i.e. In = 196 A

 Type 2 coordination

 The application constraints dictate a slow startup

Installation diagram

Calculations performed on the installation in accordance with the regulations have determined the 

characteristics of the appropriate Compact NSX to install (calculations performed using the Ecodial 

software).

Installation diagram

Trip unit protection settings 

Installation Chosen Compact NSX Comments

In = 196 A Compact NSX 250 

Micrologic 2.2 M 220

Motor circuit breaker, case size

Isc = 28.5 kA F Icu performance can be read from rating plate

Ikmin = 14.8 kA — —

Installation Trip unit setting Comments

In = 196 A Micrologic 2.2 M 220 set to 

200 A

Micrologic trip unit setting

Slow starting Set in class 20 Long time protection trip class

Ikmin = 14.8 kA

Transient = 14 In

Isd/In > 12 or Isd > 2,400 A Isd protection setting compatible with: 

 Transient startup currents

 Short-circuit protection
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Micrologic 6 E-M Electronic Trip Unit

At a Glance

Micrologic 6 E-M electronic trip units are suitable for all types of motor-feeder application. They also 

incorporate metering functions, operational and maintenance assistance functions and communication 

functions as standard.

The Micrologic 6 E-M electronic trip unit can be used to create a type 1 or type 2 coordination motor-

feeder.

For more detailed information on the operation of Micrologic 6 E-M trip units, refer to the Micrologic 5 and 
6 trip units - User manual.

Description

The adjustment dials and indications are on the front face.

1 In rating of the Micrologic 6.3 E-M electronic trip unit

2 Protection pick-up Ir and Ig adjustment dials

3 Locking/unlocking microswitch

4 Display unit

5 Instantaneous protection pick-up value: Ii

6 Keypad

7 Test port

8 Phase unbalance

9 Ready LED (green)

10 Alarm LED

Overcurrent Protections

The overcurrent protection settings on the Micrologic 6 E-M trip unit are entered in the same way as for 

the Micrologic 6, except the I2t setting for the short time protections and ground fault protection, which is 

always OFF (see Micrologic 5 and 6 Electronic Trip Units, page 95).

Additional Protection

The Micrologic 6 E-M trip unit incorporates additional protection functions for LSIG protection:

 Phase unbalance or phase loss protection

 Locked rotor protection

 Undercurrent protection

 Long start protection

 Monitoring motor insulation during operation protection

These protections are set on the screen or by using the RSU software (see the Micrologic 5 and 6 trip 
units - User manual).

10
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Micrologic 2 G Electronic Trip Unit

At a Glance

The Micrologic 2 G electronic trip unit is used to protect distribution systems powered by generators or 

distribution systems with long cables.

Description

The adjustment dials and indications are on the front face. 

1 Ready LED (green)

2 Overload pre-alarm LED (orange): 90% Ir

3 Overload alarm LED (red): 105% Ir

4 Test port

5 Preset dial for the long time protection pick-up Io

6 Fine-tuning dial for the long time protection pick-up Ir

7 Adjustment dial for the short time protection pick-up Isd

8 Value of instantaneous protection pick-up Ii

The trip unit rating In corresponds to the maximum value of the setting range.

Setting the Long Time Protection

The long time protection pick-up Ir is set using two 9-setting dials.

 The preset dial allows the pick-up to be preset to the value Io (displayed in amperes on the dial).

The maximum preset value (maximum setting on preset dial) equals the trip unit rating value In.

 The adjustment dial can be used to fine-tune the pick-up Ir (value displayed in multiples of Io on the 

dial).

The time delay tr for long time protection cannot be adjusted.

The table below shows the value of the time delay tr for long time protection (in seconds) according to 

the overload current (in multiples of Ir):

The precision range is - 20%, + 0%.

Step Action

 1 Set both adjustment dials to maximum (for Io: to the value In (A); for Ir: to 1).

 2 Turn the Io preset dial higher than the value required.

The Ir setting value is: Io setting (A).

 3 Turn the fine-tuning dial to adjust the value of Ir from 0.9 Io to Io.

 4 The Ir setting value is: Io (A) setting x fine tuning.

Current in the load In Trip time delay

1.5 Ir 15 s

6 Ir 0.5 s

7.2 Ir 0.35 s
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Setting the Short Time Protection

The short time protection pick-up Isd is set by a 9-setting dial. 

The setting value is expressed in multiples of Ir.

The precision range is +/- 10%.

The time delay tr for short time protection cannot be adjusted:

 Non-trip time: 140 ms

 Maximum breaking time: 200 ms.

Setting the Instantaneous Protection

The pick-up Ii for instantaneous protection cannot be adjusted.

The table below shows the value of the pick-up Ii for instantaneous protection (in amperes) according to 

the trip unit rating In:

The precision range is +/- 15%.

The time delay for instantaneous protection cannot be adjusted: 

 Non-trip time: 15 ms

 Maximum breaking time: 50 ms.

Step Action

 1 Set the long time protection first: the setting pick-up is Ir (A).

 2 Turn the Isd adjustment dial to the value required.

The Isd value is adjustable from 1.5 Ir to 9 Ir.

 3 Isd is set to Ir (A) x Isd setting.

Trip unit rating In (A)

40 100 160 250

Pick-up Ii (A) 600 1500 2400 3000
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Micrologic 2 AB Electronic Trip Unit

At a Glance

The Micrologic 2 AB electronic trip unit is used in public distribution to limit the intensity provided to the 

subscriber according to the contract signed up for.

This trip unit only exists in 4-pole versions: (4P, 3D), (4P, 3D + N/2) and (4P, 4D).

Description

The adjustment dials and indications are on the front face. 

1 Selection dial for setting the neutral protection

2 Ready LED (green)

3 Overload pre-alarm LED (orange): 90% Ir

4 Overload alarm LED (red): 105% Ir

5 Test port

6 Fine-tuning dial for the long time protection pick-up Ir

7 Adjustment dial for the short time protection pick-up Isd

8 Value of instantaneous protection pick-up Ii

The trip unit rating In corresponds to the maximum value of the adjustment range.

Setting the Long Time Protection

The long time protection pick-up Ir is set by the 8-setting dial. The maximum setting value (maximum 

setting on adjustment dial) equals the trip unit rating value In.

The table below shows the values of the pick-up Ir (in amperes) for long time protection that are displayed 

directly on the dial with respect to every trip unit rating.

The long time protection time delay class cannot be adjusted. The table below shows the value of the trip 

time delay according on the current in the load:

Trip unit rating In (A)

100 160 240 400

Pick-up Ir (A)

40 90 140 260

40 100 150 280

50 110 160 300

60 120 170 320

70 130 180 340

80 140 200 360

90 150 220 380

100 160 240 400

Current in the load In Trip time delay

1.5 Ir 15 s

6 Ir 0.5 s

7.2 Ir 0.35 s
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Setting the Short Time Protection

The short time protection pick-up Isd is set by a 9-setting dial. It is displayed in multiples of Ir.

The precision range is +/- 10%.

The time delay tsd for short time protection cannot be adjusted: 20 ms

 Non-trip time: 20 ms

 Maximum breaking time: 80 ms.

Setting the Instantaneous Protection

The pick-up Ii for instantaneous protection cannot be adjusted.

The table below shows the value of the pick-up Ii for instantaneous protection (in amperes) according to 

the trip unit rating In:

The precision range is +/- 15%.

The time delay for instantaneous protection cannot be adjusted: 

 Non-trip time: 10 ms

 Maximum breaking time: 50 ms.

Setting the Neutral Protection (4P Only)

The neutral selection dial gives a choice of three values for the neutral long time and short time protection 

pick-ups.

The table below shows the values of the pick-up for neutral long time protection (in multiples of Ir) and 

neutral short time protection (in multiples of Isd) according to the dial position:

The time delay for the neutral long time and short time protections is the same as that for the phases.

Step Action

 1 Set the long time protection first: the setting pick-up is Ir (A).

 2 Turn the Isd adjustment dial to the value required.

The Isd value is adjustable from 1.5 Ir to 10 Ir.

 3 Isd is set to Ir (A) x Isd setting.

Trip unit rating In (A)

100 160 240 400

Pick-up Ii (A) 1500 1600 2800 4800

Dial Dial position Long time setting value Short time setting value

4P 3D 0 0

4P 3D + N/2 Ir/2 Isd/2

4P 4D Ir Isd
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Micrologic Maintenance Interface
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Maintenance Interface for Micrologic Trip Units
Aim

This chapter describes the maintenance interface associated with Micrologic trip units.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page

Functions of the Micrologic Maintenance Interface 112

Pocket Battery Module 113

Standalone Maintenance Module 115

Maintenance Module Connected to a PC 118

Maintenance Module Connected to a PC With RSU Software 119

Maintenance Module Connected to a PC With LTU Software 121
111
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Functions of the Micrologic Maintenance Interface

Description of Requirements 

A 24 V DC power supply is needed for carrying out local checks on a trip unit. These can also be done 

using the maintenance interface:

The table below shows the different checking functions of each maintenance interface:

Precautions Before Checking, Testing or Setting 

Checking

Settings can be checked without the need for any particular precautions. However, it is recommended 

that they be carried out by a qualified person. 

Testing

When testing Compact NSX circuit breaker trip mechanisms, the necessary precautions must be taken:

 Not to disrupt operations

 Not to trip inappropriate alarms or actions

Setting

Modifying settings requires a thorough knowledge of the installation characteristics and safety rules.

Maintenance interface Availability on the trip unit

24 V DC external power supply module

Pocket battery module for Micrologic

Standalone maintenance module

Maintenance module connected to a PC with RSU software

Maintenance module connected to a PC with LTU software

 Possible for all Micrologic trip units

 Possible for Micrologic 5 and 6 trip units

Maintenance interface Setting Checking Testing Saving 

settings

24 V DC external power supply module — —

Pocket battery module — —

Standalone maintenance module X —

Maintenance module connected to a PC with 

RSU software

X

Maintenance module connected to a PC with 

LTU software

 In full for all Micrologic trip units 

 In full for Micrologic trip units 5 and 6 (for Micrologic 2 trip units, only the position of the dials is checked) 

X Only on tripping via the push to trip button

CAUTION
RISK OF NUISANCE TRIPPING

Only qualified persons are authorized to carry out protection tests.

Failure to follow these instructions can result in injury or equipment damage.

CAUTION
RISK OF NO TRIPPING OR NUISANCE TRIPPING

Only qualified persons are authorized to modify the protection parameters.

Failure to follow these instructions can result in injury or equipment damage.
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Pocket Battery Module

At a Glance

The pocket battery module is easily transportable and can be used anywhere for the local inspection and 

maintenance of Micrologic trip units.

Description

The pocket battery module contains two mini-batteries which can be connected to the test port on 

Micrologic electronic trip units. 

1 Green LED for checking battery status

2 Yellow LED for checking thermal memory inhibition 

3 3-position slide switch: 

  Left = Test position; Center = OFF; Right = pocket flashlight

4 Inhibit thermal memory button

5 Two illumination LEDs

6 Two 1.5 V type AA batteries (not supplied)

7 Connector for connecting to the test port on the Micrologic trip unit

8 Stylus/screwdriver

Pocket Flashlight Function

To use the module as a pocket flashlight, move the slide switch to the pocket flashlight position (right).

Preparing the Equipment

To prepare the equipment before carrying out maintenance:

1 2 3 4 6 7 8

5

Step Action

1 Slide open the protective cover to access the trip unit connector.

2 Click the battery module connector into the test port on the Micrologic trip unit.

3 Move the slide switch to the Test position (left).

4 Check the battery status: the green LED must be on.
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Inspection and Checking 

To check and inspect the trip unit after preparing the equipment:

Inhibit Thermal Memory Function (Maintenance Level IV)

The Inhibit thermal memory button temporarily cancels the thermal memory  (see page 88). This 

inhibition is necessary in order to obtain a true measurement of the long time protection time delay tr 

during tripping tests by primary current injection. This operation forms part of maintenance level IV. It is 

reserved for a specialist maintenance service (see Maintaining the Compact NSX During Operation, 
page 131).

To carry out the test after preparing the equipment:

NOTE: Thermal memory inhibition is immediately canceled (the yellow confirmation LED goes out) if, in 

the course of running the test, the slide switch is moved to another position.

Step Action

Inspection

 1 Check that the green Ready LED on the trip unit is blinking.

This means that all the Micrologic trip unit functions are in a satisfactory operational state (internal self-

test).

Checking the setting values on the display unit (for Micrologic 5 and 6 trip units)

 2 Use the navigation buttons to display the Reading protection parameters mode (see Micrologic 5 and 
6 Electronic Trip Units, page 95).

 3 Scroll down and check the values of the different settings (Micrologic 5 trip unit):

 Ir (A) 

 IN (A) (if present) long time

 tr (s)

 Isd (A) 

 IN (A) (if present) short time

 tsd (ms) with/without I2t

 Ii (A)

The settings can be modified.

The screen backlighting is not activated so as to optimize battery life (4 hours).

Step Action

 1 Switch the circuit breaker to the I (ON) position.

 2 Move the slide switch to the OFF position (center).

Inhibiting the thermal memory

 3 Press the button for inhibiting the thermal memory, using the stylus.

 4 The yellow confirmation LED and the green LED light up.

The thermal memory on the trip unit is inhibited for 15 mins.
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Standalone Maintenance Module

At a Glance

The standalone maintenance module is used for the following: 

 Maintenance checks and inspections 

 Tripping tests

 The inhibition functions required for tripping tests by primary current injection (maintenance level IV)

A maintenance kit comprising the maintenance module and its accessories is available (see the Compact 
NSX Catalog).

Description of Maintenance Kit

The maintenance kit comprises the following elements:

1 Maintenance module

2 Standard USB cord for connection to the PC

3 Special cord for connecting the maintenance module to the test port on the trip unit

4 Standard RJ45 cord for connecting the maintenance module to a ULP module

5 Maintenance module power supply unit

6 Quick reference guide

7 Optionally: A Bluetooth wireless connection (to PC)

Description of Maintenance Module 

1 Mechanical cap in central position

2 Green ON LED

3 Test buttons (3) with LEDs (3)

4 Connection socket for special cord connecting maintenance module to test port on trip unit

5 Connection socket for power supply unit 

6 Special cord for connecting the maintenance module to the test port on the trip unit

Preparing the Equipment

Prepare the equipment before carrying out maintenance:

21

3

4

5

6

7

6

+ 24 V c

Step Action

1 Position the maintenance module sliding mechanical cap in the central position.

2 Connect the 24 V DC power cord: the green ON LED lights up.

3 Click the maintenance module connector into the test port on the Micrologic trip unit. 
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Inspection and Checking

Check and inspect the trip unit after preparing the equipment:

The Three Test Functions

Tests are carried out with the aid of the three test buttons. The associated LEDs provide confirmation.

1 Electrical push to trip test button with pictogram and red confirmation LED

2 Inhibit ground fault protection button with pictogram and yellow confirmation LED

3 Inhibit thermal memory button with pictogram and yellow confirmation LED

Tripping Test Using the Electrical push to trip Button

The electrical push to trip button causes an electronic trip in the circuit breaker. This test is used to check 

the electronic and mechanical circuit breaker controls.

Carry out the test after preparing the equipment:

Step Action

Inspection

 1 Check that the green Ready LED on the Micrologic trip unit is blinking.

This means that all the Micrologic trip unit functions are in a satisfactory operational state (internal self-

test).

Checking the setting values on the display unit (for Micrologic 5 and 6).

 2 Use the navigation buttons to display the Reading protection parameters mode (see Micrologic 5 and 6 
trip units - User manual).

 3 Scroll down and check the values of the different settings (Micrologic 5 trip unit):

 Ir (A) 

 IN (A) (if present) long time

 tr (s)

 Isd (A) 

 IN (A) (if present) short time

 tsd (ms) with/without I2t

 Ii (A)

The settings can be modified.

Step Action

 1 Switch the circuit breaker to the  I (ON) position.

Tripping the circuit breaker

 2 Press the electrical push to trip button.

 3 The red confirmation LED on the maintenance module lights up and goes off immediately.

The circuit breaker on test trips:

 The control mechanism moves to the tripped position:  (with toggle switch), Trip or Tripped 

(rotary handle), OFF (motor mechanism)

 The green Ready LED on the Micrologic trip unit continues blinking

The screen on the Micrologic 5 and 6 stays unchanged

Resetting the circuit breaker

 4 Reset the control mechanism.

The circuit breaker is ready.
116 LV434101 04/2012

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 938 of 3354



Micrologic Maintenance Interface

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Inhibit Ground Fault Protection Function (Maintenance Level IV)

The Inhibit ground fault protection button temporarily cancels this protection (Micrologic 6) and the 

thermal memory: it is then possible to inject the test current on each phase separately and calculate the 

true time delay tr.

Carry out the test after preparing the equipment:

Inhibiting the ground fault protection also causes the ZSI function to be forced (if this option is present on 

the trip unit). This forcing prevents the time delay for short time protection tsd from being taken out of 

commission during the tests.

Inhibit Thermal Memory Function (Maintenance Level IV)

The Inhibit thermal memory button temporarily cancels the thermal memory. This inhibition is necessary 

in order to obtain a true measurement of the long time protection time delay tr during tripping tests by 

primary current injection. This operation, which is maintenance level IV, is reserved for a specialist 

maintenance service (see Maintaining the Compact NSX During Operation, page 131 ).

Carry out the test after preparing the equipment:

Inhibiting the thermal memory also causes the ZSI function to be forced (if this option is present on the 

trip unit). This forcing prevents the time delay for short time protection tsd and time delay for ground fault 

protection tg (Micrologic 6) from being taken out of commission during the tests.

Step Action

 1 Switch the circuit breaker to the I (ON) position.

Inhibiting ground fault protection

 2 Press the button for inhibiting the ground fault protection.

 3 The yellow confirmation LEDs for ground fault protection and thermal memory inhibition show a steady 

light.

Ground fault protection and the thermal memory on the trip unit are inhibited for 15 min.

Canceling ground fault protection inhibition (before 15 mins)

 4 Press the button for inhibiting the ground fault protection again.

 5 The yellow confirmation LEDs for ground fault protection and thermal memory inhibition go out.

Ground fault protection and the thermal memory on the trip unit are reactivated.

Step Action

 1 Switch the circuit breaker to the I (ON) position.

Inhibiting the thermal memory

 2 Press the button for inhibiting the thermal memory.

 3 The yellow confirmation LED shows a steady light.

The thermal memory on the trip unit is inhibited for 15 mins.

Canceling thermal memory inhibition (before 15 mins) 

 4 Press the button for inhibiting the thermal memory again.

 5 The yellow confirmation LED goes out.

The thermal memory on the trip unit is reactivated.
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Maintenance Module Connected to a PC

Description and Connection 

The maintenance module connected to a PC can be used to carry out the complete range of checks, tests 

and settings on the Micrologic trip unit.

There are two possible ways to connect the PC to the maintenance module:

 Using the USB port

 Using the Bluetooth option

Connection via the USB port

1 USB standard connection cord from the maintenance module to the PC

2 Maintenance module power supply unit

3 Micrologic cord for connecting the maintenance module to the test port on the trip unit

NOTE: If the USB port does not supply enough power to energize the Micrologic trip unit and the 

maintenance module, the three test LEDs  on the maintenance module start to blink. The 

maintenance module must then be energized by the power supply module supplied with the maintenance 

kit.

Connection via Bluetooth

1 RJ45 cord for Bluetooth transmitter-receiver, on PC

2 PS/2/RJ45 cord for Bluetooth transmitter-receiver, on the maintenance module

3 Micrologic cord for connecting the maintenance module to the test port on the trip unit

4 Maintenance module power supply unit 

NOTE: Use the power supply unit supplied with the kit.

NOTE: Connect the Bluetooth option firmly to the maintenance module with the PS/2 connector (do not 

use the RJ45 connection used in the ULP connection method by forcing the mechanical cap).

Hardware and Software

The following hardware and software are required for operational use:

 Hardware: 

 The maintenance kit provides all the necessary connections (the Bluetooth wireless method is 

optional and has to be ordered separately).

 The test PC is standard with a minimum Windows XP configuration and a USB1 port.

 Software:

Two software options are offered:

 RSU protection and alarm parameter-setting software. This free software can be downloaded from 

www.schneider-electric.com. 

 LTU settings test software (fault simulation, pick-up and time delay measurement, etc.)

NOTE: Access for the purpose of modifying the Micrologic trip unit settings via communication is 

protected by user passwords. The factory-set administrator password is ‘0000’. To check whether to use 

a password, contact the authorized maintenance administrators.

3

2

1

Micrologic

Bluetooth

4
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Maintenance Module Connected to a PC With RSU Software

At a Glance

The RSU (Remote Setting Utility) software is a Micrologic utility designed to help the operator:

 To check and/or configure: 

 Protection parameters 

 Measurement parameters

 Alarm parameters

 Assignment of the SDx module outputs

 BSCM module parameters

 Communication interface module parameters

 To modify passwords

 To save these configurations

 To edit configurations

 To display trip curves

Description

The protection, measurement, alarm and communication functions of the Micrologic trip unit can be 

programmed or checked.

1 Micrologic selection window

2 Accessible function tabs

The table below summarizes the functions handled by the RSU software

For more details about the Services, Alarms and Outputs tabs, see the Micrologic 5 and 6 trip units - 
User manual.

Tab Functions 

Configuring the measurement functions (Micrologic E)

Setting protection parameters

Configuring 10 user alarms and pre-alarms

Assignment of the two SDx outputs

Configuring four password levels

BSCM module option

 Counters for OF operations and actions on SD and SDE faults 

 Alarm threshold associated with OF counters

 Communicating motor mechanism: motor mechanism counters

 communicating motor mechanism: Configuring the reset function

Modbus interface option 

 Reading Modbus addresses

 Configuring communication

 Configuring the dataset

1

2
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Preparing the Equipment

Prepare the equipment before carrying out maintenance:

Inspection and Checking

Check and inspect the trip unit after preparing the equipment:

The settings can be modified: the padlock must be unlocked.

Tests Using the Maintenance Module

When connected to a PC the maintenance module can operate in standalone mode: all three test 

functions are accessible (see Standalone Maintenance Module, page 115).

Saving and Printing 

The different settings and data can be saved and printed.

Step Action

1 Position the maintenance module mechanical cap in the central position.

2 Start up the PC.

3 Set up the connections between the PC and the maintenance module or connect the Bluetooth 

connectors.

4 Click the maintenance module connector into the test port on the Micrologic trip unit.

Step Action

Inspection

 1 Check that the green Ready LED is blinking. 

This means that all the Micrologic functions are in a satisfactory operational state (internal self-test).

Checking the settings

 2 Run the RSU software: 

 An active screen showing the front of the Micrologic variant tested appears under the Basic prot. tab

 Access to settings and navigation between screens are identical to those used for Micrologic (see 

the Micrologic 5 and 6 trip units - User manual).

 3 Scroll down and check the values of the different settings (Micrologic 5 trip unit):

 Ir (A) 

 IN (A) (if present) long time

 tr (s)

 Isd (A) 

 IN (A) (if present) short time

 tsd (ms) with/without I2t

 Ii (A)

The settings can be modified.
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Maintenance Module Connected to a PC With LTU Software

At a Glance

The LTU (Local Test Utility) software is a Micrologic utility designed to help the operator:

 Test the protection time delays 

 Simulate alarms

 Save test results

 Print test reports

 Display trip curves

 Display current values

 Test the non-trip time (check discrimination)

 Test the ZSI function

Description

Trip simulations are used to check the protection time delay values (see LTU Online Help).

Two types of test are offered:

 Under the Automatic TEST tab, the LTU software automatically performs trip tests in sequence.

The test result is immediately shown as a value and by a bar which is:

 Green (trip time within tolerance): Passed 

 Red (trip time outside tolerance): Failed

 Under the Manual TEST tab: The LTU software prompts the user to choose values for the intensity 

and duration of the fault current. This test can be used to check the pick-ups and non-trip times on the 

trip unit. 

Description of the LTU screen under the Identification tab

1 Accessible test tabs

2 Installation, customer and product identification tab

3 Setting values area for Micrologic being tested

The table below summarizes the test functions accessible on the PC:

Tab Functions 

Identification Identification of the installation and the circuit breaker/trip unit

Manual TEST Manual setting of fault current values

Automatic TEST Automatic setting of fault current values

Alarm simulation Alarm simulation for system testing

Miscellaneous push to trip button, ZSI test 

1

2

3
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Preparing the Equipment

Prepare the equipment before carrying out maintenance:

Inspection and Checking

Check and inspect the trip unit after preparing the equipment:

Tests Using the Maintenance Module

When connected to a PC the maintenance module can operate in standalone mode: all three test 

functions are accessible (see Standalone Maintenance Module, page 115).

Test Using the LTU Software

Automatic TEST tab

Step Action

1 Position the maintenance module mechanical cap in the central position.

2 Start up the PC.

3 Set up the connections between the PC and the maintenance module or connect the Bluetooth 

connectors.

4 Click the maintenance module connector into the test port on the Micrologic trip unit.

Step Action

Inspection

 1 Check that the green Ready LED is blinking.

This means that all the Micrologic functions are in a satisfactory operational state (internal self-test).

Checking the settings 

 2 Run the LTU software.

A description of the Micrologic variant tested appears under the Trip unit on test tab.

The setting values appear in the area at the foot of the screen.

Step Action

1 Run the LTU software.

A description of the Micrologic variant tested appears under the Trip unit on test tab.

The setting values appear in the area at the foot of the screen.

2 Select the Automatic TEST tab.

3 Click on Run automatic tests.

Fault current simulation is performed on all the protection types in succession: long time, short time, 

instantaneous and ground fault protection, as applicable.

4 The results are displayed in the table of values:
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Test Using the LTU Software

Manual TEST tab

Saving and Printing

Settings and data can be saved and printed. The software also provides an option to examine a trace of 

the trip curve calculated by the trip unit being tested.

 1 Printing data

 2 Trip curves

The data is saved automatically by the software.

Step Action

1 Run the LTU software.

A description of the Micrologic variant tested appears under the Trip unit on test tab.

The setting values appear at the foot of the screen.

2 Select the Manual TEST tab.

3 Indicate the three fault current values (in A) in the three Phase injection areas.

Indicate the duration (in ms) of the fault current in the Injection duration area.

4 Click on Run manual test.

The simulation shows the type of trip (e.g. long time) or NON trip.

5 The results are displayed in the table of values:

1
2
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Operating the Compact NSX
Aim

This chapter sets out the recommendations concerning the startup phase, operating conditions and 

maintenance of Compact NSX circuit breakers. Observing these recommendations will ensure a useful 

service life for the equipment and the installation. 

What Is in This Chapter?

This chapter contains the following topics:

Topic Page

Startup 126

Environmental Conditions 129

Maintaining the Compact NSX During Operation 131

What to do in the Event of a Trip 133
125
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Startup

List of Checks and Inspections

When starting up new equipment, or following lengthy downtime, a general check takes just a few 

minutes. Such a check will remove all risk of a malfunction due to error or oversight.

NOTE: The switchboard must be powered down before carrying out any checks and tests.

The table below indicates the checks and inspections to be performed according to the event:

A: Insulation and Dielectric Strength Tests.

Insulation and dielectric strength tests are carried out before the switchboard is delivered. These tests 

are subject to the currently applicable standards. 

Dielectric strength tests impose great stress on the equipment and may even destroy it if they are not 

rigorously performed, and in particular: 

 The value used for the test voltage reduces according to the number of consecutive tests on the same 

piece of equipment

 It may be necessary to disconnect electronic equipment

NOTE: Micrologic trip units do not need to be disconnected, even if equipped with voltage measurement 

(ENVT option).

A B C D E F

Prior to startup

Periodically during operation, see Regular Preventive Maintenance, 
page 131.

After carrying out work on the switchboard

Periodically during lengthy downtime

Following lengthy downtime

Following lengthy downtime and modification to the switchboard

A Insulation and dielectric strength tests

B Inspection of the switchboard

C Compliance with the diagram

D Inspection of mechanical equipment

E Mechanical operation

F Check of electronic trip units and Vigi modules

CAUTION
RISK OF EQUIPMENT DAMAGE

Only a trained specialist is authorized to carry out insulation and dielectric strength tests.

Failure to follow these instructions can result in injury or equipment damage.
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A: Insulation and Dielectric Strength Tests on Vigi Modules

Vigi modules are electronic devices which do need to be disconnected before dielectric tests.

Disconnecting Vigi modules (diagram 1):

A Vigi module is disconnected automatically by removing the protective cover for the connections on the 

front. 

Reconnecting Vigi modules (diagram 2):

Following dielectric tests, it is essential to put the protective cover for the connections back in place.

If the cover is not put back in place:

 There is a risk of direct contact with connections

 Protection of people against electrical risks due to a ground fault is no longer guaranteed downstream

B: Inspection of the Switchboard

Check that the circuit breakers are installed: 

 In a clean environment where no waste has been left behind from assembling the equipment (wiring, 

tools, shavings, metallic particles, etc.)

 In a properly ventilated switchboard (unobstructed ventilation grilles)

C: Compliance with the Diagram

Check that the circuit breakers comply with the installation diagram (see Identification of Compact NSX 
Circuit Breakers, page 12): 

 Identification of the feeds on the front of the circuit breakers

 Rating and breaking capacity (indications on the rating plate)

 Identification of the trip units (type, rating)

 Presence of additional functions (Vigi earth leakage protection module, motor mechanism, rotary 

handle, control or indication auxiliaries, locking, sealing)

 Protection settings (overload, short-circuit, earth leakage):

 Thermal-magnetic and Micrologic 2 electronic trip unit: visually check the position of the switches

 Micrologic 5 and 6 electronic trip units: visually check the main settings and use the maintenance 

interface to check in detail

NOTE: In the case of Compact NSX circuit breakers fitted with a Vigi module, check for the presence of 

the intermediate terminal shield, without which the earth leakage protection will not work (see below).

CAUTION
RISK OF EQUIPMENT DAMAGE

Disconnect the protective cover on the front of the Vigi module.

Failure to follow these instructions can result in injury or equipment damage.

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

 Apply appropriate personal protective equipment (PPE) and follow safe electrical work practices.

 This equipment must be installed and serviced by qualified electrical personnel.

 Disconnect all power sources before performing maintenance inspections.

Assume that all circuits are live until they are completely de-energized, tested, grounded and tagged. 

Consider all sources of power, including the possibility of backfeeding and control power.

 Always use a properly rated voltage sensing device to confirm power is off.

 Replace all devices, doors and covers before turning on power to this equipment.

Failure to follow these instructions will result in death or serious injury.
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D: Inspection of Mechanical Equipment

Check the mounting and mechanical strength:

 Of circuit breakers in the switchboard and of power connections

 Of auxiliaries and accessories on the circuit breakers:

 Rotary handles or motor mechanisms

 Installation accessories (terminal shields, escutcheons, etc.)

 Auxiliary circuit connections

E: Mechanical Operation

Check the circuit breaker mechanical operation (see Description of the Compact NSX Circuit Breaker, 
page 9):

 Opening

 Closing

 Tripping with the push to trip button

 Resetting

F: Operation of Electronic Trip Units and Vigi Modules

Check that the following are working correctly:

 Micrologic electronic trip units, with the aid of special testing tools:

 External battery

 Configuration and maintenance module

 Vigi modules, by operating test button T on the front (this test checks the whole measurement system 

and guarantees tripping on earth leakage fault)

 Communication via the bus (see ULP system - User manual)
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Environmental Conditions

Ambient Temperature

The ambient temperature refers to the temperature of the air immediately surrounding the Compact NSX 

circuit breaker. 

Operating temperature:

 —25°C to +70°C: Normal operating temperature

 —35°C to —25°C: Commissioning possible

Storage temperature:

 —50°C to +85°C: Without Micrologic trip unit

 —40°C to +85°C: With liquid crystal Micrologic trip unit

Extreme Atmospheric Conditions

Compact NSX circuit breakers are designed to operate in industrial atmospheres as defined in standard 

IEC 60947-2 for the highest level of pollution (level 3).

They are also tested for extreme storage conditions according to the following standards:

To get the very best use from the circuit breakers, it is advisable to install them in properly ventilated 

switchboards where excessive dust is not a problem.

Vibration

Compact NSX circuit breakers are protected against mechanical or electromagnetic vibration.

Conformity tests are carried out in accordance with standard IEC 60068-2-6 at the levels of severity 

required by the merchant shipping regulatory bodies (IACS, Veritas, Lloyds), namely: 

 2 Hz to 13.2 Hz with an amplitude of +/- 1 mm 

 13.2 Hz to 100 Hz at a constant acceleration of 0.7 g

Standard Title

IEC 60068-2-2 Dry heat, severity level +85°C

IEC 60068-2-1 Dry cold, severity level —55°C

IEC 60068-2-30 Damp heat, cyclic (temperature +55°C, relative humidity 95%)

IEC 60068-2-52 Salt-mist test
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Electromagnetic Disturbances

Compact NSX circuit breakers are designed to be immune to electromagnetic disturbance.

They comply with the requirements of the electromagnetic compatibility (EMC) standard.

Compliance with EMC standards is validated by tests for immunity to: 

 Overvoltages produced by the operation of electromagnetic switchgear

 Overvoltages produced by atmospheric disturbance passing through the electrical network (for 

example, lightning) 

 The use of apparatus emitting radio waves (radio transmitters, walkie-talkies, radar, etc.)

 Electrostatic discharges produced by the operators themselves

Conformity with EMC standards as described above ensures:

 The Compact NSX circuit breaker will operate correctly in a disturbed environment

 without nuisance tripping

 in accordance with the trip time

 There will be no disturbance to any type of industrial or commercial environment 

Altitude

Compact NSX circuit breakers are designed to operate within specification at altitudes of up to 2,000 m.

Above 2,000 m modifying the characteristics of the surrounding air (dielectric strength, cooling capacity) 

causes derating as follows: 

Standard Title

IEC 60947-2 annexes F and J Overcurrent protection tests

IEC 60947-2 annexes B and J Specific tests for earth leakage protection

Altitude (m) < 2,000 3,000 4,000 5,000

Maximum operating voltage (V) 690 590 520 460

Rated thermal current (A) at 40°C In 0.96 x In 0.93 x In 0.9 x In
130 LV434101 04/2012

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 952 of 3354



Operating the Compact NSX

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Maintaining the Compact NSX During Operation

At a Glance

The electrical switchboard and all its equipment continue to age whether they operate or not. This aging 

process is due mainly to environmental influences and operating conditions.

To ensure that your Compact NSX circuit breaker retains the operating and safety characteristics 

specified in the catalog for the whole of its service life, it is recommended that: 

 The device is installed in optimum environmental and operating conditions (described in the table 

below).

 Routine inspections and regular maintenance are carried out by qualified personnel. 

Environmental and Operating Conditions

The environmental conditions previously described (see Environmental Conditions, page 129) refer to 

harsh operating environments.

The table below describes the optimum environmental and operating conditions: 

The maintenance programs described below apply to these environmental and operating conditions. 

Outside these limits circuit breakers are subject to accelerated aging which can quickly lead to 

malfunctions.

Regular Preventive Maintenance

Maintenance (servicing and inspection) recommendations for each product are made by the technical 

departments concerned. These operations are intended to maintain the equipment or subassemblies in 

a satisfactory operational state for their useful service life.

There are three recommended maintenance levels.

The table below indicates maintenance operations and their intervals according to the level:

Provided all the environmental conditions are more favorable, maintenance intervals can be longer (for 

example, Level III maintenance can be carried out every 3 years).

If just one of the conditions is more severe, maintenance must be carried out more frequently (for advice 

contact Schneider Electric Services).

Functions linked specifically to safety require particular intervals.

NOTE: It is advisable to test operation of the remote electrical stop commands and the earth leakage 

protection (Vigi module) at regular intervals (every 6 months). 

Environmental and operating 

factor

Comments

Temperature Average annual temperature outside the switchboard: < 25°C.

Loading Loading remains < 80% of In 24 hours a day.

Harmonics The harmonic current per phase is < 30% of In.

Humidity The relative humidity is < 70%.

Corrosive atmosphere (SO2, 

NH3, H2S, Cl2, NO2)

The circuit breaker is installed in environmental category 3C1 or 3C2 (IEC 60721-

3-3).

Saline environment The circuit breaker is installed in an environment free of salt mist.

Dust The dust level is low: the circuit breaker is protected within a switchboard fitted with 

filters or IP54 ventilated

Vibration Continuous vibration is < 0.2 g.

Level Maintenance interval Maintenance operations

Level II 1 year Visual inspection and functional testing, replacement of faulty 

accessories

Level III 2 years As for level II plus servicing operation and subassembly tests

Level IV 5 years As for level III plus diagnostics and repairs (by Schneider Electric 

Services)

The intervals stated are for normal environmental and operating conditions.
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Inspection and Servicing Operations Required

Inspection and servicing chiefly consist of checks and inspections D, E and F as defined for the 

commissioning phase (see Startup, page 126).

For a detailed definition of these operations, contact Schneider Electric Services.

Maintenance Following Short-Circuit Trip

A circuit breaker is tested in severe conditions in accordance with standard IEC 60947-2, to check that it 

can break a short-circuit current at maximum permissible value 3 times.

After a short-circuit fault, it is necessary to: 

 Carefully clean off any traces of black smoke (the particles may be conducting)

 Check the power connections and fine wires

 Operate the circuit breaker several times at no load (at least 5 times)

Cleaning the Circuit Breakers

To avoid dust deposits that can affect the circuit breaker mechanical operation, it is recommended that 

the circuit breakers be cleaned if necessary when maintenance is carried out. 

Inspection definition Level II Level III Level IV

D Visually inspect the circuit breaker general condition: 

escutcheon, trip unit, case, chassis, connections.

Check the mounting and mechanical strength:

 Of circuit breakers in the switchboard and of power 

connections

 Of auxiliaries and accessories on the circuit 

breakers:

 Rotary handles or motor mechanisms

 Installation accessories (terminal shields, 

escutcheons, etc.)

 Auxiliary circuit connections

 Of the chassis (withdrawable circuit breaker)

 Of locks, padlocks and padlock support tabs

Yes As for level II As for level III 

plus 

measurement of 

insulation 

resistance

E Check the circuit breaker mechanical operation:

 Opening, closing and resetting

 Tripping with the push to trip button

 Tripping by MN/MX control auxiliaries

 Opening, closing, resetting by motor mechanism

Yes As for level II plus 

check of the 

closing/opening 

times and voltage 

characteristics 

(releases) 

As for level III

F Check operation of the electronic subassemblies:

 Micrologic electronic trip units with the aid of special 

testing tools:

 pocket battery

 maintenance interface

 RSU and LTU software

 Vigi modules, using the test button T on the front

 communication (see ULP system - User manual)

Yes As for level II plus 

check of the trip 

curves (LTU 

software) 

As for level III 

plus check of 

the trip 

characteristics 

by primary 

injection 

Non-metallic parts Always use a dry cloth. Do not use cleaning products.

Metallic parts Preferably use a dry cloth. If a cleaning product must be used, avoid applying and/or 

splashing the product onto non-metallic parts.
132 LV434101 04/2012

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 954 of 3354



Operating the Compact NSX

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
What to do in the Event of a Trip

Identify the Cause of the Trip

Local and remote indication provides information on the probable cause of a trip. In particular, the 

indications specific to the Micrologic 5 or 6 trip unit provide a high level of certainty about the cause of the 

fault (see Micrologic 5 and 6 trip units - User manual).

There are several types of cause:

 Faults on the installation

 Faults due to a malfunction

 Intentional tripping

Trip Following a Fault on the Installation

The control mechanism is positioned on , Trip or Tripped.

Indication Probable cause

TM-D Micrologic 2 Micrologic 5 and 6

SD SD SD

Information on the display

Tripped manually by:

 push to trip test

 Manually opening the motor mechanism

 Disconnecting the circuit breaker

 MN or MX releases

SD, SDE SD, SDE, 

SDT

SD, SDE, SDT 

Information on the display

 TM-D: Tripped on electrical fault, cause unknown

 Micrologic 2: Tripped by long time protection

 Micrologic 5 and 6: Tripped by long time protection 

on phase 1 at 930 A

SD, SDE SD, SDE 

Information on the display

 TM-D: Tripped on electrical fault, cause unknown

 Micrologic 2: Tripped by short time or instantaneous 

protection

 Micrologic 5 and 6: Tripped by instantaneous 

protection on short-circuit on phase 2 at 18 kA

SD, SDE, 

SDV

Button R on 

Vigi module 

in the out 

position

SD, SDE, 

SDV

Button R on 

Vigi module in 

the out 

position

Micrologic 5 

SD, SDE, SDV

Button R on Vigi module in 

the out position

Information on the display

 TM-D: Tripped by earth leakage protection

 Micrologic 2: Tripped by earth leakage protection

 Micrologic 5 and 6: Tripped by earth leakage 

protection (no other faults reported)

- - Micrologic 6 

SD, SDE, SDG

Information on the display

 Micrologic 6: Tripped by ground fault protection
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Maintenance of the Equipment Following Trip on Fault

The fact that the protection has tripped does not remedy the cause of the fault on the downstream 

equipment. 

The feed must be isolated before inspecting the electrical equipment downstream of the protection.

Depending on the type of fault, maintenance inspections must be carried out on all or part of the 

equipment where the fault occurred (see Startup, page 126): 

 Minor faults: 

 Tripped by long time protection

 Tripped by earth leakage protection

Following repairs, checks D, E and F must be carried out.

 Serious or destructive faults: 

 Tripped due to unknown electrical fault

 Tripped by short time protection

 Tripped by ground fault protection

Following repairs, checks A, B, D, E and F must be carried out. The circuit breaker that tripped must 

be specifically checked (see Maintaining the Compact NSX During Operation, page 131) before being 

returned to service.

NOTE: Checks, tests and inspections must be carried out by qualified personnel.

If restarting is a high priority (for example, a safety installation), the defective part of the installation must 

be isolated and logged in order to carry out this maintenance.

CAUTION
RISK OF CLOSING ON ELECTRICAL FAULT

Do not close the circuit breaker again without first inspecting and, if necessary, repairing the 

downstream electrical equipment.

Failure to follow these instructions can result in injury or equipment damage.

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

 Apply appropriate personal protective equipment (PPE) and follow safe electrical work practices.

 This equipment must be installed and serviced by qualified electrical personnel.

 Disconnect all power sources before performing maintenance inspections.

Assume that all circuits are live until they are completely de-energized, tested, grounded and tagged. 

Consider all sources of power, including the possibility of backfeeding and control power.

 Always use a properly rated voltage sensing device to confirm power is off.

 Replace all devices, doors and covers before turning on power to this equipment.

Failure to follow these instructions will result in death or serious injury.
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Malfunction: Repetitive Tripping 

The table below shows the checks and/or repairs that have to be carried out in relation to the probable 

causes of the malfunction indicated, according to the trip unit type: 

Malfunction: Circuit Breaker Fails to Close

The table below shows the checks and/or repairs that have to be carried out in relation to the probable 

causes of the malfunction indicated: 

All trip unit types

Indication Probable cause Checks or repairs

SD Supply voltage to the MN undervoltage 

release is too low or subject to significant 

variations

Check whether the release is powered by a 

disturbed supply (for example, a supply 

powering motors with high power ratings 

may be disturbed). If so, connect the release 

to a clean or stable supply.

Supply voltage to an MX shunt release 

applied unintentionally 

Check that the release connection is correct 

compared to the installation diagram.

SD, SDE Operating temperature too high Check the switchboard ventilation and/or the 

temperature in the room.

SD, SDE, SDV

Button R on Vigi module in 

the out position

Inappropriate earth leakage protection 

(Vigi module) setting

Check the value of the natural leakage 

current.

Depending on the results:

 Isolate the equipment with excessive 

natural leakage current

 Or raise the earth leakage (Vigi module) 

protection setting, observing the safety 

rules.

Transient ground fault on the equipment Check whether the fault coincides with 

commissioning an item of equipment

Depending on the results:

 Repair the faulty equipment

 Isolate the equipment with excessive 

natural leakage current

 Or raise the earth leakage (Vigi module) 

protection setting, observing the safety 

rules.

Micrologic 5 and 6 

Indication Probable cause Checks or repairs

SD, SDE

TriP screen then StoP

Operating temperature too high Check the switchboard ventilation and/or the 

temperature in the room.

All trip unit types

Indication Probable cause Checks or repairs

Manually-operated circuit breaker

SD MX shunt release energized

MN undervoltage release not energized

Check that the release connection is 

correct compared to the installation 

diagram.

OF Circuit breaker interlocked Check the installation and interlock 

diagram (mechanical or electrical) for 

both circuit breakers

Circuit breaker with motor mechanism

OF Close instruction not operational Check the Auto position of the selector 

on the front of the circuit breaker.

Also check:

 The power supply to the motor 

mechanism, the motor voltage

 The voltage at the motor terminals on 

the motor mechanism

 The close command path
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Malfunction: Micrologic 5 and 6 Fault Screens

The table below shows the checks and/or repairs that have to be carried out according to the Micrologic 

5 and 6 fault screens (for more details, see the Micrologic 5 and 6 trip units - User manual) : 

Indication Probable cause Checks or repairs

TriP screen then StoP Serious fault on the Micrologic trip unit: 

the trip unit can no longer provide 

protection

Change the trip unit urgently.

The circuit breaker cannot be reset.

Err screen Fault on the Micrologic trip unit Change the trip unit on the next maintenance 

visit.

The trip unit can still provide protection.

OUT screen Acknowledgment of a latching alarm 

has not been reset on the SDx module

Check the cause of the alarm and use the 

OK button to carry out the reset.
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Connection Diagrams
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Connection Diagrams
Aim

This chapter reproduces the connection diagrams from part D of the Compact NSX catalog.

What Is in This Chapter?

This chapter contains the following topics:

Topic Page

Fixed Devices 140

Withdrawable Devices 142

Motor Mechanism 144

SDx Module With Micrologic 2, 5 and 6 Trip Unit 146

SDTAM Module With Micrologic 2 M and 6 E-M Trip Unit 147

Modbus Module 148
139
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Fixed Devices

 

Micrologic A or E
A/E Communication

H(WH), L(BL): data
- (BK), + (RD): 24 V DC power supply

A/E ZSI (Zone Selective Interlocking)
Z1: ZSI OUT SOURCE
Z2: ZSI OUT
Z3: ZSI IN SOURCE
Z4: ZSI IN ST (short time)
Z5: ZSI IN GF (ground fault)

Note: Z3, Z4, Z5 for NSX400/630 only.

A/E ENCT: external neutral current transformer:
- shielded cable with 1 twisted pair (T1, T2)
- shielding earthed at one end only (CT end).  
Connection L = 30 cm max.
- maximum length of 10 metres
- cable size 0.4 to 1.5 mm2

- recommended cable: Belden 8441 or equivalent.
E ENVT: external neutral voltage tap for connection to the 

neutral via a 3P circuit breaker.

Remote operation
MN:
or

undervoltage release

MX: shunt release

Motor mechanism (MT)
A4: opening order
A2: closing order
B4, A1: power supply to motor mechanism
L1: manual position (manu)
B2: SDE interlocking (mandatory for correct operation)

BPO: opening pushbutton
BPF: closing pushbutton

Communicating motor mechanism (MTc)
B4, A1: motor mechanism power supply
BSCM: breaker status and control module

Power Micrologic Remote operation

+
-

L
H

Motor mechanism (MT)

Communicating motor
mechanism (MTc)

BPO BPF

2
D

2
C

4
A

2
A 4
B

MN MX

1
D

1
C

1
A

2
B

SDE

SDE

8482

81

L1

a (-)
manu

a (+) a (+)

a (-)

ou
0 I

auto
manu

Z2Z1

Upstream CB

Z1 Z2 Z3 Z4 Z5

Z3 Z4 Z5

Downstream CB

Z1 Z2 Z3 Z4 Z5

T1

T2

N L1 L2 L3

Q
I

U

+
-

L
H

NSX cord3P or 4P

3P + N
N L1 L2 L3

ENVT

Q

T1

T2

H2

H1

I U

ENCT

Z2Z1
Z3 Z4 Z5

T1

T2
4

B
1

A

a (220/240 V)

a

0 Iauto
manu

NSX cord

BSCM

D
B

11
57

07
.e

ps
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Indication contacts
OF2 / OF1: device ON/OFF indication contacts
OF4 / OF3: device ON/OFF indication contacts (NSX400/630)
SDE: fault-trip indication contact (short-circuit, overload, ground fault, earth 

leakage)
SD: trip-indication contact
CAF2/CAF1: early-make contact (rotary handle only)
CAO1: early-break contact (rotary handle only)
SDV: earth leakage fault trip indication contact (add-on Vigi module)

The diagram is shown with circuits de-
energised, all devices open, connected and 
charged and relays in normal position.

Terminals shown in red O must be connected by the customer.

Indication contacts

41

OF4

42 44

OF3

31

32 34

21

OF2

Open

22 24

OF1

11

Closed Closed

12 14

81

SDE

Fault
82 84

91

SD

Fault

92 94

12
1

CAF2
13

1
CAF1

R
D W
H

13
4 

12
4

10
1

CAO1

Open

Y
E

V
T

10
2

10
4

71

SDV

Fault

72 74

R
D

W
H

G
Y

D
B

11
57

08
.e

ps

Colour code for auxiliary wiring
RD: red VT: violet
WH: white GY: grey
YE: yellow OR: orange
BK: black BL: blue
GN: green
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Withdrawable Devices

 

Power Micrologic Remote operation

+
-

L
H

BPO BPF

2
D

2
C

2
D

2
C

4
A

2
A

D
R

L
B

H
WO

R

O
RL

B

4
B

4
A

2
A

4
B

MN MX

1
D

1
C

1
C/1

D

1
A

K
BG
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W

1
A

2
B

SDE

SDE

84

84

82

81

L1
L1

a (-) manu

a (+)
a (+)

a (-)

or
0 I

auto
manu

Z2Z1

Z2Z1
Z3 Z4 Z5

Z3 Z4 Z5

B
K

G
N

V
T

Y
E

R
D

T1

T2

N L1 L2 L3

ENVT

Q

T1

T2

H2

H1

I U

ENCT

3P + N

4
B

4
B

G
N

1
A

O
R

4
A

a

0 I
auto

manu

a (220/240 V)

Z2Z1

22
/3

2

24
/3

4

Upstream CB

Z1 Z2 Z3 Z4 Z5

Z3 Z4 Z5

41 42 44

B
K

G
N

V
T

Y
E

R
D

Downstream

Z1 Z2 Z3 Z4 Z5

T1

T2

N L1 L2 L3

Q
I

U

+
-

L
H

B4
A1
84

A2

NSX cord
3P or 4P

RD
BK
BL
WH

Motor mechanism (MT)

Communicating motor
mechanism (MTc)

NSX cord

BSCM

D
B

40
22

77
.e

ps

The diagram is shown with circuits de-
energised, all devices open, connected and 
charged and relays in normal position.
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Indication contacts Carriage switches

41

OF4
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R
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Y
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1
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D
B
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.e
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Terminals shown in red v / O  must be connected by the customer.

Colour code for auxiliary wiring
RD: red VT: violet
WH: white GY: grey
YE: yellow OR: orange
BK: black BL: blue
GN: green

Micrologic A or E
A/E Communication

H(WH), L(BL): data
- (BK), + (RD): 24 V DC power supply

A/E ZSI (Zone Selective Interlocking)
Z1: ZSI OUT SOURCE
Z2: ZSI OUT
Z3: ZSI IN SOURCE
Z4: ZSI IN ST (short time)
Z5: ZSI IN GF (ground fault)
Note: Z3, Z4, Z5 for NSX400/630 only.

A/E ENCT: external neutral current transformer:
- shielded cable with 1 twisted pair (T1, T2)
- shielding earthed at one end only (CT end).  
Connection L = 30 cm max.
- maximum length of 10 metres
- cable size 0.4 to 1.5 mm2

- recommended cable: Belden 8441 or equivalent.
E ENVT: external neutral voltage tap for connection to the 

neutral via a 3P circuit breaker.

Remote operation
MN:
or

undervoltage release

MX: shunt release

Motor mechanism (MT)
A4: opening order
A2: closing order
B4, A1: motor mechanism power supply
L1: manual position (manu)
B2: SDE interlocking (mandatory for automatic or remote 

recharging)
BPO: opening pushbutton
BPF: closing pushbutton

Communicating motor mechanism (MTc)
B4, A1: motor mechanism power supply
BSCM: breaker status and control module

Indication contacts
OF2 / OF1: device ON/OFF indication contacts
OF4 / OF3: device ON/OFF indication contacts (NSX400/630)
SDE: fault-trip indication contact

(short-circuit, overload, ground fault, earth leakage)
SD: trip-indication contact
CAF2/CAF1: early-make contact

(rotary handle only)
CAO1: early-break contact

(rotary handle only)
SDV: earth leakage fault trip indication contact (add-on Vigi 

module)
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The diagram is shown with circuits de-
energised, all devices open, connected and 
charged and relays in normal position.

Motor mechanism (MT) with automatic reset

Q

BPO BPF

4
A

2
A 4
B

1
A

2
B

SDE

SDE

8482

81

L1

manu

a (+)

a (-)

0 I
auto

manu

D
B

11
46

66
.e

ps

Motor mechanism (MT) with remote reset

BPO BPF Reset

4
A

2
A 4
B

1
A

2
B

8482

81

L1

manu

a (+)

a (-)

0 I
auto

manu

Q

SDE

SDED
B

11
46

67
.e

ps

Motor mechanism (MT) with manual reset

Q

BPO BPF

4
A

2
A 4
B

1
A

2
B

8482

81

L1

manu

a (+)

a (-)

0 I
auto

manu

SDE

SDED
B

11
46

68
.e

ps

Symbols
Q: circuit breaker
A4 : opening order
A2: closing order
B4, A1: motor mechanism power supply
L1: manual position (manu)
B2: SDE interlocking (mandatory for correct 

operation)
BPO: opening pushbutton
BPF: closing pushbutton
SDE: fault-trip indication contact (short-circuit, 

overload, ground fault, earth leakage)

After tripping initiated by the "Push to trip" button or by 
the undervoltage (MN) release or the shunt (MX) 
release, device reset can be automatic, remote or 
manual.

Following tripping due to an electrical fault (with an 
SDE contact), reset must be carried out manually.
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Communicating motor mechanism (MTc)

+
-

L
H

Q

4
B

1
A

a (220/240 V)

a

0 Iauto
manu

NSX cord

BSCM

D
B

11
46

69
.e

ps

Schematic representation of the communicating motor mechanism (MT).

Single-line diagram of communicating motor mechanism
Opening, closing and reset orders are transmitted via the communication network.
The "Enable automatic reset" and "Enable reset even if SDE" parameters must be 
set using the RSU software via the screen by clicking the blue text.

"Auto/manu" is a switch on the front of the motor mechanism.

RSU screen for the communicating motor mechanism (MTc)

Open motor

Open
command

220
VAC

OF OF

SD

Close
command

Reset
command

Enable
automatic
reset

Enable
reset
even if
SDESDE

SD
B4

A1

Close motor Reset motor

Auto

Manu

D
B

11
46

70
.e

ps

Symbols
Q: circuit breaker
B4, A1: motor mechanism power supply
BSCM: breaker status and control module

Terminals shown in red O must be connected by the customer.

D
B

11
54

36
.e

ps

RSU utility setup screen for the communicating  
motor mechanism.
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Connection

a (+) 24 à 415 V

a (-)

SD1

SD4SD2SD3

STD
or output 1

PAL Ir
or SDG
or output 2

SDx

Q

D
B

11
57

11
.e

ps

Symbols
SD1, SD3: SDx-module power supply
SD2: output 1 (80 mA max.)
SD4: output 2 (80 mA max.)

SD2 SD4
Micrologic 2 SDT -
Micrologic 5 SDT or output 1 PAL Ir or output 2
Micrologic 6 SDT or output 1 SDG or output 2

Terminals shown in red O must be connected by the customer.

Operation

Circuit breaker
trip order

Circuit breaker
reset

PAL Ir
SDG 

SDT

Q

> 90 % Ir
I

> 105 % Ir
tr at 6 Ir

D
B

11
57

12
.e

ps

I: charge current
PAL Ir: thermal overload pre-alarm
SDG: ground-fault signal 
SDT: thermal-fault signal 
Q: circuit breaker

The diagram is shown with circuits de-
energised, all devices open, connected and 
charged and relays in normal position.
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The diagram is shown with circuits de-
energised, all devices open, connected and 
charged and relays in normal position.

Connection

a (+) 24 to 415 V

a (-)

SD1

SD4SD2SD3

SDTManual
reset KA1

KA1

KM1

KM1

Closing
order

Opening
order

SDTAM

Auto reset (minutes)

Q

KM1

OFF
1 14

15

2 12
4 10

6 8

D
B

11
57

13
.e

ps

Symbols
SD1, SD3: SDTAM-module power supply
SD2: thermal-fault signal output

(80 mA max.)
SD4: contactor-control output

(80 mA max.)

SD2 SD4
Micrologic 2-M SDT KA1
Micrologic 6 E-M SDT KA1

Terminals shown in red O must be connected by the customer.

I: charge current
SDT: thermal-fault signal 
KA1: auxiliary relay (e.g. RBN or RTBT relay)
KM1: motor contactor
Q: circuit breaker

Operation

Class (tr) at 7.2 Ir

400 ms

400 ms before 
circuit-breaker 
tripping order

Contactor 
closing order

Manual or
automatic reset

SDT

KA1

KM1

Q

I

< 95 % T°

> 95 % T°

%T°

%T°

D
B

11
57

14
.e

ps
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Modbus Module

Detailed connection of the circuit breakers on 
communication  network Modbus.
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2

Main
Range Compact
Product or component
type

Circuit breaker

Device short name Compact NSX630N
Circuit breaker applica-
tion

Motor protection

Poles description 3P
Protected poles de-
scription

3t

Network type AC
Network frequency 50/60 Hz
[In] rated current 630 A ( 40 °C )

500 A ( 65 °C )
[Ui] rated insulation
voltage

800 V AC 50/60 Hz

[Uimp] rated impulse
withstand voltage

8 kV

[Ue] rated operational
voltage

690 V AC 50/60 Hz

Breaking capacity code N
Breaking capacity Icu 42 kA at 440 V AC 50/60 Hz conforming to IEC

60947-2
42 kA at 480 V AC 50/60 Hz conforming to NEMA
AB1
Icu 50 kA at 380/415 V AC 50/60 Hz conforming to
IEC 60947-2
50 kA at 480 V AC 50/60 Hz conforming to UL 508
20 kA at 600 V AC 50/60 Hz conforming to UL 508
Icu 30 kA at 500 V AC 50/60 Hz conforming to IEC
60947-2
20 kA at 600 V AC 50/60 Hz conforming to NEMA
AB1
Icu 10 kA at 660/690 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 85 kA at 220/240 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 22 kA at 525 V AC 50/60 Hz conforming to IEC
60947-2
85 kA at 240 V AC 50/60 Hz conforming to UL 508
85 kA at 240 V AC 50/60 Hz conforming to NEMA
AB1

[Ics] rated service
breaking capacity

Ics 42 kA 440 V AC 50/60 Hz conforming to IEC
60947-2
Ics 30 kA 500 V AC 50/60 Hz conforming to IEC
60947-2
Ics 50 kA 380/415 V AC 50/60 Hz conforming to IEC
60947-2
Ics 10 kA 660/690 V AC 50/60 Hz conforming to IEC
60947-2
Ics 85 kA 220/240 V AC 50/60 Hz conforming to IEC
60947-2
Ics 11 kA 525 V AC 50/60 Hz conforming to IEC
60947-2

Suitability for isolation Yes conforming to IEC 60947-2
Yes conforming to EN 60947-2

Utilisation category Category A
Trip unit name Micrologic 2.3 M
Trip unit technology Electronic
Trip unit protection
functions

LSoI

Trip unit rating 500 A ( 65 °C )
Protection type Instantaneous short-circuit protection

Overload protection (long time)
Short time short-circuit protection

Pollution degree 3 conforming to IEC 60664-1
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Complementary
Control type Toggle
Mounting mode Fixed
Mounting support Backplate
Upside connection Front
Downside connection Front
Mechanical durability 15000 cycles
Electrical durability 8000 cycles 440 V In/2 conforming to IEC 60947-2

4000 cycles 440 V In conforming to IEC 60947-2
2000 cycles 690 V In conforming to IEC 60947-2
6000 cycles 690 V In/2 conforming to IEC 60947-2

Connection pitch 45 mm
Local signalling LED 95 % Ith

LED ready
Motor tripping class 10

20
5

Complementary motor protection Phase unbalance
Long time pick-up adjstment type Ir Adjustable 9 settings
Long time pick-up adjustment range 250...500 A
[Tr] long-time delay adjustment 6.5 s 6 x Ir 5

13.5 s 6 x Ir 10
5 s 7.2 x Ir 5
480 s 1.5 x Ir 20
26 s 6 x Ir 20
240 s 1.5 x Ir 10
20 s 7.2 x Ir 20
120 s 1.5 x Ir 5
10 s 7.2 x Ir 10

Thermal memory 20 minutes before and after tripping
Short-time pick-up adjustment type Isd Adjustable 9 settings
[Isd] short-time pick-up adjustment range 5...13 x Ir
Short-time delay adjustment type Fixed
Instantaneous pick-up adjustment type Ii Fixed
Instantaneous pick-up adjustment range 6500 A
Height 255 mm
Width 140 mm
Depth 110 mm
Product weight 6.2 kg

Environment
Electrical shock protection class Class II
Standards EN 60947-2

IEC 60947-2
NEMA AB1
UL 508

Product certifications CSA
UL

IP degree of protection IP40 conforming to IEC 60529
IK degree of protection IK07 conforming to IEC 62262
Ambient air temperature for operation -35...70 °C
Ambient air temperature for storage -55...85 °C

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0819 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available  Download Product Environmental
Product end of life instructions Available  Download End Of Life Manual
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Product data sheet
Characteristics

LV432893
circuit breaker Compact NSX630N - Micrologic
2.3 - 630 A - 3 poles 3d
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Main
Range Compact
Product or component
type

Circuit breaker

Device short name Compact NSX630N
Circuit breaker applica-
tion

Distribution

Poles description 3P
Protected poles de-
scription

3t

Network type AC
Network frequency 50/60 Hz
[In] rated current 630 A ( 40 °C )
[Ui] rated insulation
voltage

800 V AC 50/60 Hz

[Uimp] rated impulse
withstand voltage

8 kV

[Ue] rated operational
voltage

690 V AC 50/60 Hz

Breaking capacity code N
Breaking capacity Icu 42 kA at 440 V AC 50/60 Hz conforming to IEC

60947-2
42 kA at 480 V AC 50/60 Hz conforming to NEMA
AB1
Icu 50 kA at 380/415 V AC 50/60 Hz conforming to
IEC 60947-2
50 kA at 480 V AC 50/60 Hz conforming to UL 508
20 kA at 600 V AC 50/60 Hz conforming to UL 508
Icu 30 kA at 500 V AC 50/60 Hz conforming to IEC
60947-2
20 kA at 600 V AC 50/60 Hz conforming to NEMA
AB1
Icu 10 kA at 660/690 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 85 kA at 220/240 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 22 kA at 525 V AC 50/60 Hz conforming to IEC
60947-2
85 kA at 240 V AC 50/60 Hz conforming to UL 508
85 kA at 240 V AC 50/60 Hz conforming to NEMA
AB1

[Ics] rated service
breaking capacity

Ics 42 kA 440 V AC 50/60 Hz conforming to IEC
60947-2
Ics 30 kA 500 V AC 50/60 Hz conforming to IEC
60947-2
Ics 50 kA 380/415 V AC 50/60 Hz conforming to IEC
60947-2
Ics 10 kA 660/690 V AC 50/60 Hz conforming to IEC
60947-2
Ics 85 kA 220/240 V AC 50/60 Hz conforming to IEC
60947-2
Ics 11 kA 525 V AC 50/60 Hz conforming to IEC
60947-2

Suitability for isolation Yes conforming to IEC 60947-2
Yes conforming to EN 60947-2

Utilisation category Category A
Trip unit name Micrologic 2.3
Trip unit technology Electronic
Trip unit protection
functions

LSoI

Trip unit rating 630 A ( 40 °C )
Protection type Instantaneous short-circuit protection

Overload protection (long time)
Short time short-circuit protection

Pollution degree 3 conforming to IEC 60664-1
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Complementary
Control type Toggle
Mounting mode Fixed
Mounting support Backplate
Upside connection Front
Downside connection Front
Mechanical durability 15000 cycles
Electrical durability 8000 cycles 440 V In/2 conforming to IEC 60947-2

4000 cycles 440 V In conforming to IEC 60947-2
2000 cycles 690 V In conforming to IEC 60947-2
6000 cycles 690 V In/2 conforming to IEC 60947-2

Connection pitch 45 mm
Local signalling LED 105 % Ir

LED 90 % Ir
LED ready

Long time pick-up adjstment type Ir Adjustable 9 settings
Long time pick-up adjustment range 0.9...1 x Io
Long time delay adjustment type Fixed
[Tr] long-time delay adjustment 16 s 6 x Ir
Thermal memory 20 minutes before and after tripping
Short-time pick-up adjustment type Isd Adjustable 9 settings
[Isd] short-time pick-up adjustment range 1.5...10 x Ir
Short-time delay adjustment type Fixed
Instantaneous pick-up adjustment type Ii Fixed
Instantaneous pick-up adjustment range 6900 A
Height 255 mm
Width 140 mm
Depth 110 mm
Product weight 6.2 kg

Environment
Electrical shock protection class Class II
Standards EN 60947-2

IEC 60947-2
NEMA AB1
UL 508

Product certifications CSA
UL

IP degree of protection IP40 conforming to IEC 60529
IK degree of protection IK07 conforming to IEC 62262
Ambient air temperature for operation -35...70 °C
Ambient air temperature for storage -55...85 °C

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0839 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available  Download Product Environmental
Product end of life instructions Available  Download End Of Life Manual
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Product data sheet
Characteristics

LV432693
circuit breaker Compact NSX400N - Micrologic
2.3 - 400 A - 3 poles 3d
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Main
Range Compact
Product or component
type

Circuit breaker

Device short name Compact NSX400N
Circuit breaker applica-
tion

Distribution

Poles description 3P
Protected poles de-
scription

3t

Network type AC
Network frequency 50/60 Hz
[In] rated current 400 A ( 40 °C )
[Ui] rated insulation
voltage

800 V AC 50/60 Hz

[Uimp] rated impulse
withstand voltage

8 kV

[Ue] rated operational
voltage

690 V AC 50/60 Hz

Breaking capacity code N
Breaking capacity Icu 42 kA at 440 V AC 50/60 Hz conforming to IEC

60947-2
42 kA at 480 V AC 50/60 Hz conforming to NEMA
AB1
Icu 50 kA at 380/415 V AC 50/60 Hz conforming to
IEC 60947-2
50 kA at 480 V AC 50/60 Hz conforming to UL 508
20 kA at 600 V AC 50/60 Hz conforming to UL 508
Icu 30 kA at 500 V AC 50/60 Hz conforming to IEC
60947-2
20 kA at 600 V AC 50/60 Hz conforming to NEMA
AB1
Icu 10 kA at 660/690 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 85 kA at 220/240 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 22 kA at 525 V AC 50/60 Hz conforming to IEC
60947-2
85 kA at 240 V AC 50/60 Hz conforming to UL 508
85 kA at 240 V AC 50/60 Hz conforming to NEMA
AB1

[Ics] rated service
breaking capacity

Ics 42 kA 440 V AC 50/60 Hz conforming to IEC
60947-2
Ics 30 kA 500 V AC 50/60 Hz conforming to IEC
60947-2
Ics 50 kA 380/415 V AC 50/60 Hz conforming to IEC
60947-2
Ics 10 kA 660/690 V AC 50/60 Hz conforming to IEC
60947-2
Ics 85 kA 220/240 V AC 50/60 Hz conforming to IEC
60947-2
Ics 11 kA 525 V AC 50/60 Hz conforming to IEC
60947-2

Suitability for isolation Yes conforming to IEC 60947-2
Yes conforming to EN 60947-2

Utilisation category Category A
Trip unit name Micrologic 2.3
Trip unit technology Electronic
Trip unit protection
functions

LSoI

Trip unit rating 400 A ( 40 °C )
Protection type Instantaneous short-circuit protection

Overload protection (long time)
Short time short-circuit protection

Pollution degree 3 conforming to IEC 60664-1
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Complementary
Control type Toggle
Mounting mode Fixed
Mounting support Backplate
Upside connection Front
Downside connection Front
Mechanical durability 15000 cycles
Electrical durability 6000 cycles 690 V In/2 conforming to IEC 60947-2

6000 cycles 440 V In conforming to IEC 60947-2
3000 cycles 690 V In conforming to IEC 60947-2
12000 cycles 440 V In/2 conforming to IEC 60947-2

Connection pitch 45 mm
Local signalling LED 105 % Ir

LED 90 % Ir
LED ready

Long time pick-up adjstment type Ir Adjustable 9 settings
Long time pick-up adjustment range 0.9...1 x Io
Long time delay adjustment type Fixed
[Tr] long-time delay adjustment 16 s 6 x Ir
Thermal memory 20 minutes before and after tripping
Short-time pick-up adjustment type Isd Adjustable 9 settings
[Isd] short-time pick-up adjustment range 1.5...10 x Ir
Short-time delay adjustment type Fixed
Instantaneous pick-up adjustment type Ii Fixed
Instantaneous pick-up adjustment range 4800 A
Height 255 mm
Width 140 mm
Depth 110 mm
Product weight 6.05 kg

Environment
Electrical shock protection class Class II
Standards EN 60947-2

IEC 60947-2
NEMA AB1
UL 508

Product certifications CSA
UL

IP degree of protection IP40 conforming to IEC 60529
IK degree of protection IK07 conforming to IEC 62262
Ambient air temperature for operation -35...70 °C
Ambient air temperature for storage -55...85 °C

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0819 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available  Download Product Environmental
Product end of life instructions Available  Download End Of Life Manual
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1

Product data sheet
Characteristics

LV432598
extended rotary handle - padlockable - black

Main
Product or component
type

Rotary handle

Accessory / separate
part type

Control accessories

Handle colour Black
Handle front plate
colour

Black

Rotary handle mount-
ing style

Extended

Complementary
Rotary handle padlocking 1 to 3 padlocks

Padlock in OFF position
Rotary handle mounting location Front

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0819 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available  Download Product Environmental
Product end of life instructions Available  Download End Of Life Manual
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1

Product data sheet
Characteristics

LV432591
short terminal shield - 3P - 630 A max

Main
Range Compact

EasyPact
Product or component
type

Short terminal shield

Accessory / separate
part type

Insulation accessories

Poles description 3P
[In] rated current 0...630 A

Complementary
Breaking capacity code B

F
H
L
N
S

Shape Short
Product compatibility PowerPact L-Frame

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0818 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available  Download Product Environmental
Product end of life instructions Need no specific recycling operations
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Product data sheet
Characteristics

LV432492
spreader set - 70 mm pitch - flat connection - 3
poles

Main
Range of product INS320...630

INSJ400
INV320...630
NSX400...630
Easypact CVS400...630

Product or component
type

Spreader

Accessory / separate
part type

Connection accessories

Poles description 3P

Complementary
[In] rated current 0...630 A
Connection pitch 70 mm

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0818 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available  Download Product Environmental
Product end of life instructions Need no specific recycling operations
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Product data sheet
Characteristics

LV431830
circuit breaker Compact NSX250N - TMD - 250
A - 3 poles 3d
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Main
Range Compact
Product or component
type

Circuit breaker

Device short name Compact NSX250N
Circuit breaker applica-
tion

Distribution

Poles description 3P
Protected poles de-
scription

3t

Network type AC
Network frequency 50/60 Hz
[In] rated current 250 A ( 40 °C )
[Ui] rated insulation
voltage

800 V AC 50/60 Hz

[Uimp] rated impulse
withstand voltage

8 kV

[Ue] rated operational
voltage

690 V AC 50/60 Hz

Breaking capacity code N
Breaking capacity 15 kA at 600 V AC 50/60 Hz conforming to UL 508

Icu 90 kA at 220/240 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 50 kA at 440 V AC 50/60 Hz conforming to IEC
60947-2
Icu 50 kA at 380/415 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 36 kA at 500 V AC 50/60 Hz conforming to IEC
60947-2
90 kA at 240 V AC 50/60 Hz conforming to NEMA
AB1
50 kA at 480 V AC 50/60 Hz conforming to UL 508
50 kA at 480 V AC 50/60 Hz conforming to NEMA
AB1
20 kA at 600 V AC 50/60 Hz conforming to NEMA
AB1
Icu 35 kA at 525 V AC 50/60 Hz conforming to IEC
60947-2
Icu 10 kA at 660/690 V AC 50/60 Hz conforming to
IEC 60947-2
85 kA at 240 V AC 50/60 Hz conforming to UL 508

[Ics] rated service
breaking capacity

Ics 90 kA 220/240 V AC 50/60 Hz conforming to IEC
60947-2
Ics 50 kA 440 V AC 50/60 Hz conforming to IEC
60947-2
Ics 50 kA 380/415 V AC 50/60 Hz conforming to IEC
60947-2
Ics 36 kA 500 V AC 50/60 Hz conforming to IEC
60947-2
Ics 35 kA 525 V AC 50/60 Hz conforming to IEC
60947-2
Ics 10 kA 660/690 V AC 50/60 Hz conforming to IEC
60947-2

Suitability for isolation Yes conforming to IEC 60947-2
Yes conforming to EN 60947-2

Utilisation category Category A
Trip unit name TM-D
Trip unit technology Thermal-magnetic
Trip unit protection
functions

LI

Trip unit rating 250 A ( 40 °C )
Protection type Overload protection (thermal)

Short-circuit protection (magnetic)
Pollution degree 3 conforming to IEC 60664-1
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Complementary
Control type Toggle
Mounting mode Fixed
Mounting support Backplate
Upside connection Front
Downside connection Front
Mechanical durability 20000 cycles
Electrical durability 5000 cycles 690 V In conforming to IEC 60947-2

20000 cycles 440 V In/2 conforming to IEC 60947-2
10000 cycles 690 V In/2 conforming to IEC 60947-2
10000 cycles 440 V In conforming to IEC 60947-2

Connection pitch 35 mm
Local signalling Positive contact indication
Long time pick-up adjstment type Ir Adjustable
Long time pick-up adjustment range 0.7...1 x In
Long time delay adjustment type Fixed
[Tr] long-time delay adjustment 15 s 6 x Ir

120...400 s 1.5 x In
Short-time pick-up adjustment type Isd Adjustable
[Isd] short-time pick-up adjustment range 5...10 x In
Short-time delay adjustment type Fixed
Height 161 mm
Width 105 mm
Depth 86 mm
Product weight 2.4 kg

Environment
Electrical shock protection class Class II
Standards EN 60947-2

IEC 60947-2
NEMA AB1
UL 508

Product certifications CSA
UL

IP degree of protection IP40 conforming to IEC 60529
IK degree of protection IK07 conforming to IEC 62262
Ambient air temperature for operation -35...70 °C
Ambient air temperature for storage -55...85 °C

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0819 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available
Product end of life instructions Available  Download End Of Life Manual
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Product data sheet
Characteristics

LV431536
earth-leakage module Vigi MH - 30..10000 mA
- 200..440 V - 4 poles

Main
Range of product NSX100...250

Easypact CVS100...250
Product or component
type

Earth leakage add-on block

Poles description 4P
[In] rated current 250 A
Earth-leakage add-on
module name

MH

Earth-leakage protec-
tion class

Class A

Residual earth-leak-
age sensitity adjustment
type

Adjustable 5 settings

[Δt] residual earth-leak-
age sensitive adjust-
ment

0.03...10 A

Residual earth-leakage
time delay adjustment
type

Adjustable 5 settings

[Δt] residual earth-leak-
age time delay adjust-
ment

0 ms
150 ms
310 ms
60 ms

Complementary
Network type AC
Network frequency 50/60 Hz
[Ue] rated operational voltage 200...440 V AC 50/60 Hz conforming to IEC 60947-2
Earth-leakage protection With
Maximum breaking time < 800 ms

Environment
Electrical shock protection class Class II
Standards IEC 60947-2

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0818 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available  Download Product Environmental
Product end of life instructions Available  Download End Of Life Manual
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Product data sheet
Characteristics

LV430841
circuit breaker Compact NSX160N - TMD - 125
A - 3 poles 3d
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Main
Range Compact
Product or component
type

Circuit breaker

Device short name Compact NSX160N
Circuit breaker applica-
tion

Distribution

Poles description 3P
Protected poles de-
scription

3t

Network type AC
Network frequency 50/60 Hz
[In] rated current 160 A ( 40 °C )
[Ui] rated insulation
voltage

800 V AC 50/60 Hz

[Uimp] rated impulse
withstand voltage

8 kV

[Ue] rated operational
voltage

690 V AC 50/60 Hz

Breaking capacity code N
Breaking capacity Icu 90 kA at 220/240 V AC 50/60 Hz conforming to

IEC 60947-2
Icu 50 kA at 440 V AC 50/60 Hz conforming to IEC
60947-2
Icu 50 kA at 380/415 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 36 kA at 500 V AC 50/60 Hz conforming to IEC
60947-2
90 kA at 240 V AC 50/60 Hz conforming to NEMA
AB1
50 kA at 480 V AC 50/60 Hz conforming to UL 508
50 kA at 480 V AC 50/60 Hz conforming to NEMA
AB1
20 kA at 600 V AC 50/60 Hz conforming to NEMA
AB1
Icu 35 kA at 525 V AC 50/60 Hz conforming to IEC
60947-2
Icu 10 kA at 660/690 V AC 50/60 Hz conforming to
IEC 60947-2
85 kA at 240 V AC 50/60 Hz conforming to UL 508
10 kA at 600 V AC 50/60 Hz conforming to UL 508

[Ics] rated service
breaking capacity

Ics 90 kA 220/240 V AC 50/60 Hz conforming to IEC
60947-2
Ics 50 kA 440 V AC 50/60 Hz conforming to IEC
60947-2
Ics 50 kA 380/415 V AC 50/60 Hz conforming to IEC
60947-2
Ics 36 kA 500 V AC 50/60 Hz conforming to IEC
60947-2
Ics 35 kA 525 V AC 50/60 Hz conforming to IEC
60947-2
Ics 10 kA 660/690 V AC 50/60 Hz conforming to IEC
60947-2

Suitability for isolation Yes conforming to IEC 60947-2
Yes conforming to EN 60947-2

Utilisation category Category A
Trip unit name TM-D
Trip unit technology Thermal-magnetic
Trip unit protection
functions

LI

Trip unit rating 125 A ( 40 °C )
Protection type Overload protection (thermal)

Short-circuit protection (magnetic)
Pollution degree 3 conforming to IEC 60664-1
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Complementary
Control type Toggle
Mounting mode Fixed
Mounting support Backplate
Upside connection Front
Downside connection Front
Mechanical durability 40000 cycles
Electrical durability 7500 cycles 690 V In conforming to IEC 60947-2

20000 cycles 440 V In conforming to IEC 60947-2
15000 cycles 690 V In/2 conforming to IEC 60947-2
10000 cycles 440 V In/2 conforming to IEC 60947-2

Connection pitch 35 mm
Local signalling Positive contact indication
Long time pick-up adjstment type Ir Adjustable
Long time pick-up adjustment range 0.7...1 x In
Long time delay adjustment type Fixed
[Tr] long-time delay adjustment 15 s 6 x Ir

120...400 s 1.5 x In
Short-time pick-up adjustment type Isd Fixed
[Isd] short-time pick-up adjustment range 1250 A
Short-time delay adjustment type Fixed
Height 161 mm
Width 105 mm
Depth 86 mm
Product weight 2.2 kg

Environment
Electrical shock protection class Class II
Standards EN 60947-2

IEC 60947-2
NEMA AB1
UL 508

Product certifications CSA
UL

IP degree of protection IP40 conforming to IEC 60529
IK degree of protection IK07 conforming to IEC 62262
Ambient air temperature for operation -35...70 °C
Ambient air temperature for storage -55...85 °C

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0819 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available
Product end of life instructions Available  Download End Of Life Manual

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 993 of 3354



Th
e 

in
fo

rm
at

io
n 

pr
ov

id
ed

 in
 th

is
 d

oc
um

en
ta

tio
n 

co
nt

ai
ns

 g
en

er
al

 d
es

cr
ip

tio
ns

 a
nd

/o
r t

ec
hn

ic
al

 c
ha

ra
ct

er
is

tic
s 

of
 th

e 
pe

rfo
rm

an
ce

 o
f t

he
 p

ro
du

ct
s 

co
nt

ai
ne

d 
he

re
in

.
Th

is
 d

oc
um

en
ta

tio
n 

is
 n

ot
 in

te
nd

ed
 a

s 
a 

su
bs

tit
ut

e 
fo

r a
nd

 is
 n

ot
 to

 b
e 

us
ed

 fo
r d

et
er

m
in

in
g 

su
ita

bi
lit

y 
or

 re
lia

bi
lit

y 
of

 th
es

e 
pr

od
uc

ts
 fo

r s
pe

ci
fic

 u
se

r a
pp

lic
at

io
ns

.
It 

is
 th

e 
du

ty
 o

f a
ny

 s
uc

h 
us

er
 o

r i
nt

eg
ra

to
r t

o 
pe

rfo
rm

 th
e 

ap
pr

op
ria

te
 a

nd
 c

om
pl

et
e 

ris
k 

an
al

ys
is

, e
va

lu
at

io
n 

an
d 

te
st

in
g 

of
 th

e 
pr

od
uc

ts
 w

ith
 re

sp
ec

t t
o 

th
e 

re
le

va
nt

 s
pe

ci
fic

 a
pp

lic
at

io
n 

or
 u

se
 th

er
eo

f.
N

ei
th

er
 S

ch
ne

id
er

 E
le

ct
ric

 In
du

st
rie

s 
SA

S 
no

r a
ny

 o
f i

ts
 a

ffi
lia

te
s 

or
 s

ub
si

di
ar

ie
s 

sh
al

l b
e 

re
sp

on
si

bl
e 

or
 li

ab
le

 fo
r m

is
us

e 
of

 th
e 

in
fo

rm
at

io
n 

co
nt

ai
ne

d 
he

re
in

.

Mar 22, 2015
1

Product data sheet
Characteristics

LV430840
circuit breaker Compact NSX160N - TMD - 160
A - 3 poles 3d
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Main
Range Compact
Product or component
type

Circuit breaker

Device short name Compact NSX160N
Circuit breaker applica-
tion

Distribution

Poles description 3P
Protected poles de-
scription

3t

Network type AC
Network frequency 50/60 Hz
[In] rated current 160 A ( 40 °C )
[Ui] rated insulation
voltage

800 V AC 50/60 Hz

[Uimp] rated impulse
withstand voltage

8 kV

[Ue] rated operational
voltage

690 V AC 50/60 Hz

Breaking capacity code N
Breaking capacity Icu 90 kA at 220/240 V AC 50/60 Hz conforming to

IEC 60947-2
Icu 50 kA at 440 V AC 50/60 Hz conforming to IEC
60947-2
Icu 50 kA at 380/415 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 36 kA at 500 V AC 50/60 Hz conforming to IEC
60947-2
90 kA at 240 V AC 50/60 Hz conforming to NEMA
AB1
50 kA at 480 V AC 50/60 Hz conforming to UL 508
50 kA at 480 V AC 50/60 Hz conforming to NEMA
AB1
20 kA at 600 V AC 50/60 Hz conforming to NEMA
AB1
Icu 35 kA at 525 V AC 50/60 Hz conforming to IEC
60947-2
Icu 10 kA at 660/690 V AC 50/60 Hz conforming to
IEC 60947-2
85 kA at 240 V AC 50/60 Hz conforming to UL 508
10 kA at 600 V AC 50/60 Hz conforming to UL 508

[Ics] rated service
breaking capacity

Ics 90 kA 220/240 V AC 50/60 Hz conforming to IEC
60947-2
Ics 50 kA 440 V AC 50/60 Hz conforming to IEC
60947-2
Ics 50 kA 380/415 V AC 50/60 Hz conforming to IEC
60947-2
Ics 36 kA 500 V AC 50/60 Hz conforming to IEC
60947-2
Ics 35 kA 525 V AC 50/60 Hz conforming to IEC
60947-2
Ics 10 kA 660/690 V AC 50/60 Hz conforming to IEC
60947-2

Suitability for isolation Yes conforming to IEC 60947-2
Yes conforming to EN 60947-2

Utilisation category Category A
Trip unit name TM-D
Trip unit technology Thermal-magnetic
Trip unit protection
functions

LI

Trip unit rating 160 A ( 40 °C )
Protection type Overload protection (thermal)

Short-circuit protection (magnetic)
Pollution degree 3 conforming to IEC 60664-1
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Complementary
Control type Toggle
Mounting mode Fixed
Mounting support Backplate
Upside connection Front
Downside connection Front
Mechanical durability 40000 cycles
Electrical durability 7500 cycles 690 V In conforming to IEC 60947-2

20000 cycles 440 V In conforming to IEC 60947-2
15000 cycles 690 V In/2 conforming to IEC 60947-2
10000 cycles 440 V In/2 conforming to IEC 60947-2

Connection pitch 35 mm
Local signalling Positive contact indication
Long time pick-up adjstment type Ir Adjustable
Long time pick-up adjustment range 0.7...1 x In
Long time delay adjustment type Fixed
[Tr] long-time delay adjustment 15 s 6 x Ir

120...400 s 1.5 x In
Short-time pick-up adjustment type Isd Fixed
[Isd] short-time pick-up adjustment range 1250 A
Short-time delay adjustment type Fixed
Height 161 mm
Width 105 mm
Depth 86 mm
Product weight 2.2 kg

Environment
Electrical shock protection class Class II
Standards EN 60947-2

IEC 60947-2
NEMA AB1
UL 508

Product certifications CSA
UL

IP degree of protection IP40 conforming to IEC 60529
IK degree of protection IK07 conforming to IEC 62262
Ambient air temperature for operation -35...70 °C
Ambient air temperature for storage -55...85 °C

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0819 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available
Product end of life instructions Available  Download End Of Life Manual
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Product data sheet
Characteristics

LV429847
circuit breaker Compact NSX100N - TMD - 16
A - 3 poles 3d
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Main
Range Compact
Product or component
type

Circuit breaker

Device short name Compact NSX100N
Circuit breaker applica-
tion

Distribution

Poles description 3P
Protected poles de-
scription

3t

Network type AC
Network frequency 50/60 Hz
[In] rated current 100 A ( 40 °C )
[Ui] rated insulation
voltage

800 V AC 50/60 Hz

[Uimp] rated impulse
withstand voltage

8 kV

[Ue] rated operational
voltage

690 V AC 50/60 Hz

Breaking capacity code N
Breaking capacity Icu 90 kA at 220/240 V AC 50/60 Hz conforming to

IEC 60947-2
Icu 50 kA at 440 V AC 50/60 Hz conforming to IEC
60947-2
Icu 50 kA at 380/415 V AC 50/60 Hz conforming to
IEC 60947-2
Icu 36 kA at 500 V AC 50/60 Hz conforming to IEC
60947-2
90 kA at 240 V AC 50/60 Hz conforming to NEMA
AB1
50 kA at 480 V AC 50/60 Hz conforming to UL 508
50 kA at 480 V AC 50/60 Hz conforming to NEMA
AB1
20 kA at 600 V AC 50/60 Hz conforming to UL 508
20 kA at 600 V AC 50/60 Hz conforming to NEMA
AB1
Icu 35 kA at 525 V AC 50/60 Hz conforming to IEC
60947-2
Icu 10 kA at 660/690 V AC 50/60 Hz conforming to
IEC 60947-2
85 kA at 240 V AC 50/60 Hz conforming to UL 508

[Ics] rated service
breaking capacity

Ics 90 kA 220/240 V AC 50/60 Hz conforming to IEC
60947-2
Ics 50 kA 440 V AC 50/60 Hz conforming to IEC
60947-2
Ics 50 kA 380/415 V AC 50/60 Hz conforming to IEC
60947-2
Ics 36 kA 500 V AC 50/60 Hz conforming to IEC
60947-2
Ics 35 kA 525 V AC 50/60 Hz conforming to IEC
60947-2
Ics 10 kA 660/690 V AC 50/60 Hz conforming to IEC
60947-2

Suitability for isolation Yes conforming to IEC 60947-2
Yes conforming to EN 60947-2

Utilisation category Category A
Trip unit name TM-D
Trip unit technology Thermal-magnetic
Trip unit protection
functions

LI

Trip unit rating 16 A ( 40 °C )
Protection type Overload protection (thermal)

Short-circuit protection (magnetic)
Pollution degree 3 conforming to IEC 60664-1
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Complementary
Control type Toggle
Mounting mode Fixed
Mounting support Backplate
Upside connection Front
Downside connection Front
Mechanical durability 50000 cycles
Electrical durability 50000 cycles 440 V In/2 conforming to IEC 60947-2

30000 cycles 440 V In conforming to IEC 60947-2
20000 cycles 690 V In/2 conforming to IEC 60947-2
10000 cycles 690 V In conforming to IEC 60947-2

Connection pitch 35 mm
Local signalling Positive contact indication
Long time pick-up adjstment type Ir Adjustable
Long time pick-up adjustment range 0.7...1 x In
Long time delay adjustment type Fixed
[Tr] long-time delay adjustment 15 s 6 x Ir

120...400 s 1.5 x In
Short-time pick-up adjustment type Isd Fixed
[Isd] short-time pick-up adjustment range 190 A
Short-time delay adjustment type Fixed
Height 161 mm
Width 105 mm
Depth 86 mm
Product weight 2.05 kg

Environment
Electrical shock protection class Class II
Standards EN 60947-2

IEC 60947-2
NEMA AB1
UL 508

Product certifications CSA
UL

IP degree of protection IP40 conforming to IEC 60529
IK degree of protection IK07 conforming to IEC 62262
Ambient air temperature for operation -35...70 °C
Ambient air temperature for storage -55...85 °C

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0819 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available
Product end of life instructions Available  Download End Of Life Manual
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Product data sheet
Characteristics

LV429515
short terminal shield - 2 poles/4 poles - for
NSX100..250

Main
Range Compact

EasyPact
Product or component
type

Short terminal shield

Accessory / separate
part type

Insulation accessories

Poles description 3P
[In] rated current 0...250 A

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0818 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available  Download Product Environmental
Product end of life instructions Need no specific recycling operations
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Product data sheet
Characteristics

LV429338
extended rotary handle - black - for
NSX100..250

Main
Product or component
type

Rotary handle

Accessory / separate
part type

Control accessories

Handle colour Black
Handle front plate
colour

Black

Rotary handle mount-
ing style

Extended

Complementary
Rotary handle padlocking 1 to 3 padlocks

Padlock in OFF position
Rotary handle mounting location Front

Offer Sustainability
Sustainable offer status Green Premium product
RoHS (date code: YYWW) Compliant - since 0819 - Schneider Electric declaration of conformity
REACh Reference not containing SVHC above the threshold
Product environmental profile Available  Download Product Environmental
Product end of life instructions Available  Download End Of Life Manual
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Product data sheet
Characteristics

XB4BVB5
orange complete pilot light Ø22 plain lens with
integral LED 24V

Main
Range of product Harmony XB4
Product or component
type

Complete pilot light

Device short name XB4
Bezel material Chromium plated metal
Fixing collar material Zamak
Mounting diameter 22 mm
Sale per indivisible
quantity

1

Shape of signaling unit
head

Round

Cap/Operator or lens
colour

Orange

Operator additional in-
formation

With plain lens

Light source Protected LED
Bulb base Integral LED
Light source colour Orange
[Us] rated supply volt-
age

24 V AC/DC, 50/60 Hz

Complementary
Height 47 mm
Width 30 mm
Depth 54 mm
Terminals description ISO n°1 (X1-X2)PL
Product weight 0.08 kg
Resistance to high pressure washer 7000000 Pa at 55 °C,distance: 0.1 m
Connections - terminals Screw clamp terminals : 1 x 0.22...2 x 2.5 mm² without cable end conforming to

EN/IEC 60947-1
Screw clamp terminals : <= 2 x 1.5 mm² with cable end conforming to EN/IEC
60947-1

[Ui] rated insulation voltage 250 V (degree of pollution: 3) conforming to EN 60947-1
[Uimp] rated impulse withstand voltage 4 kV conforming to EN 60947-1
Signalling type Steady
Supply voltage limits 21.6...26.4 V AC

19.2...30 V DC
Current consumption 18 mA
Service life 100000 h at rated voltage and 25 °C
Surge withstand 1 kV conforming to IEC 61000-4-5

Environment
Protective treatment TH
Ambient air temperature for storage -40...70 °C
Ambient air temperature for operation -25...70 °C
Class of protection against electric shock Class I conforming to IEC 60536
IP degree of protection IP66 conforming to IEC 60529
NEMA degree of protection NEMA 4X

NEMA 13
IK degree of protection IK05 conforming to IEC 50102
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Standards EN/IEC 60947-1
EN/IEC 60947-5-1
EN/IEC 60947-5-4
EN/IEC 60947-5-5
JIS C 4520
UL 508
CSA C22.2 No 14

Product certifications CSA
UL listed

Vibration resistance 5 gn (f = 12...500 Hz) conforming to IEC 60068-2-6
Shock resistance 50 gn (duration = 11 ms) for half sine wave acceleration conforming to IEC

60068-2-27
30 gn (duration = 18 ms) for half sine wave acceleration conforming to IEC
60068-2-27

Resistance to fast transients 2 kV conforming to IEC 61000-4-4
Resistance to electromagnetic fields 10 V/m conforming to IEC 61000-4-3
Resistance to electrostatic discharge 8 kV in free air (in insulating parts) conforming to IEC 61000-4-2

6 kV on contact (on metal parts) conforming to IEC 61000-4-2
Electromagnetic emission Class B conforming to IEC 55011

Contractual warranty
Period 18 months
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Product data sheet
Dimensions Drawings

XB4BVB5

Dimensions

e : clamping thickness: 1 to 6 mm / 0.04 to 0.24 in.
b : 30 mm / 1.18 in.
c : 46.5 mm / 1.83 in.
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Product data sheet
Mounting and Clearance

XB4BVB5

Panel Cut-out for Pushbuttons, Switches and Pilot Lights (Finished Holes, Ready for Installation)

Connection by Screw Clamp Terminals or Plug-in Connectors or on
Printed Circuit Board

Connection by Faston Connectors

(1) Diameter on finished panel or support
(2) 40 mm min. / 1.57 in. min.
(3) 30 mm min. / 1.18 in. min.
(4) Ø 22.5 mm / 0.89 in. recommended (Ø 22.3 mm 0 +0.4 / 0.88 in. 0 +0.016)
(5) 45 mm min. / 1.78 in. min.
(6) 32 mm min. / 1.26 in. min.
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Product data sheet
Characteristics

XB4BVB4
red complete pilot light Ø22 plain lens with
integral LED 24V

Main
Range of product Harmony XB4
Product or component
type

Complete pilot light

Device short name XB4
Bezel material Chromium plated metal
Fixing collar material Zamak
Mounting diameter 22 mm
Sale per indivisible
quantity

1

Shape of signaling unit
head

Round

Cap/Operator or lens
colour

Red

Operator additional in-
formation

With plain lens

Light source Protected LED
Bulb base Integral LED
Light source colour Red
[Us] rated supply volt-
age

24 V AC/DC, 50/60 Hz

Complementary
Height 47 mm
Width 30 mm
Depth 54 mm
Terminals description ISO n°1 (X1-X2)PL
Product weight 0.08 kg
Resistance to high pressure washer 7000000 Pa at 55 °C,distance: 0.1 m
Connections - terminals Screw clamp terminals : 1 x 0.22...2 x 2.5 mm² without cable end conforming to

EN/IEC 60947-1
Screw clamp terminals : <= 2 x 1.5 mm² with cable end conforming to EN/IEC
60947-1

[Ui] rated insulation voltage 250 V (degree of pollution: 3) conforming to EN 60947-1
[Uimp] rated impulse withstand voltage 4 kV conforming to EN 60947-1
Signalling type Steady
Supply voltage limits 21.6...26.4 V AC

19.2...30 V DC
Current consumption 18 mA
Service life 100000 h at rated voltage and 25 °C
Surge withstand 1 kV conforming to IEC 61000-4-5

Environment
Protective treatment TH
Ambient air temperature for storage -40...70 °C
Ambient air temperature for operation -25...70 °C
Class of protection against electric shock Class I conforming to IEC 60536
IP degree of protection IP66 conforming to IEC 60529
NEMA degree of protection NEMA 4X

NEMA 13
IK degree of protection IK05 conforming to IEC 50102
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Standards EN/IEC 60947-1
EN/IEC 60947-5-1
EN/IEC 60947-5-4
EN/IEC 60947-5-5
JIS C 4520
UL 508
CSA C22.2 No 14

Product certifications CSA
UL listed

Vibration resistance 5 gn (f = 12...500 Hz) conforming to IEC 60068-2-6
Shock resistance 50 gn (duration = 11 ms) for half sine wave acceleration conforming to IEC

60068-2-27
30 gn (duration = 18 ms) for half sine wave acceleration conforming to IEC
60068-2-27

Resistance to fast transients 2 kV conforming to IEC 61000-4-4
Resistance to electromagnetic fields 10 V/m conforming to IEC 61000-4-3
Resistance to electrostatic discharge 8 kV in free air (in insulating parts) conforming to IEC 61000-4-2

6 kV on contact (on metal parts) conforming to IEC 61000-4-2
Electromagnetic emission Class B conforming to IEC 55011

Contractual warranty
Period 18 months
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Product data sheet
Dimensions Drawings

XB4BVB4

Dimensions

e : clamping thickness: 1 to 6 mm / 0.04 to 0.24 in.
b : 30 mm / 1.18 in.
c : 46.5 mm / 1.83 in.
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4

Product data sheet
Mounting and Clearance

XB4BVB4

Panel Cut-out for Pushbuttons, Switches and Pilot Lights (Finished Holes, Ready for Installation)

Connection by Screw Clamp Terminals or Plug-in Connectors or on
Printed Circuit Board

Connection by Faston Connectors

(1) Diameter on finished panel or support
(2) 40 mm min. / 1.57 in. min.
(3) 30 mm min. / 1.18 in. min.
(4) Ø 22.5 mm / 0.89 in. recommended (Ø 22.3 mm 0 +0.4 / 0.88 in. 0 +0.016)
(5) 45 mm min. / 1.78 in. min.
(6) 32 mm min. / 1.26 in. min.
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Product data sheet
Characteristics

XB4BVB3
green complete pilot light Ø22 plain lens with
integral LED 24V

Main
Range of product Harmony XB4
Product or component
type

Complete pilot light

Device short name XB4
Bezel material Chromium plated metal
Fixing collar material Zamak
Mounting diameter 22 mm
Sale per indivisible
quantity

1

Shape of signaling unit
head

Round

Cap/Operator or lens
colour

Green

Operator additional in-
formation

With plain lens

Light source Protected LED
Bulb base Integral LED
Light source colour Green
[Us] rated supply volt-
age

24 V AC/DC, 50/60 Hz

Complementary
Height 47 mm
Width 30 mm
Depth 54 mm
Terminals description ISO n°1 (X1-X2)PL
Product weight 0.08 kg
Resistance to high pressure washer 7000000 Pa at 55 °C,distance: 0.1 m
Connections - terminals Screw clamp terminals : 1 x 0.22...2 x 2.5 mm² without cable end conforming to

EN/IEC 60947-1
Screw clamp terminals : <= 2 x 1.5 mm² with cable end conforming to EN/IEC
60947-1

[Ui] rated insulation voltage 250 V (degree of pollution: 3) conforming to EN 60947-1
[Uimp] rated impulse withstand voltage 4 kV conforming to EN 60947-1
Signalling type Steady
Supply voltage limits 21.6...26.4 V AC

19.2...30 V DC
Current consumption 18 mA
Service life 100000 h at rated voltage and 25 °C
Surge withstand 1 kV conforming to IEC 61000-4-5

Environment
Protective treatment TH
Ambient air temperature for storage -40...70 °C
Ambient air temperature for operation -25...70 °C
Class of protection against electric shock Class I conforming to IEC 60536
IP degree of protection IP66 conforming to IEC 60529
NEMA degree of protection NEMA 4X

NEMA 13
IK degree of protection IK05 conforming to IEC 50102
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Standards EN/IEC 60947-1
EN/IEC 60947-5-1
EN/IEC 60947-5-4
EN/IEC 60947-5-5
JIS C 4520
UL 508
CSA C22.2 No 14

Product certifications CSA
UL listed

Vibration resistance 5 gn (f = 12...500 Hz) conforming to IEC 60068-2-6
Shock resistance 50 gn (duration = 11 ms) for half sine wave acceleration conforming to IEC

60068-2-27
30 gn (duration = 18 ms) for half sine wave acceleration conforming to IEC
60068-2-27

Resistance to fast transients 2 kV conforming to IEC 61000-4-4
Resistance to electromagnetic fields 10 V/m conforming to IEC 61000-4-3
Resistance to electrostatic discharge 8 kV in free air (in insulating parts) conforming to IEC 61000-4-2

6 kV on contact (on metal parts) conforming to IEC 61000-4-2
Electromagnetic emission Class B conforming to IEC 55011

Contractual warranty
Period 18 months

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1011 of 3354



3

Product data sheet
Dimensions Drawings

XB4BVB3

Dimensions

e : clamping thickness: 1 to 6 mm / 0.04 to 0.24 in.
b : 30 mm / 1.18 in.
c : 46.5 mm / 1.83 in.
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Product data sheet
Mounting and Clearance

XB4BVB3

Panel Cut-out for Pushbuttons, Switches and Pilot Lights (Finished Holes, Ready for Installation)

Connection by Screw Clamp Terminals or Plug-in Connectors or on
Printed Circuit Board

Connection by Faston Connectors

(1) Diameter on finished panel or support
(2) 40 mm min. / 1.57 in. min.
(3) 30 mm min. / 1.18 in. min.
(4) Ø 22.5 mm / 0.89 in. recommended (Ø 22.3 mm 0 +0.4 / 0.88 in. 0 +0.016)
(5) 45 mm min. / 1.78 in. min.
(6) 32 mm min. / 1.26 in. min.
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Safety information

Important information
Read these instructions carefully and look at the equipment to become familiar with 
the device before trying to install, operate, service or maintain it. The following 
special messages may appear throughout this bulletin or on the equipment to warn 
of potential hazards or to call attention to information that clarifies or simplifies a 
procedure.

The addition of either symbol to a “Danger” or “Warning” safety label indicates that 
an electrical hazard exists which will result in personal injury if the instructions are 
not followed.

This is the safety alert symbol. It is used to alert you to potential personal injury 
hazards. Obey all safety messages that follow this symbol to avoid possible injury 
or death.

Please note
Electrical equipment should be installed, operated, serviced, and maintained only 
by qualified personnel. No responsibility is assumed by Schneider Electric for any 
consequences arising out of the use of this material.

A qualified person is one who has skills and knowledge related to the construction, 
installation, and operation of electrical equipment and has received safety training 
to recognize and avoid the hazards involved.

DANGER indicates an imminently hazardous situation which, if not avoided, will result in 
death or serious injury.

WARNING indicates a potentially hazardous situation which, if not avoided, can result in 
death or serious injury.

CAUTION indicates a potentially hazardous situation which, if not avoided, can result in 
minor or moderate injury.

NOTICE is used to address practices not related to physical injury. The safety alert symbol 
shall not be used with this signal word.
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Notices

FCC Part 15 notice
This equipment has been tested and found to comply with the limits for a Class A 
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference when the equipment is 
operated in a commercial environment. This equipment generates, uses, and can 
radiate radio frequency energy and, if not installed and used in accordance with the 
instruction manual, may cause harmful interference to radio communications. 
Operation of this equipment in a residential area is likely to cause harmful 
interference in which case the user will be required to correct the interference at his 
own expense. The Ringer Equivalence Number (REN) for the Meter_variable 
optional internal modem is 0.6.  Connection to the Meter_variable internal modem 
should be made via an FCC Part 68 compliant telephone cord (not supplied).  The 
Meter_variable cannot be used on a public coin phone service or party line 
services.This Class A digital apparatus complies with Canadian ICES-003.
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1

Introduction
This manual is to be used with a PowerLogic™ EGX100 with firmware version 3.0 or higher. 
For installation information, see the installation guide.

The EGX100 is a communications device that provides connectivity between Ethernet 
(Modbus TCP/IP) and serial line devices, allowing Modbus TCP/IP clients to access 
information from serial slave devices. It also allows serial master devices to access 
information from slave devices distributed across an Ethernet network.

Supported Ethernet Protocols

The EGX supports the following Ethernet protocols:

• Modbus TCP/IP: Modbus TCP/IP is a combination of the Modbus protocol, which 
provides master-slave communication between devices, and TCP/IP, which provides 
communications over an Ethernet connection. Modbus TCP/IP is used to exchange data 
between the EGX and other compatible Modbus TCP/IP devices via TCP port 502.

• Hypertext Transfer Protocol (HTTP): HTTP is a network protocol that handles the 
delivery of files and data on the World Wide Web. It provides web server functionality via 
TCP port 80. Remote configuration of the EGX and the viewing of diagnostic data is 
possible using a web browser.

• File Transfer Protocol (FTP): FTP is a network protocol that provides the ability to 
transfer files over the Internet from one computer to another. FTP is used to transfer 
firmware updates to the EGX via TCP port 21.

• Simple Network Management Protocol (SNMP): Based on MIB2 format, SNMP 
provides the ability to store and send identifying and diagnostic information used for 
network management purposes via UDP port 161.

• Address Resolution Protocol (ARP): ARP is used to convert IP addresses to Ethernet 
addresses. ARP requests are sent by the EGX to determine if its address is a duplicate 
IP address (see “Duplicate IP Address Detection” on page 4).

Hardware

Control power

RJ45 Ethernet port

LEDs for Ethernet 
and serial 

communications

Reset 
button

Power and 
Status LED

RS485 serial port

Bias, termination, 
and 2-wire/4-wire 
jumper switches

RS232 serial port 
(RJ45 connector)
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2

Additional Resources

Documentation: Go to www.powerlogic.com and select your country. Select Library > 
PowerLogic Products > Communications > EGX100 Gateway, and then click the document 
you want to download.

NOTE: If you selected a country other than the United States, follow the country-specific 
website navigation to get the EGX documentation.

Firmware: See “Firmware” on page 15 to learn where to download firmware updates and 
how to install new firmware.

Accessing the EGX Over a Network
After you set up the Ethernet parameters (see the installation guide), you can access the 
EGX over an Ethernet LAN using Internet Explorer 6.0 or higher.

Logging in to the EGX

Logging Out

We recommend logging out whenever you do not need access to the EGX.

To log out of the EGX configuration session, click Logout to end your session.

Action Result
1. Launch Internet Explorer 6.0 or higher. Opens Internet Explorer.

2. In the Address text box, type the address of your 
EGX (169.254.0.10 is the default), then press Enter.

Opens the Login dialog box.

3. Type your user name (Administrator is the default) 
and password (Gateway is the default) into the text 
boxes, then click OK.

Enters the user name and password, then opens the EGX 
home page.

4. Click Setup to access the EGX setup page, or click 
Diagnostics to access the EGX diagnostics page.

Opens the Setup or Diagnostics pages.

Figure 1: EGX Home Page

Menu 
bar
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EGX User Interface Overview
The EGX ships with eight pre-installed web pages used for EGX setup and configuration. 
See Table 1 for a description of each web page.
 

Setup
To access the Setup web page links, click Setup on the EGX menu bar.

Ethernet and TCP/IP Settings

NOTE: After making changes to the Ethernet parameters and clicking Apply, the EGX will 
reboot.

Table 1: EGX static web pages

EGX Web Page Description See 
Page

Setup

Ethernet & TCP/IP Configure Ethernet and TCP/IP communication settings. 3

Serial Port Set up or change serial communication parameters. 5

Device List Identify serial devices on the daisy chain. 6

User Accounts1 Create and edit groups and users. 8

Web Page Access1 Select web page access rights for each user group. 8

Modbus TCP/IP Filtering1 Set up which IP addresses can access the EGX through Modbus TCP/IP. 9

SNMP Parameters1 Enable and configure the Simple Network Management Protocol (SNMP), 
which allows the EGX to identify itself to network devices requesting SNMP 
data.

10

System Access Point1 Allow the EGX100 to multicast its existence to any EGX300 connected to the 
network.

11

Diagnostics

Statistics Displays diagnostic data used to troubleshoot network problems. This page 
also contains information about your specific EGX, including the serial 
number, manufacturing date, and Media Access Control (MAC) address.

12

Read Device Registers Allows EGX administrators to read register data from a serial device 
connected to the EGX.

14

1 Accessible by administrator only

Action Result
1. From the Setup page, click Ethernet & TCP/IP. Opens the Ethernet & TCP/IP page.

2. Select your frame format and media type. Contact 
your network administrator if you do not know.

Selects the frame format and media type.

3. Enter your IP address, subnet mask, and default 
gateway address assigned to your EGX by your 
network administrator.

Enters the Ethernet parameters for the EGX.
NOTE: If you enter an IP address that is used by another 
device, you will be prompted to select a new IP address. 
See “Duplicate IP Address Detection” on page 4.

4. Click Apply. Updates the EGX Ethernet and TCP/IP settings.

* See Table 2 on page 4 for a list of options.
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Duplicate IP Address Detection
While connected to your network, the EGX publishes its IP address. To avoid any duplicate 
IP address conflicts, the EGX uses the Address Resolution Protocol (ARP) to see if any 
other device on your network is using the same IP address. Table 3 below explains how the 
EGX handles a duplicate IP address when it is detected.

Figure 2: Ethernet & TCP/IP Page

Table 2: EGX Ethernet and TCP/IP Settings

Option Description Setting
Frame Format Used to select the format for data sent over an 

Ethernet connection.
Ethernet II, 802.3 SNAP
Default: Ethernet II

Media Type Used to define the physical Ethernet connection or 
media type.

• 10T/100Tx Auto
• 10BaseT-HD
• 10BaseT-FD
• 100BaseTX-HD
• 100BaseTX-FD
Default: 10T/100Tx Auto

IP Address Used to enter the static IP address of the EGX. Default: 169.254.0.10

Subnet Mask Used to enter the Ethernet IP subnet mask address of 
your network.

Default: 255.255.0.0

Default Gateway Used to enter the gateway (router) IP address used 
for wide area network (WAN) communications.

Default: 0.0.0.0

Table 3: Duplicate IP Detection Scenarios

Scenario Duplicate IP Detected Power/Status LED

Boot Process / Power Restore Reverts to the default EGX IP address, subnet 
mask, and gateway address. ARP requests 
are sent every 15 seconds until the IP address 
is available. When the IP address becomes 
available, the EGX will use it.

Four blinks, pause pattern

Ethernet Link Detected

Manual Address Change EGX keeps it’s previous IP address and 
displays a message indicating that the IP 
address is already in use by another device.

Receives an ARP request Reverts to the default EGX IP address, subnet 
mask, and gateway address if a connected 
device sends four ARP requests for the EGX’s 
IP address. The EGX will send ARP requests 
every 15 seconds until the IP address is 
available again. When the IP address 
becomes available, the EGX will use it.

Four blinks, pause pattern

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1024 of 3354



63230-319-204B1 PowerLogic™ Ethernet Gateway EGX100
08/2012 Setup

© 2006-2012 Schneider Electric. All Rights Reserved.
5

Serial Port

Action Result
1. From the Setup page, click Serial Port. Opens the Serial Port page.

2. Select your mode, physical interface, transmission 
mode, baud rate, parity, and response timeout (see 
Table 4 on page 5).

Selects the serial port options.

3. If you select Slave mode, enter the IP addresses for 
the remotely connected devices (see Table 4 on page 
5).

Enters the IP addresses of the remote devices.

4. Click Apply. Updates the EGX Serial Port settings.

Figure 3: Serial Port Page

Table 4: Serial Port Settings

Option Description Setting
Mode Used to select how the COM port on the EGX is 

utilized (master or slave).
NOTE: When the Mode is changed, the EGX 
reboots.

Master, Slave
Default: Master

Physical Interface Used to select how the EGX serial port is physically 
wired.

RS485 4-wire, RS485 2-wire, or 
RS232
Default: RS485 2-wire

Transmission Mode Used to select how data is transmitted over a serial 
connection.

Master mode: Automatic, Modbus 
ASCII
Slave mode: Modbus RTU, Modbus 
ASCII
Default: 
• Master mode: Automatic
• Slave mode: Modbus RTU

NOTE: Automatic mode allows you to 
communicate to Modbus RTU, Jbus, 
and PowerLogic™ (SY/MAX) slave 
devices on the same daisy chain.

Baud Rate Used to select the data transmission speed over a 
serial connection.

2400, 4800, 9600, 19200, 38400, 
56000*, 57600*
Default: 19200

Parity Used to select if data is checked for accuracy using a 
parity bit.

Even, Odd, None
Default: Even

Response Timeout Used to select how long the EGX will wait to receive 
a response from a serial device.

0.1 to 10 seconds
Default: 3 seconds

Remote Modbus 
TCP/IP Connections 
(Slave mode only)

Used to define a list of Modbus TCP/IP addresses for 
the EGX to use during slave mode communications.

—

* Available only if the physical interface and transmission mode is RS232/Modbus ASCII.
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Device List

Before you begin, keep in mind the following:

For master mode usage of the COM port:

• Modbus RTU/Jbus devices do not have to be defined in the Device List, but it helps you 
manage your system.

• PowerLogic™ protocol (SY/MAX) devices must be defined in the Device List.

NOTE: Do not use serial slave addresses 1 or 16 in Automatic transmission mode on a daisy 
chain with mixed protocols (for example, a single daisy chain with some devices using 
PowerLogic™ protocol and others using Modbus RTU/Jbus protocol).

Master Mode Device List Setup

If you selected Master mode on the Serial Port page, follow the steps below to set up the 
device list:

Figure 4: Master Mode Topology

Action Result
1. From the Setup page, click Device List. Opens the Device List page.

2. Select the number of viewable devices (1 to 128), 
then click Apply.

Selects the number of viewable locations that can be used 
to define serial slave devices connected to the EGX.

3. In the Local ID text box, type the local ID (address) of 
the serial slave device.

Enters the local address of the device.

4. Select the Protocol. Selects the protocol of the connected device.

5. Repeat steps 3 and 4 until all of the devices are 
entered.

Enters all of the connected devices.

6. Click Apply. Updates the Device List settings.

Figure 5: Device List Page in Master Mode

Ethernet 
Connection

RS485 connection

Serial Slave Devices

Up to 128 serial 
slave devices 

using repeaters

EGX in 
master 
mode

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1026 of 3354



63230-319-204B1 PowerLogic™ Ethernet Gateway EGX100
08/2012 Setup

© 2006-2012 Schneider Electric. All Rights Reserved.
7

Slave Mode Device List Setup
Serial port slave mode allows serial Modbus master devices to access information from 
serial slave devices across a TCP/IP network. Figure 6 below illustrates how the devices are 
connected using the device list settings in Figure 7.

If you selected Slave mode on the Serial Port page, follow the steps below to set up the 
device list:

Figure 6: Slave Mode Topology

2 5 2 3 4 5 6 7

Ethernet 
Connection

EGX in 
master mode

IP address: 
169.254.0.75

RS485 
connection

Serial Slave Devices

RS232 or RS485 
connection

Up to 16 remote IP connections 
with up to 128 serial slave devices 
are possible

EGX in 
slave mode

EGX in 
master mode

IP address: 
169.254.0.28

Serial Slave Devices

RS485 
connection

Action Result
1. From the Setup page, click Device List. Opens the Device List page.

2. Select the number of viewable devices (1 to 128), 
then click Apply.

Selects the number of viewable locations that can be used 
to define remote Modbus TCP/IP devices.

3. Select the Connection. Selects the Modbus TCP/IP address to associate with the 
remote ID.

4. In the Local ID text box, type the local ID (address) of 
the serial slave device.

Enters the address of the device that the local Modbus 
master device will use to access the remote device.

5. In the Remote ID text box, type the remote ID 
(address) of the serial slave device.

Enters the serial slave address of the remotely connected 
device. 

6. Repeat steps 3 through 5 until all of the devices are 
entered.

Enters all of the mapping information for the EGX to 
communicate to the remote devices.

7. Click Apply. Updates the Device List settings.

Figure 7: Device List Page in Slave Mode
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User Accounts

EGX users are assigned user names and passwords. Each user belongs to a group, and 
each group has access rights to the EGX Web pages assigned by the EGX administrator.

NOTE: There are two default user accounts: Administrator (password is Gateway) and 
Guest (password is Guest).

Web Page Access

Action Result
1. From the Setup page, click User Accounts. Opens the User Accounts page.

2. If you want to change a group name, type a new 
name in one of the Groups text boxes (the 
Administrator group name cannot be changed).

Enters a new group name.

3. In the Users section, enter a Name (1 to 24 
characters) and Password (0 to 12 characters) for a 
new user.

NOTE: User names and passwords are 
case-sensitive and can contain only alphanumeric 
characters.

Enters the name and password for a user.

4. Select a group and the default language for the new 
user.

Selects the group and language for a user.

5. Repeat steps 3 and 4 for each additional user you 
want to add.

Continues adding users.

6. Click Apply. Saves all of the user account settings.

Table 5: EGX accounts and passwords

Account Default Password
Administrator Gateway

Guest Guest

User-defined accounts (up to 11 accounts possible) No default –Password is user-defined

Figure 8: User Accounts Page

Action Result
1. From the Setup page, click Web Page Access. Opens the Web Page Access page.

2. In the Ethernet & TCP/IP row, select the access level 
(None, Read-only, or Full) that each user group has 
for the Ethernet & TCP/IP web page.

See Table 6 below for an explanation of access levels for 
each group.
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Modbus TCP/IP Filtering

This function allows the administrator to specify Modbus TCP/IP client devices that have or 
do not have access to serial slave devices connected to the EGX.

NOTE: There is an anonymous Modbus TCP/IP address (***.***.***.***) that can be set to 
Read-only or None. Setting it to Read-only allows any Modbus TCP/IP client not in the 
filtered list to access serial slave devices with read-only access. Setting it to None blocks all 
Modbus TCP/IP clients not in the filtered list.

3. To allow Guest access to the web page, select Read-
only under the Guest column.

NOTE: If the Guest group is Read-only, other groups 
may only be set to Read-only or Full. 

Allows the default Guest group to access the web page.

4. Repeat steps 2 and 3 for the Serial Port, Device List, 
Statistics, and Read Device Registers rows.

Selects the access level for each web page.

5. Click Apply. Saves the password settings.

Table 6: Group Access

Group Access
Administrator Full access to all web pages

NOTE: We recommend that you change the default administrator password for system 
security the first time you log in.

Guest Read-only access to selected web pages.

Three user-defined 
groups

Choosing from the following options, the administrator assigns web page access for each 
group. Access levels are as follows:
• None: a group has no access to selected web page
• Read-only: password grants a group read-only access to the selected web page
• Full: a group has the same access as the Administrator group to the selected web page

Figure 9: Web Page Access Page

Action Result

Action Result
1. From the Setup page, click Modbus TCP/IP 

Filtering.
Opens the Modbus TCP/IP Filtering page.

2. Check Enable Filtering. Activates filtering.

3. In the IP address column, enter the Modbus TCP/IP 
client address

Enters an IP address for a Modbus TCP/IP client that will 
have access to the serial devices connected to the EGX.

4. In the Access Level column, select Read-only or 
Full.

Selects the access level for the corresponding IP address. 
When set to Read-only, only the following Modbus TCP/IP 
function codes are allowed:
Decimal: 1, 2, 3, 4, 7, 8, 11, 12, 17, 20, 24, 43, 100
Hexadecimal: 01, 02, 03, 04, 07, 08, 0B, 0C, 11, 14, 18, 
2B, 64

5. Repeat steps 3 and 4 to add more IP addresses. Continues adding IP addresses for filtering.

6. Click Apply. Saves the Modbus TCP/IP address filtering list.
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SNMP Parameters

The EGX supports SNMP, allowing a network administrator to remotely access an EGX with 
an SNMP manager and view the networking status and diagnostics in the MIB2 format.

Figure 10: Modbus TCP/IP Filtering Page

Action Result
1. From the Setup page, click SNMP Parameters. Opens the SNMP Parameters page.

2. Check Enable SNMP to turn ON the simple network 
management protocol.

NOTE: If you uncheck Enable SNMP and click Apply, 
the EGX will reboot and SNMP functionality will be 
turned OFF.

Activates SNMP.

3. Enter the system contact, system name, system 
location, read-only community name, and the read-
write community name.

Enters the SNMP system information and community 
access names.

4. Click Apply. Saves the SNMP settings.

Figure 11: SNMP Parameters Page
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System Access Point

The System Access Point allows the EGX100 to multicast its existence to any EGX300 
connected to the network. This feature is configured to run by default, with no need for 
additional configuration.

Use the setup screen in Figure 12 on page 11 to enter the group IP address and related 
information.

Figure 12: System Access Point

Action Result
1. From the Setup menu, click System Access Point. Opens the System Access Point window.

2. Select UDP port, group IP address, hello time, hold 
time, multicast time-to-live and community. See 
Table 7 for setting descriptions.

Selects the system access point settings.

3. Click Apply.

NOTE: To return to default settings, click Default, 
then Apply

Applies settings to the EGX100.

Table 7: System Access Point Settings

Option Description Setting
Enabled When enabled, EGX300s can discover EGX100s with the 

same group IP address.
Enabled, disabled
Default: Enabled

UDP Port Allows you to set the port number for the UDP port used by 
the System Access Point discovery.

1 to 65535
Default: 59

Group IP Address This field supports multicast or unicast addresses. Default: 224.0.1.2

Hello Time This is the period of time between “Hello” messages 
emitted by this EGX100 announcing its presence to other 
Schneider Electric System Access devices on the network.

1 to 65534 seconds
Default: 300 seconds

Hold TIme This is the period of time that Hello messages sent by this 
EGX100 should be held by recipients before considering 
this EGX100 unavailable.

2 to 65535 seconds
Default: 600 seconds

Multicast Time-to-Live Allows you to control how wide an area of the network will 
be included to discover other devices. This is controlled by 
the number of times that the multicast is allowed to be 
forwarded to others.

1 to 255 router hops
Default: 1

Community Devices in a group can be divided into communities. 
EGX300s can discover EGX100s with the same group IP 
address and community number.

Setting the community number to '0' allows an EGX300 to 
discover all EGX100s with the same group IP address 
without regard to the community setting.

0 to 65535
Default: 0
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Diagnostics
To access the Diagnostics web page links, click Diagnostics on the EGX menu bar.

Statistics

NOTE: This page will show accumulated readings since the EGX was last activated. If power 
to the EGX is lost, all cumulative values reset to zero.

Action Result
1. From the Diagnostics page, click Statistics. Opens the Statistics page (see Figure 13).

NOTE: The Statistics page displays data based on the 
mode selected in “Serial Port” on page 5. 

2. View the data. See “Interpreting Statistics” on page 13.

3. Click Reset. Resets the EGX cumulative diagnostic data to 0.

Figure 13: Statistics Page

Reading with Serial Port in MASTER MODE Reading with Serial Port in SLAVE MODE
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Interpreting Statistics

Statistic Description

Ethernet

Link Status A status string that represents the speed and duplex setting being used to 
communicate with the linking partner.

Frames Transmitted OK A counter that increments each time a frame is successfully transmitted.

Collisions A counter that increments each time a frame is retransmitted due to collision 
detection.

Excessive Collisions A counter that increments each time a frame is not able to be sent due to 
reaching the maximum collision status based on the Truncated Binary 
Exponential Backoff algorithm.

Frames Received OK A counter that increments each time a frame is successfully received.

CRC Errors A counter that increments each time a frame is received that has a 
checksum/CRC that does not match what is calculated.

Alignment Errors A counter that increments each time a frame is received that has a 
checksum/CRC error and does not end on an 8-bit frame boundary.

Frames Too Long A counter that increments each time a frame is received that is larger than the 
allowed maximum size defined in the standards (frames larger than 1518 
bytes).

Frames Too Short A counter that increments each time a frame is received that is smaller than 
the allowed minimum size defined in the standards (frames smaller than 64 
bytes).

Modbus TCP/IP

Frames Sent A counter that increments each time a frame is sent.

Frames Received A counter that increments each time a frame is received.

Protocol Errors A counter that increments each time an ill-formed message is received.

Active Connections1 A status value that represents the number of connections that are active at 
the moment the diagnostics page is refreshed. A maximum of 32 connections 
are supported. Clicking Active Connections opens a new window with a list of 
all of the active client connections.

Accumulative Connections1 A counter that increments each time a connection is made to the EGX.

Maximum Connections1 A status value that represents the maximum number of connections that were 
active at any given moment.

Inbound Read Messages1 A counter that increments each time a read request message is received.

Outbound Read Messages2 A counter that increments each time a read request message is sent.

Inbound Write Messages1 A counter that increments each time a write request message is received.

Outbound Write Messages2 A counter that increments each time a write request message is sent.

Inbound Reply Messages2 A counter that increments each time a reply message is received.

Outbound Reply Messages1 A counter that increments each time a reply message is sent.

Serial Port

Frames Sent A counter that increments each time a frame is sent.

Frames Received A counter that increments each time a frame is received.

CRC Errors A counter that increments each time a message is received that has a CRC 
that does not match what is calculated. Typically the result of wiring issues.

Protocol Errors A counter that increments each time an ill-formed message is received.

Timeouts A counter that increments each time a request message is sent without 
receiving a corresponding response message within the allowed time. 
Timeouts are typically the result of configuration errors or a non-responsive 
device.

Inbound Read Messages2 A counter that increments each time a read request message is received.

Outbound Read Messages1 A counter that increments each time a read request message is sent.

Inbound Write Messages2 A counter that increments each time a write request message is received.

Outbound Write Messages1 A counter that increments each time a write request message is sent.
1 Available when the serial port is in Master mode.
2 Available when the serial port is in Slave mode
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Read Device Registers

Gateway Information

Firmware Version The firmware version that is installed on the EGX.

System Idle Time A percentage from 0% to 100% indicating the average processor time that is 
not being used.

MAC Address The unique Ethernet hardware address of an EGX.

Serial Number The serial number of the EGX.

Model Number The EGX model number (100).

Hardware Version EGX hardware version.

Manufacture Date Date the EGX was manufactured.

Statistic Description

1 Available when the serial port is in Master mode.
2 Available when the serial port is in Slave mode

Action Result
1. From the Diagnostics page, click Read Device 

Registers.
Opens the Read Device Registers page.

2. Enter the device ID, starting register number, and the 
number of registers to read.

Enters the values to begin reading registers for the 
specified device.

3. Select a data type. Selects the data type to display.

4. To change how the data is displayed in the Value 
column, select Decimal, Hexadecimal, Binary, or 
ASCII.

Selects how the data values are displayed.

5. Click Read. Displays the requested data.

Table 8: EGX Read Device Register Settings

Option Description Default
Device ID The address of the device that registers are read. 1

Starting Register The first register to read. 1000

Number of Registers The number of registers to read (1 to 10). 10

Register column Lists the register numbers —

Value column Lists the data stored for a register. Values retrieved depend 
on the device connected to the EGX. Refer to the 
documentation for the connected device for more information 
about stored register values.

—

Data Type Select Holding Registers, Input Registers, Output Coils, 
Input Coils, or Device ID to specify the values retrieved.

Holding Registers

Decimal, Hexadecimal, 
Binary, or ASCII options

Select an option to specify how the Value column data is 
displayed.

Decimal
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Firmware
Firmware on the EGX can be updated using File Transfer Protocol (FTP). Check 
www.powerlogic.com or with your local sales representative for the latest firmware update.

Finding the Firmware Version

Getting New Firmware

Figure 14: Read Device Registers Page

Action Result
1. Log into the EGX. Opens the EGX home page.

2. Locate the firmware version on the bottom-left corner 
of the page.

NOTE: If you recently updated your firmware, press 
F5 to refresh the web page and update the displayed 
firmware number.

Determines the firmware version of the EGX.

3. Alternatively, you can select Diagnostics > 
Statistics to find the firmware version in the Gateway 
Information section.

Also determines the firmware version of the EGX.

Action Result
1. Launch Internet Explorer, type www.powerlogic.com 

in the Address Bar, then press Enter.
Opens the PowerLogic website.

2. Select your country, then click Go.

NOTE: If you selected the United States, continue to 
Step 3. Otherwise, follow the country-specific website 
navigation to get the EGX firmware.

Opens the PowerLogic website for your country.

3. Click Firmware Downloads > Products > 
PowerLogic Communications > EGX100.

Displays available EGX100 downloads.

4. Click the EGX100 Firmware link. Opens the EGX100 Firmware instructions page.

5. Click the Files tab, then the firmware file link 
(eg#####.bin, where ##### is the firmware number).

NOTE: You must log in to download firmware files. If 
you do not have a user name and password, follow 
the instructions on the website.

Displays the file names, then opens the File Download 
dialog box.

6. Click Save. Saves the firmware file.
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Updating the Firmware File

Action Result
1. Launch Internet Explorer, type ftp:// and the IP 

address of the EGX in the Address text box (for 
example, ftp://169.254.0.10), then press Enter.

Opens the Log On As dialog box.

2. Type the user name Administrator and the 
administrator password in the text boxes, then click 
Log On.

Opens an FTP session with the EGX.

3. Locate the saved firmware file on your computer, 
right-click on it it, then click Copy.

Copies the firmware file to the clipboard.

4. Right-click in the Internet Explorer window, then click 
Paste.

NOTE: Instead of copying and pasting the firmware 
file, you can drag-and-drop the firmware file into 
Internet Explorer.

Copies the firmware to the EGX, and the EGX reboots.

5. Click the Close button on the Internet Explorer 
window.

Closes Internet Explorer and ends the FTP connection to 
the EGX.

6. To verify that the firmware version was updated 
successfully, follow the steps in “Finding the Firmware 
Version” on page 15.

Verifies the updated firmware version.
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Información sobre seguridad

Información importante
Lea estas instrucciones atentamente y examine el equipo para familiarizarse con el 
dispositivo antes de instalarlo, manipularlo, revisarlo o realizar el mantenimiento de 
este. Los siguientes mensajes especiales pueden aparecer a lo largo de este 
manual o en el equipo para advertir de posibles riesgos o remitirle a otras 
informaciones que le ayudarán a aclarar o simplificar los procedimientos.

La adición de uno de estos dos símbolos a una etiqueta de seguridad del tipo 
“Peligro” o “Advertencia” indica la existencia de un riesgo de descarga eléctrica 
que ocasionará lesiones si no se siguen las instrucciones.

Este es el símbolo de alerta de seguridad. Sirve para alertar de posibles riesgos de 
lesiones. Siga las recomendaciones de todos los mensajes de seguridad 
precedidos por este símbolo para evitar posibles lesiones e incluso la muerte.

Por favor, tenga en cuenta lo siguiente
Sólo el personal cualificado puede instalar, manipular y revisar el equipo 
electrónico así como realizar el mantenimiento de este. Schneider Electric 
no asume ninguna responsabilidad de las consecuencias que se deriven de la 
utilización de este manual.

Por cualificado se entiende la persona que cuenta con conocimientos y experiencia 
relacionados con la fabricación, la instalación y el funcionamiento de equipos 
eléctricos y que, además, ha recibido formación en materia de seguridad al objeto 
de reconocer y evitar cualquier riesgo.

PELIGRO indica una situación de riesgo inmediato que, si no se evita, causará la muerte 
o lesiones graves.

ADVERTENCIA indica una situación de riesgo potencial que, si no se evita, puede causar 
la muerte o lesiones graves.

PRECAUCIÓN indica una situación de riesgo potencial que, si no se evita, puede causar 
lesiones moderadas o leves.

AVISO se emplea en la descripción de prácticas que no pueden ocasionar lesiones. El 
símbolo de alerta de seguridad no se utilizará con este término de advertencia.
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Avisos

Aviso sobre la sección 15 de la normativa de la FCC
Este equipo ha sido probado y cumple los límites establecidos para los dispositivos 
digitales Clase A, según la sección 15 de la normativa de la FCC (Comisión federal 
de comunicaciones de los EE. UU.). Estos límites se establecen para proporcionar 
la protección adecuada contra interferencias que puedan dañar el equipo cuando 
este se utiliza en un entorno comercial. Este equipo genera, utiliza y puede emitir 
energía de radiofrecuencia y, si no se instala y utiliza siguiendo las indicaciones del 
manual de instrucciones, puede provocar interferencias que afecten a las radioco-
municaciones. Si se utiliza en una zona residencial, las interferencias podrían 
causar daños. En tal caso, el usuario es el responsable de corregir dichas 
interferencias por su propia cuenta y riesgo. Este aparato digital Clase A cumple con 
la normativa canadiense ICES-003 sobre equipos generadores de interferencias.
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Introducción
Este manual debe utilizarse con una PowerLogic™ EGX100 que cuente con la versión del 
firmware 3.0 o superior. Consulte el manual de instalación para obtener información sobre 
esta.
La pasarela EGX100 es un dispositivo de comunicación que ofrece conectividad entre 
Ethernet (Modbus TCP/IP) y dispositivos en línea serie, con lo cual permite que los clientes 
Modbus TCP/IP accedan a la información desde dispositivos esclavos en serie. También 
permite que los dispositivos maestros serie accedan a información desde dispositivos 
esclavos distribuidos en una red Ethernet.

Protocolos de Ethernet compatibles
La EGX acepta los siguientes protocolos Ethernet:
• Modbus TCP/IP: Se trata de una combinación del protocolo Modbus, que proporciona 

comunicación maestro-esclavo entre dispositivos, y TCP/IP, que proporciona 
comunicación a través de una conexión Ethernet. Sirve para intercambiar datos entre 
la EGX y otros dispositivos compatibles con Modbus TCP/IP a través del 
puerto TCP 502.

• Protocolo de transferencia de hipertexto (HTTP): Protocolo de red que realiza los 
envíos de archivos y datos en Internet Proporciona funcionalidad de servidor web por 
medio del puerto TCP 80. Mediante un explorador web es posible configurar la EGX de 
manera remota y visualizar los datos de diagnóstico.

• Protocolo de transferencia de archivos (FTP): Protocolo de red que ofrece la 
capacidad de transferir archivos por Internet de un ordenador a otro. Sirve para transferir 
las actualizaciones del firmware a la EGX por medio del puerto TCP 21.

• Protocolo simple de administración de redes (SNMP): Se basa en el formato MIB-II y 
proporciona la capacidad de almacenar y enviar información de identificación y 
diagnóstico utilizada en la red por razones de administración por medio del 
puerto UDP 161.

• Protocolo de resolución de dirección (ARP): Sirve para convertir las direcciones IP en 
direcciones Ethernet. Las solicitudes de ARP se envían a través de la EGX para 
determinar si su dirección es el duplicado de una dirección IP (consulte “Detección de 
direcciones IP duplicadas” en la página 4).

Equipo físico

Alimentación

Puerto Ethernet RJ45

LED para Ethernet 
y comunicaciones 

en serie

Botón de 
restablecim.

LED de 
alimentación 
y estado

Puerto serie RS485

Interruptores 
de puentes para 
polaridad, 
resistencia 
de final de línea 
y 2 hilos/4 hilos
Puerto 
serie RS232 
(conector RJ45)
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Otros recursos

Documentación: Visite www.powerlogic.com y seleccione su país. Seleccione Library > 
PowerLogic Products > Communications > EGX100 Gateway (Biblioteca > Productos 
PowerLogic > Comunicaciones > Pasarela EGX100) y haga clic en el documento que quiere 
descargar.

NOTA: Si ha seleccionado un país que no sea Estados Unidos, siga la navegación del sitio 
web específico del país para obtener la documentación de la EGX.

Firmware: Consulte “Firmware” en la página 15 para saber de dónde bajar las 
actualizaciones del firmware y cómo instalar el nuevo firmware.

Acceso a la EGX a través de una red
Una vez que haya configurado los parámetros de Ethernet (consulte el manual de 
instalación), podrá acceder a la EGX a través de una LAN de Ethernet con Internet 
Explorer 6.0 o superior.

Inicio de sesión en la EGX

Desconexión del sistema

Le aconsejamos que se desconecte cuando no necesite acceder a la EGX.

Para salir de la sesión de configuración de la EGX, haga clic en Desconexión y se cerrará 
la sesión.

Acción Resultado
1. Inicie Internet Explorer 6.0 o superior. Abre Internet Explorer.

2. En la barra de direcciones, escriba la dirección de 
la EGX (la dirección predeterminada 
es 169.254.0.10) y, a continuación, pulse Intro.

Abre el cuadro de diálogo Iniciar sesión.

3. Escriba su nombre de usuario (Administrator es el 
valor predeterminado) y la contraseña (Gateway es la 
predeterminada) en los cuadros de texto y después 
haga clic en Aceptar.

Introduce el nombre de usuario y la contraseña y, a 
continuación, abre la página de inicio de la EGX.

4. Haga clic en Configuración o en Diagnósticos para 
acceder a la página de configuración o de diagnóstico 
respectivamente de la EGX.

Abre las páginas de configuración o diagnóstico.

Figura 1: Página de inicio de la EGX

Barra de 
menús
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Descripción general de la interfaz de usuario de la EGX
La EGX se envía con 8 páginas web preinstaladas que se utilizan para la preparación y 
configuración de la EGX. Consulte la Tabla 1 para ver una descripción de cada página web.
 

Configuración
Para acceder a los vínculos de la página web Configuración, haga clic en Configuración en 
la barra de menús de la EGX.

Configuración de Ethernet y TCP/IP

NOTA: Tras introducir los cambios en los parámetros de Ethernet y hacer clic en Aplicar, 
la EGX se reiniciará.

Tabla 1: Páginas web estáticas de la EGX

Página web de 
la EGX Descripción Consulte 

la página

Configuración

Ethernet y TCP/IP Configure los parámetros de las comunicaciones Ethernet y TCP/IP. 3

Puerto serie Configure o cambie los parámetros de las comunicaciones serie. 5

Lista de dispositivos de 
la EGX

Identifique los dispositivos conectados en el bus de comunicaciones serie. 6

Cuentas de usuario1 Cree y modifique grupos y usuarios. 8

Acceso a página Web1 Seleccione los derechos de acceso a las páginas web para cada grupo de 
usuarios.

8

Filtrado de 
Modbus TCP/IP1

Configure las direcciones IP que podrán acceder a la EGX a través de 
Modbus TCP/IP.

9

Parámetros del SNMP1 Habilite y configure el Protocolo simple de administración de redes (SNMP), 
que permite que la EGX se identifique a otros dispositivos de red que solicitan 
datos SNMP.

10

Punto de acceso del 
sistema1

Permite que la EGX100 difunda su existencia a todas las pasarelas EGX300 
que estén conectadas a la red.

11

Diagnósticos

Estadísticas Muestra datos de diagnóstico que se utilizan para resolver problemas de la 
red. Esta página contiene también información acerca de la EGX específica 
del usuario, incluido el número de serie, la fecha de fabricación y la dirección 
de control de acceso de medios (MAC).

12

Lectura de registros de 
dispositivo

Permite que los administradores de la EGX lean datos de registro 
procedentes de dispositivos serie conectado a esta

14

1 Sólo el administrador tiene acceso.

Acción Resultado
1. En la página Configuración, haga clic en Ethernet y 

TCP/IP.
Abre la página Ethernet y TCP/IP.

2. Seleccione el formato de trama y el tipo de medio. Si 
no los conoce, póngase en contacto con el 
administrador de la red.

Selecciona el formato de trama y el tipo de medio.

3. Introduzca su dirección IP, la máscara de subred y la 
dirección predeter-minada de la pasarela asignadas a 
la EGX por el administrador de la red.

Introduce los parámetros de Ethernet para la EGX.
NOTA: Si introduce una dirección IP que ya esté siendo 
utilizada por otro dispositivo, se le pedirá que seleccione 
una dirección IP diferente. Consulte “Detección de 
direcciones IP duplicadas” en la página 4.

4. Haga clic en Aplicar. Actualiza la configuración de Ethernet y TCP/IP de 
la EGX.

* Consulte la Tabla 2 en la página 4 para ver una lista de opciones.
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Detección de direcciones IP duplicadas
Mientras está conectada a la red, la EGX publica su dirección IP. Para evitar conflictos de 
direcciones IP duplicadas, la EGX utiliza el protocolo de resolución de direcciones (ARP) al 
objeto de determinar si algún otro dispositivo de la red utiliza la misma dirección IP. En la 
Tabla 3 a continuación se explica cómo trata la EGX las direcciones duplicadas al 
detectarlas.

Figura 2: Página Ethernet y TCP/IP

Tabla 2: Configuración de Ethernet y TCP/IP de la EGX

Opción Descripción Valor
Formato de trama Permite seleccionar el formato en el que se envían los 

datos a través de una conexión Ethernet.
Ethernet II, 802.3 SNAP
Predeterminado: Ethernet II

Tipo de medio Sirve para definir la conexión física a Ethernet o el 
tipo de medio.

• 10T/100Tx Auto
• 10BaseT-HD
• 10BaseT-FD
• 100BaseTX-HD
• 100BaseTX-FD
Predeterminado: 10T/100Tx Auto

Dirección IP Sirve para introducir la dirección IP estática de 
la EGX.

Valor predeterminado: 169.254.0.10

Máscara de subred Permite introducir la dirección de la máscara de 
subred de la red.

Valor predeterminado: 255.255.0.0

Pasarela 
predeterminada

Sirve para introducir la dirección IP de la pasarela 
(router) que se usa en las comunicaciones con la red 
de área extendida (WAN).

Valor predeterminado: 0.0.0.0

Tabla 3: Situaciones de detección de IP duplicadas

Situación IP duplicada detectada LED de alimentación/estado

Proceso de inicio/restableci-
miento de alimentación

Vuelve a la dirección IP, la máscara de 
subred y la dirección de la pasarela 
predeterminadas de la EGX. Las 
solicitudes ARP se envían cada 15 segundos 
hasta que la dirección IP queda disponible. 
Cuando la dirección IP quede disponible, 
la EGX la utilizará.

Patrón de 4 parpadeos y pausa

Enlace de Ethernet detectado

Cambio manual de la dirección La EGX mantiene su dirección IP anterior y 
muestra un mensaje que indica que otro 
dispositivo ya está empleando la dirección IP.

Recibe una solicitud ARP Vuelve a la dirección IP, la máscara de 
subred y la dirección de la pasarela 
predeterminadas de la EGX si un dispositivo 
conectado envía cuatro solicitudes ARP de la 
dirección IP de la EGX. La EGX enviará 
solicitudes ARP cada 15 segundos hasta que 
la dirección IP vuelva a quedar disponible. 
Cuando la dirección IP quede disponible, 
la EGX la utilizará.

Patrón de 4 parpadeos y pausa
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Puerto serie

Acción Resultado
1. En la página Configuración, haga clic en Puerto 

serie.
Abre la página Puerto serie.

2. Seleccione el modo, la interfaz física, el modo de 
transmisión, la velocidad en baudios, la paridad y el 
tiempo de espera de respuesta (consulte la Tabla 4 
en la página 5).

Selecciona las opciones del puerto serie.

3. Si selecciona el modo Esclavo, introduzca las 
direcciones IP correspondientes a los dispositivos de 
conexión remota (consulte la Tabla 4 en la página 5).

Introduce las direcciones IP de los dispositivos remotos.

4. Haga clic en Aplicar. Actualiza la configuración del puerto serie de la EGX.

Figura 3: Página Puerto serie

Tabla 4: Configuración del puerto serie

Opción Descripción Valor
Modo Sirve para seleccionar el modo de uso del 

puerto COM de la EGX (Maestro o Esclavo).
NOTA: Cuando se cambia el valor de Modo, se 
reinicia la EGX.

Maestro, Esclavo
Valor predeterminado: Maestro

Interfaz física Sirve para seleccionar el modo de cableado físico del 
puerto serie de la EGX.

RS485 4 hilos, RS485 2 hilos 
o RS232
Valor predeterminado: 
RS485 2 hilos

Modo de transmisión Permite seleccionar el modo de transmitir datos en 
una conexión serie.

Modo Maestro: Automático, Modbus 
ASCII
Modo Esclavo: Modbus RTU, 
Modbus ASCII
Valor predeterminado: 
• Modo Maestro: Automático
• Modo Esclavo: Modbus RTU

NOTA: El modo Automático le permite 
comunicarse con dispositivos 
esclavos Modbus RTU, Jbus y 
PowerLogic™ (SY/MAX) en el mismo 
bus de comunicaciones serie.

Velocidad en baudios Sirve para seleccionar la velocidad de transmisión de 
datos en una conexión serie.

2400, 4800, 9600, 19200, 38400, 
56000*, 57600*
Valor predeterminado: 19200

Paridad Sirve para seleccionar si se comprueba la precisión 
de los datos con un bit de paridad.

Par, Impar o Ninguna
Valor predeterminado: Par

Tiempo de espera de 
respuesta

Permite seleccionar el tiempo que esperará la EGX 
para recibir respuesta de un dispositivo serie.

0,1 a 10 segundos
Predeterminado: 3 segundos

Conexiones 
Modbus TCP/IP 
remotas (sólo modo 
Esclavo)

Define una lista de direcciones Modbus TCP/IP que 
utilizará la EGX durante la comunicación en modo 
Esclavo.

—

* Sólo está disponible si la interfaz física y el modo de transmisión son RS232 y Modbus ASCII respectivamente.
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Lista de dispositivos de la EGX
Antes de comenzar, tenga en cuenta las consideraciones siguientes:
En relación con el uso del modo Maestro del puerto COM:

• No es obligatorio definir los dispositivos RTU/Jbus en la lista de dispositivos, pero le 
ayudará a gestionar el sistema.

• Los dispositivos con protocolo PowerLogic™ (SY/MAX) se deben definir en la lista de 
dispositivos.

NOTA: No utilice las direcciones serie esclavas 1 o 16 en el modo de transmisión 
Automático en un bus de comunicaciones serie con protocolos mixtos (por ejemplo, una sola 
conexión en bus de comunicaciones serie con algunos dispositivos que usen el protocolo 
PowerLogic™ y otros que usen el protocolo Modbus RTU/Jbus).

Configuración de la lista de dispositivos en modo Maestro

Si seleccionó el modo Maestro en la página Puerto serie, siga los pasos descritos a 
continuación para configurar la lista de dispositivos:

Figura 4: Topología del modo Maestro

Acción Resultado
1. En la página Configuración, haga clic en Lista de 

dispositivos.
Abre la página Lista de dispositivos.

2. Seleccione el número de dispositivos visualizables (1 a 128) 
y, a continuación, haga clic en Aplicar.

Selecciona el número de ubicaciones visualizables 
que utilizar para definir los dispositivos esclavos 
en serie conectados a la EGX.

3. En el cuadro de texto ID local, escriba el identificador local 
(dirección) del dispositivo esclavo en serie.

Introduce la dirección local del dispositivo.

4. Seleccione el protocolo. Selecciona el protocolo correspondiente al 
dispositivo conectado.

5. Repita los pasos 3 y 4 hasta introducir todos los dispositivos. Introduce todos los dispositivos conectados.
6. Haga clic en Aplicar. Actualiza los valores de Lista de dispositivos.

Figura 5: Página Lista de dispositivos en modo Maestro

Conexión Ethernet

Conexión RS485

Dispositivos esclavos en serie

Hasta 
128 dispositivos 
esclavos en serie 
con repetidores

EGX en 
modo 
Maestro
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Configuración de la lista de dispositivos en modo Esclavo
El modo Esclavo del puerto serie permite que los dispositivos Modbus maestros en serie 
accedan a la información de los dispositivos esclavos en serie en una red TCP/IP. La 
Figura 6 a continuación ilustra cómo se conectan los dispositivos a través de los valores de 
la lista de dispositivos de la Figura 7.

Si seleccionó el modo Esclavo en la página Puerto serie, siga los pasos descritos a 
continuación para configurar la lista de dispositivos:

Figura 6: Topología del modo Esclavo

2 5 2 3 4 5 6 7

Conexión Ethernet

EGX en 
modo 

Maestro

Dirección IP: 
169.254.0.75

Conexión RS485

Dispositivos esclavos en serie

Conexión RS232 
o RS485

Son posibles hasta 16 conexiones IP 
remotas con un máximo de 
128 dispositivos esclavos en serie.

EGX en modo 
Esclavo

EGX en modo 
Maestro

Dirección IP: 
169.254.0.28

Dispositivos esclavos en serie

Conexión RS485

Acción Resultado
1. En la página Configuración, haga clic en Lista de 

dispositivos.
Abre la página Lista de dispositivos.

2. Seleccione el número de dispositivos visualizables 
(1 a 128) y, a continuación, haga clic en Aplicar.

Selecciona el número de ubicaciones visualizables que se 
puede utilizar para definir los dispositivos Modbus TCP/IP 
remotos.

3. Seleccione la conexión. Selecciona la dirección Modbus TCP/IP que se asocia 
con el identificador remoto.

4. En el cuadro de texto ID local, escriba el identificador 
local (dirección) del dispositivo esclavo en serie.

Introduce la dirección del dispositivo que utilizará el 
dispositivo Modbus maestro local para acceder al 
dispositivo remoto.

5. En el cuadro de texto ID remoto, escriba el 
identificador remoto (dirección) del dispositivo 
esclavo en serie.

Introduce la dirección esclava en serie del dispositivo de 
conexión remota. 

6. Repita los pasos 3 a 5 hasta introducir todos los 
dispositivos.

Introduce toda la información de asignaciones de modo 
que la EGX se comunique con los dispositivos remotos.

7. Haga clic en Aplicar. Actualiza los valores de Lista de dispositivos.

Figura 7: Página Lista de dispositivos en modo Esclavo
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Cuentas de usuario
A los usuarios de la EGX se les asignan nombres de usuario y contraseñas. Cada usuario 
pertenece a un grupo, cuyos derechos de acceso a las páginas web de la EGX los asigna el 
administrador de la EGX.

NOTA: Existen dos cuentas de usuario predeterminadas: Administrator (Administrador), 
cuya contraseña es “Gateway”, y Guest (Invitado), cuya contraseña es “Guest”.

Acceso a páginas web

Acción Resultado
1. En la página Configuración, haga clic en Cuentas de 

usuario.
Abre la página Cuentas de usuario.

2. Si desea cambiar el nombre de un grupo, escriba el 
nuevo nombre en uno de los cuadros de texto 
Grupos (no se puede cambiar el nombre del grupo 
Administradores).

Introduce un nuevo nombre de grupo.

3. En la sección Usuarios, introduzca un nombre 
(1 a 24 caracteres) y contraseña (0 a 12 caracteres) 
para el nuevo usuario.

NOTA: Los nombres de usuario y las contraseñas 
respetan mayúsculas y minúsculas y sólo pueden 
contener caracteres alfanuméricos.

Introduce el nombre y la contraseña de un usuario.

4. Seleccione un grupo y el idioma predeterminado 
aplicables al nuevo usuario.

Selecciona el grupo y el idioma para un usuario.

5. Repita los pasos 3 y 4 por cada usuario adicional que 
desee agregar.

Continúa añadiendo usuarios.

6. Haga clic en Aplicar. Guarda toda la configuración de las cuentas de usuario.

Tabla 5: Cuentas y contraseñas de la EGX

Cuenta Contraseña predeterminada
Administrator Gateway

Guest Guest

Cuentas definidas por el usuario (hasta 11 cuentas) Sin valor predeterminado. La contraseña la define 
el usuario.

Figura 8: Página Cuentas de usuario

Acción Resultado
1. En la página Configuración, haga clic en Acceso a página Web. Abre la página Acceso a página Web.

2. En la fila Ethernet y TCP/IP, seleccione el nivel de acceso 
(Ninguna, Sólo lectura o Completo) que tiene cada grupo de 
usuarios para la página web Ethernet y TCP/IP.

Consulte la Tabla 6 a continuación para ver 
una explicación de los niveles de acceso 
correspondientes a cada grupo.
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Filtrado de Modbus TCP/IP
Esta función permite al administrador asignar o denegar el acceso que los clientes 
Modbus TCP/IP tienen a los dispositivos esclavos en serie conectados a la EGX.

NOTA: Existe una dirección Modbus TCP/IP anónima (***.***.***.***) que se puede 
configurar como Sólo lectura o Ninguna. Si la configura como Sólo lectura, permitirá que 
cualquier cliente Modbus TCP/IP que no esté en la lista de filtrado acceda a los dispositivos 
esclavos en serie con acceso de sólo lectura. Si la configura como Ninguna, bloqueará a 
todos los clientes Modbus TCP/IP que no estén en la lista de filtrado.

3. Para permitir el acceso de invitados a la página web, seleccione 
Sólo lectura en la columna Guest.
NOTA: Si el grupo Guest es de sólo lectura, otros grupos se 
pueden configurar como Sólo lectura o Completo. 

Permite que el grupo Guest predeterminado 
acceda a la página web.

4. Repita los pasos 2 y 3 para las filas Puerto serie, Lista de 
dispositivos, Estadísticas y Lectura de registros de dispositivo.

Selecciona el nivel de acceso para cada 
página web.

5. Haga clic en Aplicar. Guarda los valores de las contraseñas.

Tabla 6: Acceso de grupo

Grupo Acceso
Administrator Acceso completo a todas las páginas web.

NOTA: Para garantizar la seguridad del sistema, le recomendamos que cambie la 
contraseña predeterminada del administrador la primera vez que se conecte al sistema.

Guest Acceso de sólo lectura a las páginas web seleccionadas.

Tres grupos definidos 
por el usuario

Al elegir entre las siguientes opciones, el administrador asigna el acceso a las páginas web 
para cada grupo. Los niveles de acceso son los siguientes:
• Ninguna: el grupo no tiene acceso a la página web seleccionada.
• Sólo lectura: la contraseña le concede al grupo acceso de sólo lectura a la página web 

seleccionada.
• Completo: el grupo tiene el mismo acceso que el grupo de administradores a la página 

web seleccionada.

Figura 9: Página Acceso a página Web

Acción Resultado

Acción Resultado
1. En la página Configuración, haga clic en Filtrado 

de Modbus TCP/IP.
Abre la página Filtrado de Modbus TCP/IP.

2. Marque la casilla de verificación Activar filtrado. Activa el filtrado.

3. En la columna Dirección IP, introduzca la 
dirección del cliente Modbus TCP/IP.

Introduce la dirección IP de un cliente Modbus TCP/IP que 
tendrá acceso a los dispositivos serie conectados a la EGX.

4. En la columna Nivel de acceso, seleccione Sólo 
lectura o Completo.

Selecciona el nivel de acceso para la correspondiente 
dirección IP. Cuando se establece como Sólo lectura, sólo se 
permiten los siguientes códigos de función Modbus TCP/IP:
Decimal: 1, 2, 3, 4, 7, 8, 11, 12, 17, 20, 24, 43, 100
Hexadecimal: 01, 02, 03, 04, 07, 08, 0B, 0C, 11, 14, 18, 2B, 64

5. Repita los pasos 3 y 4 para agregar más 
direcciones IP.

Continúa añadiendo direcciones IP para el filtrado.

6. Haga clic en Aplicar. Guarda la lista de filtrado de direcciones Modbus TCP/IP.
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Parámetros del SNMP
La EGX es compatible con el protocolo SNMP, lo cual permite que un administrador de red 
acceda de manera remota a una EGX mediante un gestor de SNMP y visualice el estado de 
la conexión y los diagnósticos en formato MIB-II.

Figura 10: Página Filtrado de Modbus TCP/IP

Acción Resultado
1. En la página Configuración, haga clic en Parámetros 

del SNMP.
Abre la página Parámetros del SNMP.

2. Marque la casilla de verificación Activar SNMP para 
habilitar el protocolo simple de administración de 
redes.

NOTA: Si quita la marca de Activar SNMP y hace clic 
en Aplicar, se reiniciará la EGX y se desactivará la 
funcionalidad SNMP.

Activa el protocolo SNMP.

3. Introduzca el contacto del sistema, el nombre del 
sistema, su ubicación, el nombre de la comunidad de 
sólo lectura y el nombre de la comunidad de lectura y 
escritura.

Introduce la información del sistema SNMP y los nombres 
de acceso de las comunidades.

4. Haga clic en Aplicar. Guarda los valores del protocolo SNMP.

Figura 11: Página Parámetros del SNMP
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Punto de acceso del sistema

El punto de acceso del sistema permite que la EGX100 difunda su existencia a todas las 
pasarelas EGX300 que estén conectadas a la red. Esta función está configurada para su 
ejecución de manera predeterminada, por lo que no es necesario configurar ningún 
parámetro adicional.

La pantalla de configuración de la Figura 12 de la página 11 le permitirá introducir la 
dirección IP del grupo y su información asociada.

Figura 12: Punto de acceso del sistema

Acción Resultado
1. En el menú Configuración, haga clic en Punto de acceso del 

sistema.
Abre la ventana Punto de acceso del sistema.

2. Seleccione el puerto UDP, la dirección IP del grupo, el intervalo 
de introducción, el tiempo de espera, el período de vida de 
multidifusión y la comunidad. Consulte la Tabla 7 para ver las 
descripciones de los parámetros.

Selecciona la configuración del punto de acceso 
del sistema.

3. Haga clic en Aplicar.
NOTA: Para volver a la configuración predeterminada, haga clic 
en Predeterminados y, a continuación, en Aplicar.

Aplica la configuración a la EGX100.

Tabla 7: Configuración del punto de acceso del sistema

Opción Descripción Valor
Activado Cuando se marca esta casilla, las pasarelas EGX300 podrán 

detectar las EGX100 que tengan la misma dirección IP de 
grupo.

Activado, desactivado
Predeterminado: Activado

Puerto UDP Le permite establecer el número de puerto del puerto UDP 
empleado por la detección de la función Punto de acceso del 
sistema.

De 1 a 65535
Valor predeterminado: 59

Dirección IP del grupo Este campo admite direcciones de unidifusión o multidifusión. Valor predeterminado: 
224.0.1.2

Intervalo de introducción Periodo de tiempo transcurrido entre mensajes de bienvenida 
emitidos por esta EGX100 con que se anuncia su presencia a 
otros dispositivos de punto de acceso del sistema de 
Schneider Electric que se encuentren en red.

De 1 a 65534 segundos
Predeterminado: 
300 segundos

Tiempo de espera Periodo de tiempo durante el cual los mensajes de bienvenida 
que emite esta EGX100 deberían ser retenidos por los 
destinatarios antes de considerar que esta no está disponible.

De 2 a 65535 segundos
Predeterminado: 
600 segundos

Período de vida de 
multidifusión

Le permite controlar la amplitud del área de la red para 
detectar otros dispositivos. Se controla mediante el número de 
veces que se permite el reenvío de la multidifusión a otros.

De 1 a 255 saltos de router
Valor predeterminado: 1

Comunidad Los dispositivos de un grupo pueden dividirse en 
comunidades. Las pasarelas EGX300 son capaces de detectar 
las EGX100 que tengan la misma dirección IP del grupo y el 
mismo número de comunidad.

Si se configura el número de comunidad como “0”, ello 
permitirá que una EGX300 detecte todas las EGX100 con la 
misma dirección IP de grupo independientemente del valor del 
parámetro de comunidad.

De 0 a 65535
Valor predeterminado: 0
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Diagnósticos
Para acceder a los vínculos de la página web Diagnósticos, haga clic en Diagnósticos en la 
barra de menús de la EGX.

Estadísticas

NOTA: Esta página ilustra las lecturas acumuladas desde la última vez que se activó 
la EGX. Si la EGX pierde alimentación, todos los valores acumulativos volverán a cero.

Acción Resultado
1. En la página Diagnósticos, haga clic 

en Estadísticas.
Abre la página Estadísticas (consulte la Figura 13).

NOTA: La página Estadísticas muestra los datos basados en el modo 
seleccionado en “Puerto serie” en la página 5. 

2. Visualice los datos. Consulte “Interpretación de las estadísticas” en la página 13.

3. Haga clic en Restablecer. Restablece los datos de diagnóstico acumulativos de la EGX a 0.

Figura 13: Página Estadísticas

Lectura con puerto serie en MODO MAESTRO Lectura con puerto serie en MODO ESCLAVO
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Interpretación de las estadísticas

Estadística Descripción

Ethernet

Estado de conexión Cadena de estado que representa la velocidad y la configuración bidireccional que 
se utiliza para comunicarse con el dispositivo conectado.

Tramas transmitidas 
satisfactoriamente

Contador que aumenta cada vez que se envía una trama correctamente.

Colisiones Contador que aumenta cada vez que se reenvía una trama debido a detección de 
colisiones.

Colisiones excesivas Contador que aumenta cada vez que no se puede enviar una trama porque ha 
alcanzado el estado de colisión máxima basado en el algoritmo de retroceso 
exponencial binario truncado.

Tramas recibidas 
satisfactoriamente

Contador que aumenta cada vez que se recibe una trama correctamente.

Errores de CRC de tramas Contador que aumenta cada vez que se recibe una trama que contiene una suma 
de verificación/CRC que no coincide con la calculada.

Errores de alineación Contador que aumenta cada vez que se recibe una trama que contiene un error de 
suma de verificación/CRC y que no termina en un borde de trama de 8 bits.

Tramas demasiado largas Contador que aumenta cada vez que se recibe una trama que excede el tamaño 
máximo definido en las normas (tramas de más de 1518 bytes).

Tramas demasiado cortas Contador que aumenta cada vez que se recibe una trama que no alcanza el 
tamaño mínimo definido en las normas (tramas de menos de 64 bytes).

Modbus TCP/IP

Tramas enviadas Contador que aumenta cada vez que se envía una trama.

Tramas recibidas Contador que aumenta cada vez que se recibe una trama.

Errores de protocolo Contador que aumenta cada vez que se recibe un mensaje mal formado.

Conexiones activas1 Valor de estado que representa el número de conexiones activas en el momento 
de actualización de la página de diagnósticos. Se admite un máximo de 
32 conexiones. Al hacer clic en Conexiones activas, se abre una ventana nueva 
con una lista de todas las conexiones clientes activas.

Conexiones acumuladas1 Contador que aumenta cada vez que se realiza una conexión a la EGX.

Máximo de conexiones1 Valor de estado que representa el número máximo de conexiones que pueden 
estar activas en un momento dado.

Mensajes entrantes de lectura1 Contador que aumenta cada vez que se recibe un mensaje de solicitud de lectura.

Mensajes salientes de lectura2 Contador que aumenta cada vez que se envía un mensaje de solicitud de lectura.

Mensajes entrantes de escritura1 Contador que aumenta cada vez que se recibe un mensaje de solicitud de 
escritura.

Mensajes salientes de escritura2 Contador que aumenta cada vez que se envía un mensaje de solicitud de 
escritura.

Mensajes entrantes de respuesta2 Contador que aumenta cada vez que se recibe un mensaje de respuesta.

Mensajes salientes de respuesta1 Contador que aumenta cada vez que se envía un mensaje de respuesta.

Puerto serie

Tramas enviadas Contador que aumenta cada vez que se envía una trama.

Tramas recibidas Contador que aumenta cada vez que se recibe una trama.

Errores de CRC de tramas Contador que aumenta cada vez que se recibe un mensaje que contiene una CRC 
que no coincide con la calculada. Suele ser el resultado de problemas de 
cableado.

Errores de protocolo Contador que aumenta cada vez que se recibe un mensaje mal formado.

Tiempos de espera Contador que aumenta cada vez que se envía un mensaje de solicitud sin recibir 
el mensaje de respuesta correspondiente durante el tiempo permitido. Los 
tiempos de espera de respuesta suelen ser el resultado de errores de 
configuración o un dispositivo que no responde.

Mensajes entrantes de lectura2 Contador que aumenta cada vez que se recibe un mensaje de solicitud de lectura.

Mensajes salientes de lectura1 Contador que aumenta cada vez que se envía un mensaje de solicitud de lectura.

Mensajes entrantes de escritura2 Contador que aumenta cada vez que se recibe un mensaje de solicitud de 
escritura.

Mensajes salientes de escritura1 Contador que aumenta cada vez que se envía un mensaje de solicitud de 
escritura.

1 Disponible cuando el puerto serie está en modo Maestro.
2 Disponible cuando el puerto serie está en modo Esclavo.
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Lectura de registros de dispositivo

Información de pasarela

Versión del firmware Versión del firmware que está instalada en la EGX.

Tiempo de inactividad del sistema Porcentaje del 0% al 100% que indica el tiempo medio de procesador que no se 
utiliza.

Dirección MAC Dirección exclusiva del hardware Ethernet de una EGX.

Número de serie Número de serie de la EGX.

Número de modelo Número de modelo de la EGX (100).

Versión del hardware Versión del hardware de la EGX.

Fecha de fabricación Fecha de fabricación de la EGX.

Estadística Descripción

Acción Resultado
1. En la página Diagnósticos, haga clic en Lectura de 

registros de dispositivo.
Abre la página Lectura de registros de dispositivo.

2. Introduzca el identificador del dispositivo, el número de 
registro de inicio y el número de registros que desea leer.

Introduce los valores con los que empezar a leer 
los registros del dispositivo especificado.

3. Seleccione un tipo de datos. Selecciona el tipo de datos que visualizar.

4. Para modificar la visualización de los datos de la columna 
Valor, seleccione Decimal, Hexadecimal, Binario o ASCII.

Selecciona el modo de visualización de los valores 
de los datos.

5. Haga clic en Lectura. Muestra los datos solicitados.

Tabla 8: Parámetros de lectura de registros de dispositivo de la EGX

Opción Descripción Predet.
ID de dispositivo Dirección del dispositivo cuyos registros se leen. 1

Registro de inicio Primer registro para leer. 1000

Número de registros Número de registros para leer (1 a 10). 10

Columna Registro Muestra una lista con los números de los registros. —

Columna Valor Muestra una lista de los datos almacenados en un registro. Los 
valores recuperados dependen del dispositivo conectado a la EGX. 
Consulte la documentación correspondiente al dispositivo conectado 
para obtener más información acerca de los valores de los registros 
almacenados.

—

Tipo de datos Seleccione Registros de retención, Registros de entrada, Bobinas de 
salida, Bobinas de entrada o ID de dispositivo para especificar los 
valores recuperados.

Registros de 
retención

Opciones Decimal, 
Hexadecimal, Binario o ASCII

Seleccione una opción para especificar el modo de visualización de 
los datos de la columna Valor.

Decimal
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Firmware
El firmware de la EGX se puede actualizar utilizando el protocolo de transferencia de 
archivos (FTP). Consulte el sitio www.powerlogic.com o a su distribuidor local para obtener 
la última actualización del firmware.

Identificación de la versión del firmware

Obtención de firmware nuevo

Figura 14: Página Lectura de registros de dispositivo

Acción Resultado
1. Conéctese a la EGX. Abre la página de inicio de la EGX.

2. Localice la versión del firmware en la parte inferior izquierda 
de la página.

NOTA: Si ha actualizado el firmware recientemente, 
pulse F5 para actualizar la página web y actualizar el 
número de firmware que aparece en ella.

Señala la versión del firmware de la EGX.

3. También puede seleccionar Diagnósticos > Estadísticas 
para ver la versión del firmware en la sección Información 
de pasarela.

También señala la versión del firmware de la EGX.

Acción Resultado
1. Inicie Internet Explorer, escriba “www.powerlogic.com” en la 

barra de direcciones y luego pulse Intro.
Abre el sitio web de PowerLogic.

2. Seleccione su país y luego haga clic en Go (Ir).

NOTA: Si ha seleccionado Estados Unidos, vaya al paso 3. 
De lo contrario, siga la navegación del sitio web específico 
del país para obtener el firmware de la EGX.

Abre el sitio web de PowerLogic de su país.

3. Seleccione Firmware Downloads > Products > 
PowerLogic Communications > EGX100 (Descargas de 
firmware > Productos > Comunicaciones de PowerLogic > 
EGX100).

Muestra las descargas disponibles para 
la EGX100.

4. Haga clic en el vínculo EGX100 Firmware (Firmware de 
la EGX100).

Abre la página de instrucciones del firmware de 
la EGX100.
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Actualización del archivo de firmware

5. Haga clic en la ficha Files (Archivos) y, a continuación, en 
el vínculo del archivo de firmware (eg#####.bin, donde 
“#####” es el número del firmware).

NOTA: Debe iniciar sesión para descargar los archivos del 
firmware. Si no tiene un nombre de usuario ni una 
contraseña, siga las instrucciones del sitio web.

Muestra los nombres de archivo y, a continuación, 
abre el cuadro de diálogo Descarga de archivos.

6. Haga clic en Guardar. Guarda el archivo de firmware.

Acción Resultado

Acción Resultado
1. Inicie Internet Explorer, escriba ftp:// y la dirección IP de 

la EGX en la barra de direcciones (por ejemplo, 
ftp://169.254.0.10), y luego pulse Intro.

Abre el cuadro de diálogo Iniciar sesión como.

2. Escriba el nombre de usuario Administrator y la contraseña 
de administrador en los cuadros de texto, y luego haga clic 
en Iniciar sesión.

Abre una sesión de FTP con la EGX.

3. Localice el archivo de firmware guardado en el equipo, haga 
clic con el botón derecho en el archivo y luego haga clic en 
Copiar.

Copia el archivo de firmware en el portapapeles.

4. Haga clic con el botón derecho en la ventana de Internet 
Explorer y seguidamente haga clic en Pegar.
NOTA: En vez de copiar y pegar el nombre de archivo del 
firmware, puede arrastrarlo y soltarlo en Internet Explorer.

Copia el firmware en la EGX y esta se reinicia.

5. Haga clic en el botón Cerrar en la ventana de Internet 
Explorer.

Cierra Internet Explorer y termina la conexión FTP 
con la EGX.

6. Para verificar que se ha actualizado correctamente la 
versión del firmware, siga los pasos de “Identificación de la 
versión del firmware” en la página 15.

Verifica la versión actualizada del firmware.
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Informations sur la sécurité

Informations importantes
Lisez attentivement ces directives et examinez l’équipement afin de vous 
familiariser avec lui avant l’installation, l’utilisation ou l’entretien. Les messages 
spéciaux qui suivent peuvent apparaître dans ce document ou sur l’appareillage. Ils 
vous avertissent de dangers potentiels ou attirent votre attention sur des 
renseignements pouvant éclaircir ou simplifier une procédure.

L’ajout de l’un ou l’autre des symboles à une étiquette de sécurité « Danger » 
ou « Avertissement » vous indique qu’un danger électrique existe et qu’il pourra 
y avoir des blessures corporelles si les directives ne sont pas suivies.

Ceci est le symbole d’une alerte de sécurité. Il sert à vous avertir d’un danger 
potentiel de blessures corporelles. Respectez toutes les consignes de sécurité 
accompagnant ce symbole pour éviter tout risque potentiel de blessure ou de mort.

Veuillez noter
Seul un personnel qualifié doit effectuer l’installation, l’utilisation, l’entretien et la 
maintenance du matériel électrique. Schneider Electric décline toute responsabilité 
quant aux conséquences éventuelles découlant de l’utilisation de ce matériel.

Par personne qualifiée, on entend un technicien compétent en matière de 
construction, d’installation et d’utilisation de ce type d’installation électrique et 
formé aux procédures de sécurité, donc capable de détecter et d’éviter les risques 
associés.

DANGER indique une situation de danger imminent qui, si elle n’est pas évitée, entraînera 
la mort ou des blessures graves.

AVERTISSEMENT indique une situation de danger potentiel qui, si elle n’est pas évitée, 
peut entraîner la mort ou des blessures graves.

ATTENTION indique une situation de danger potentiel qui, si elle n’est pas évitée, peut 
entraîner des blessures mineures ou modérées.

AVIS est utilisé pour les applications sans risque de dommages corporels. Le symbole 
d’alerte de sécurité ne peut être utilisé avec ce terme.
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Avis

Avis FCC section 15
Cet appareil a subi des essais et a été reconnu conforme aux limites imposées aux 
appareils numériques de classe A, selon le paragraphe 15 de la réglementation 
FCC (Commission fédérale des communications des États-Unis). Ces limites sont 
conçues pour fournir une protection raisonnable contre les interférences nuisibles 
lorsqu’un appareil est employé dans un environnement commercial. Cet appareil 
produit, utilise et peut émettre de l’énergie radiofréquence et, s’il n’est pas installé 
ou utilisé conformément au mode d’emploi, il peut provoquer des interférences 
nuisibles aux communications radio. Le fonctionnement de cet appareil dans une 
zone résidentielle est susceptible de provoquer des interférences nuisibles, auquel 
cas l’utilisateur devra corriger les interférences à ses propres frais. Cet appareil 
numérique appartient à la Classe A et est conforme à la norme ICES-003 du 
Canada.
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Introduction
Ce manuel doit être utilisé avec une passerelle PowerLogic™ EGX100 équipée de la 
version 3.0 ou ultérieure du logiciel embarqué (firmware). Pour des informations concernant 
l’installation, consultez le manuel d’installation.

La passerelle EGX100 est un appareil de communication qui assure la connectivité entre 
des appareils Ethernet (Modbus TCP/IP) et série. Elle permet à des clients Modbus TCP/IP 
d’accéder aux informations d’appareils esclaves en série. Elle permet aussi à des appareils 
série maîtres d’accéder aux informations d’appareils esclaves répartis sur un réseau 
Ethernet.

Protocoles Ethernet pris en charge
La passerelle EGX prend en charge les protocoles Ethernet suivants :

• Modbus TCP/IP : Modbus TCP/IP est une combinaison du protocole Modbus qui permet 
les communications maître/esclave entre appareils et du protocole TCP/IP qui permet de 
communiquer par le biais d’une connexion Ethernet. Modbus TCP/IP permet d’échanger 
des données entre la passerelle EGX et d’autres appareils compatibles Modbus TCP/IP 
via le port TCP 502.

• Hypertext Transfer Protocol (HTTP) : HTTP est un protocole réseau qui gère la remise 
de fichiers et de données sur le Web. Il fournit les fonctionnalités de serveur Web via le 
port TCP 80. La configuration à distance de la passerelle EGX et l’affichage des 
diagnostics sont possibles en utilisant un navigateur Web.

• File Transfer Protocol (FTP) : FTP est un protocole réseau qui permet de transférer des 
fichiers d’un ordinateur à un autre sur Internet. Le protocole FTP s’utilise pour transférer 
les mises à jour dans la passerelle EGX via le port TCP 21.

• Simple Network Management Protocol (SNMP) : Basé sur le format MIB2, SNMP 
permet d’enregistrer et d’identifier des informations de diagnostic utilisées pour la gestion 
du réseau via le port UDP 161.

• ARP (Address Resolution Protocol) : ARP convertit des adresses IP en adresses 
Ethernet. La passerelle EGX envoie des requêtes ARP pour vérifier si son adresse IP est 
déjà utilisée (voir « Détection des adresses IP identiques », page 4).

Matériel

Alimentation

Port Ethernet RJ-45

Voyant LED pour 
les communications 

Ethernet et série

Bouton de 
réinitialisation

Voyant LED 
d’alimentation 
et d’état

Port série RS-485

Cavaliers de polarité, 
de terminaison et 2/4 
fils
Port série RS-232 
(connecteur RJ-45)
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Ressources supplémentaires

Documentation : Rendez-vous sur le site www.powerlogic.com et sélectionnez votre pays. 
Sélectionnez Library (bibliothèque) > PowerLogic Products (produits PowerLogic) > 
Communications > EGX100 Gateway (passerelle EGX100), puis cliquez sur le document 
que vous souhaitez télécharger.

REMARQUE : Si vous avez sélectionné un pays autre que les États-Unis, suivez les étapes 
spécifiques à chaque pays pour obtenir la documentation EGX.

Logiciel embarqué (firmware) : la section « Logiciel embarqué (firmware) », page 15 
explique comment télécharger et installer les mises à jour du logiciel embarqué.

Accès à la passerelle EGX via un réseau
Après avoir configuré les paramètres Ethernet (voir le manuel d’installation), vous pouvez 
accéder à la passerelle EGX sur un réseau local Ethernet au moyen d’Internet Explorer 6.0 
(ou d’une version ultérieure).

Connexion à la passerelle EGX

Déconnexion

Nous vous recommandons de vous déconnecter dès que vous n’avez plus besoin d’accéder 
à la passerelle EGX.

Pour fermer la session de configuration EGX en cours, cliquez sur Déconnexion.

Action Résultat
1. Lancez Internet Explorer 6.0 (ou version ultérieure). Ouvre Internet Explorer.

2. Dans la zone Adresse, tapez l’adresse IP de la 
passerelle EGX (169.254.0.10 par défaut), puis 
appuyez sur Entrée.

Ouvre la boîte de dialogue de connexion.

3. Tapez votre nom d’utilisateur (Administrator par 
défaut) et votre mot de passe (Gateway par défaut) 
dans les zones appropriées, puis cliquez sur OK.

Saisit le nom d’utilisateur et le mot de passe, puis ouvre la 
page d’accueil EGX.

4. Cliquez sur Configuration pour accéder à la page de 
configuration EGX ou cliquez sur Diagnostics pour 
accéder à la page de diagnostic EGX.

Ouvre la page Configuration ou Diagnostics.

Figure 1 : Page d’accueil EGX

Barre de 
menus
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Présentation de l’interface utilisateur EGX
La passerelle EGX est livrée avec huit pages Web préinstallées utilisées pour la 
configuration. Voir le Tableau 1 pour la description de chaque page.
 

Configuration
Pour accéder aux liens de la page Configuration, cliquez sur Configuration dans la barre 
de menus de la passerelle EGX.

Paramètres Ethernet et TCP/IP

REMARQUE : Après avoir effectué les modifications et cliqué sur Appliquer, la passerelle 
EGX redémarre.

Tableau 1 : EGX – Pages Web statiques

Page Web EGX Description Voir 
page

Configuration

Ethernet et TCP/IP Configure les paramètres des communications Ethernet et TCP/IP. 3

Port série Définit ou modifie les paramètres des communications série. 5

Liste des appareils Identifie les appareils série raccordés à la guirlande. 6

Comptes utilisateur1 Permet de créer ou modifier les noms de groupe. 8

Accès aux pages Web1 Sélectionne les droits d’accès aux pages Web pour chaque groupe 
d’utilisateurs.

8

Filtrage Modbus TCP/IP1 Configure les adresses IP qui peuvent accéder à la passerelle EGX via le 
protocole Modbus TCP/IP.

9

Paramètres SNMP1 Permet d’activer et de configurer le protocole SNMP (Simple Network 
Management Protocol), qui permet à la passerelle EGX de s’identifier auprès 
des appareils réseau qui demandent des données SNMP.

10

Point d’accès système1 Permet à la passerelle EGX100 de multidiffuser sa présence à toutes les 
passerelles EGX300 connectées au réseau.

11

Diagnostics

Statistiques Affiche les données de diagnostic utilisées pour rechercher des problèmes sur 
le réseau. Cette page contient également des informations sur votre 
passerelle EGX, notamment le numéro de série, la date de fabrication et 
l’adresse MAC (Media Access Control – contrôle d’accès au support).

12

Lecture de registres 
d’appareils

Permet aux administrateurs EGX de lire les données de registres d’un 
appareil série connecté à la passerelle EGX.

14

1 Uniquement accessible par un administrateur

Action Résultat
1. À la page Configuration, cliquez sur Ethernet et 

TCP/IP.
Ouvre la page Ethernet et TCP/IP.

2. Sélectionnez le format de trame et le type de support. 
Contactez votre administrateur réseau si vous ne 
connaissez pas ces informations.

Sélectionne le format de trame et le type de support.

3. Entrez l’adresse IP, le masque de sous-réseau et 
l’adresse de passerelle attribués à la passerelle EGX 
par votre administrateur réseau.

Configure les paramètres Ethernet de la passerelle EGX.
REMARQUE : Si vous saisissez une adresse IP déjà 
utilisée par un autre appareil, le système vous demande 
d’en saisir une autre. Voir « Détection des adresses IP 
identiques », page 4.

4. Cliquez sur Appliquer. Met à jour les paramètres Ethernet et TCP/IP de la 
passerelle EGX.

* Voir le Tableau 2, page 4 pour la liste des options.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1075 of 3354



Passerelle Ethernet PowerLogic™ EGX100  63230-319-204B1
Configuration 08/2012

© 2006-2012 Schneider Electric. Tous droits réservés.4

Détection des adresses IP identiques
Lorsqu’elle est connectée au réseau, la passerelle EGX publie son adresse IP. Afin d’éviter 
les conflits d’adresses IP identiques, la passerelle EGX utilise le protocole ARP (Address 
Resolution Protocol) pour vérifier si un autre appareil du réseau utilise la même adresse IP. 
Le Tableau 3 ci-dessous explique comment la passerelle EGX gère une adresse IP en 
double qu’elle détecte.

Figure 2 : Page Ethernet et TCP/IP

Tableau 2 : Paramètres Ethernet et TCP/IP de la passerelle EGX

Option Description Valeur
Format de trame Sélection du format des données envoyées à travers une 

connexion Ethernet.
Ethernet II, 802.3 SNAP
Par défaut : Ethernet II

Type de support Définition de la connexion Ethernet physique ou du type de 
support.

• 10T/100Tx Auto
• 10BaseT-HD
• 10BaseT-FD
• 100BaseTx-HD
• 100BaseTx-FD
Par défaut : 10T/100Tx Auto

Adresse IP Saisie de l’adresse IP statique de la passerelle EGX. Par défaut : 169.254.0.10

Masque de sous-réseau Saisie de l’adresse IP Ethernet du masque de sous-réseau. Par défaut : 255.255.0.0

Passerelle par défaut Saisie de l’adresse IP de la passerelle (routeur) utilisée 
pour les communications sur réseau étendu.

Par défaut : 0.0.0.0

Tableau 3 : Scénarios de détection des adresses IP identiques

Scénario Adresse IP en double détectée Voyant LED d’alimentation et 
d’état

Redémarrage / Rétablissement 
de l’alimentation

Rétablit l’adresse IP, le masque de sous-
réseau et l’adresse par défaut de la passerelle 
EGX. Les demandes ARP sont envoyées 
toutes les 15 secondes jusqu’à ce que 
l’adresse IP soit disponible. Lorsque l’adresse 
est disponible, la passerelle EGX l’utilise.

Quatre clignotements, pause

Liaison Ethernet détectée

Modification manuelle des 
adresses

La passerelle EGX conserve son adresse IP 
précédente et affiche un message qui indique 
que l’adresse IP est déjà utilisée par un autre 
appareil.

Réception d’une demande ARP Rétablit l’adresse IP, le masque de sous-
réseau et l’adresse par défaut de la passerelle 
EGX si un appareil connecté envoie quatre 
demandes ARP pour l’adresse IP de la 
passerelle EGX. La passerelle EGX envoie 
des demandes ARP toutes les 15 secondes 
jusqu’à ce que l’adresse IP soit à nouveau 
disponible. Lorsque l’adresse est disponible, 
la passerelle EGX l’utilise.

Quatre clignotements, pause
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Port série

Action Résultat
1. À la page Configuration, cliquez sur Port série. Ouvre la page Port série.

2. Sélectionnez le mode, l’interface physique, le mode et 
la vitesse de transmission, la parité et la 
temporisation (voir Tableau 4, page 5).

Sélectionne les options de port série.

3. Si vous sélectionnez le mode Esclave, saisissez les 
adresses IP des appareils connectés à distance (voir 
Tableau 4, page 5).

Configure les adresses IP des appareils distants.

4. Cliquez sur Appliquer. Met à jour les paramètres du port série de la passerelle 
EGX.

Figure 3 : Page Port série

Tableau 4 : Paramètres de port série

Option Description Valeur
Mode Permet de sélectionner l’utilisation du port COM de la 

passerelle EGX (maître ou esclave).
REMARQUE : Lorsque le Mode est modifié, la 
passerelle EGX redémarre.

Maître, Esclave
Par défaut : Maître

Interface physique Permet de sélectionner le câblage physique du port 
série de la passerelle EGX.

RS-485 4 fils, RS-485 2 fils ou RS-
232
Par défaut : RS-485 2 fils

Mode de transmission Permet de déterminer comment les données sont 
transmises à travers une connexion série.

Mode Maître : Automatique, Modbus 
ASCII
Mode Esclave : Modbus RTU, 
Modbus ASCII
Par défaut : 
• Mode Maître : Automatique
• Mode Esclave : Modbus RTU

REMARQUE : Le mode automatique 
permet simultanément de 
communiquer avec les appareils 
esclaves Modbus RTU, PowerLogic™ 
(SY/MAX) et Jbus sur la même 
guirlande.

Vitesse de 
transmission

Permet de sélectionner la vitesse de transmission à 
travers une connexion série.

2400, 4800, 9600, 19200, 38400, 
56000*, 57600*
Par défaut : 19200

Parité Spécifie si la précision des données est vérifiée au 
moyen d’un bit de parité.

Paire, Impaire, Aucune
Par défaut : Paire

Délai d’attente de 
réponse

Permet de sélectionner le temps pendant lequel la 
passerelle EGX attend une réponse d’un appareil 
série.

0,1-10 secondes
Par défaut : 3 secondes

Connexions Modbus 
TCP/IP à distance 
(mode Esclave 
uniquement)

Définit une liste d’adresses Modbus TCP/IP que la 
passerelle EGX utilisera pendant les communications 
en mode Esclave.

—

* Disponible uniquement si l’interface physique et le mode de transmission sont RS-232/Modbus ASCII.
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Liste des appareils
Avant de commencer, tenez compte des points suivants :
Pour l’utilisation du port COM en mode Maître :

• Il n’est pas obligatoire de définir les appareils RTU/Jbus dans la liste des appareils, mais 
cela peut faciliter la gestion du système.

• Les appareils à protocole PowerLogic™ (SY/MAX) doivent être définis dans la liste des 
appareils.

REMARQUE : N’utilisez pas les adresses esclaves en série 1 à 16 en mode de transmission 
automatique sur une guirlande utilisant plusieurs protocoles (ex. une guirlande qui comporte 
des appareils utilisant le protocole PowerLogic™ et d’autres utilisant le protocole 
Modbus/Jbus).

Configuration de la liste des appareils en mode Maître

Si vous avez sélectionné le mode Maître à la page Port série, procédez comme suit pour 
configurer la liste des appareils :

Figure 4 : Topologie du mode Maître

Action Résultat
1. À la page Configuration, cliquez sur Liste des appareils. Ouvre la page Liste des appareils.

2. Sélectionnez le nombre d’appareils qu’il est possible 
d’afficher (1 à 128) et cliquez sur Appliquer.

Sélectionne le nombre d’emplacements affichables 
qui peuvent servir à définir des appareils esclaves 
en série connectés à la passerelle EGX.

3. Dans la zone de texte Identification locale, tapez 
l’identification locale (adresse) de l’appareil esclave en série.

Configure l’adresse locale de l’appareil.

4. Sélectionnez le Protocole. Sélectionne le protocole de l’appareil connecté.

5. Recommencez les étapes 3 et 4 jusqu’à ce que tous les 
appareils soient configurés.

Saisit tous les appareils connectés.

6. Cliquez sur Appliquer. Actualise la liste des appareils.

Figure 5 : Page Liste des appareils en mode Maître

Connexion Ethernet

Connexion RS-485

Appareils esclaves série

Jusqu’à 128 
appareils 

esclaves en 
série utilisant 
des répéteurs

EGX en 
mode 
Maître
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Configuration de la liste des appareils en mode Esclave
Le mode Esclave en série permet aux appareils Modbus maîtres en série d’accéder aux 
informations des appareils esclaves en série à travers un réseau TCP/IP. La Figure 6 illustre 
la connexion des appareils en utilisant les paramètres de la liste des appareils de la Figure 7.

Si vous avez sélectionné le mode Esclave à la page Port série, procédez comme suit pour 
configurer la liste des appareils :

Figure 6 : Topologie du mode Esclave

2 5 2 3 4 5 6 7

Connexion Ethernet

EGX en mode 
Maître

Adresse IP : 
169.254.0.75

Connexion RS-485

Appareils esclaves série

Connexion RS-232 
ou RS-485

Jusqu’à 16 connexions IP 
distantes avec 128 appareils 
esclaves en série sont possibles.

EGX en mode 
Esclave

EGX en mode 
Maître

Adresse IP : 
169.254.0.28

Appareils esclaves série

Connexion RS-485

Action Résultat
1. À la page Configuration, cliquez sur Liste des 

appareils.
Ouvre la page Liste des appareils.

2. Sélectionnez le nombre d’appareils qu’il est possible 
d’afficher (1 à 128) et cliquez sur Appliquer.

Sélectionne le nombre d’emplacements qu’il est possible 
d’afficher utilisables pour définir des appareils Modbus 
TCP/IP distants.

3. Sélectionnez la Connexion. Sélectionne l’adresse Modbus TCP/IP à associer à 
l’identification distante.

4. Dans la zone de texte Identification locale, tapez 
l’identification locale (adresse) de l’appareil esclave 
en série.

Saisit l’adresse de l’appareil que l’appareil Modbus maître 
utilisera pour accéder à l’appareil distant.

5. Dans la zone de texte Identification distante, tapez 
l’identification distante (adresse) de l’appareil esclave 
en série.

Saisit l’adresse esclave en série de l’appareil connecté à 
distance. 

6. Recommencez les étapes 3 à 5 jusqu’à ce que tous 
les appareils soient configurés.

Saisit les informations de correspondance de façon que la 
passerelle EGX communique avec les appareils distants.

7. Cliquez sur Appliquer. Actualise la liste des appareils.

Figure 7 : Page Liste des appareils en mode Esclave

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1079 of 3354



Passerelle Ethernet PowerLogic™ EGX100  63230-319-204B1
Configuration 08/2012

© 2006-2012 Schneider Electric. Tous droits réservés.8

Comptes utilisateur
Les utilisateurs de la passerelle EGX reçoivent un nom d’utilisateur et un mot de passe. 
Chaque utilisateur appartient à un groupe et chaque groupe a des droits d’accès aux pages 
Web EGX qui lui sont attribués par l’administrateur EGX.

REMARQUE : Il existe par défaut deux comptes utilisateur : Administrator (Administrateur) 
(mot de passe : Gateway) et Guest (Invité) (mot de passe : Guest).

Accès aux pages Web

Action Résultat
1. À la page Configuration, cliquez sur Comptes utilisateur. Ouvre la page Comptes utilisateur.

2. Si vous voulez modifier le nom d’un groupe, tapez le 
nouveau nom dans l’une des zones de texte de la zone 
Groupes (vous ne pouvez pas modifier le nom du groupe 
Administrator).

Entrez le nom du nouveau groupe.

3. Dans la zone Utilisateurs, saisissez le nom (1 à 24 
caractères) et le mot de passe (0 à 12 caractères) du 
nouvel utilisateur.

REMARQUE : Les noms et les mots de passe des 
utilisateurs distinguent les majuscules et les minuscules ; 
ils peuvent contenir uniquement des caractères 
alphanumériques.

Définit le nom et le mot de passe d’un utilisateur.

4. Sélectionnez le groupe ainsi que la langue par défaut du 
nouvel utilisateur.

Sélectionne le nom et la langue de l’utilisateur.

5. Recommencez les opérations 3 et 4 pour chaque 
utilisateur que vous voulez ajouter.

Ajoute d’autres utilisateurs.

6. Cliquez sur Appliquer. Enregistre tous les paramètres d’un compte utilisateur.

Tableau 5 : Comptes et mots de passe EGX

Compte Mot de passe par défaut
Administrator Gateway

Guest Guest

Comptes personnalisés (jusqu’à 11 comptes) Aucune valeur par défaut – Le mot de passe 
personnalisé est défini par l’utilisateur.

Figure 8 : Page Comptes utilisateur

Action Résultat
1. À la page Configuration, cliquez sur Accès aux pages Web. Ouvre la page Accès aux pages Web.

2. Dans la ligne Ethernet et TCP/IP, sélectionnez le niveau d’accès 
(Aucun, Lecture seule ou Complet) de chaque utilisateur de la 
page Web Ethernet et TCP/IP.

Voir le Tableau 6 pour une explication des 
niveaux d’accès de chaque groupe.
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Filtrage Modbus TCP/IP
Cette fonction permet à l’administrateur de spécifier les appareils clients Modbus TCP/IP qui 
ont accès ou non aux appareils esclaves en série connectés à la passerelle EGX.

REMARQUE : Il existe une adresse anonyme Modbus TCP/IP (***.***.***.***) qu’il est 
possible de configurer en lecture seule ou sans droit d’accès. La configuration en Lecture 
seule permet à n’importe quel client Modbus TCP/IP ne figurant pas dans la liste filtrée 
d’accéder en lecture seule aux appareils série esclave. La configuration sans droit d’accès 
(Aucun) bloque tous les clients Modbus TCP/IP qui ne figurent pas dans la liste filtrée.

3. Pour autoriser le compte Guest à accéder à la page Web, 
sélectionnez Lecture seule sous la colonne Guest.
REMARQUE : Si le groupe Guest est en lecture seule, les autres 
groupes peuvent être configurés uniquement en Lecture seule ou 
en accès Complet. 

Permet au groupe par défaut Guest d’accéder 
à la page Web.

4. Recommencez les étapes 2 et 3 pour les lignes Port série, Liste 
des appareils, Statistiques et Lecture de registres d’appareils.

Sélectionne le niveau d’accès à chaque page 
Web.

5. Cliquez sur Appliquer. Enregistre la configuration des mots de passe.

Tableau 6 : Accès des groupes

Groupe Accès
Administrator Accès complet à toutes les pages Web.

REMARQUE : Il est recommandé de changer le mot de passe par défaut du compte 
Administrateur lors de la première connexion.

Guest Accès en lecture seule aux pages Web sélectionnées.

Trois groupes 
personnalisés définis par 
l’utilisateur

En choisissant parmi les options ci-dessous, l’administrateur attribue des niveaux d’accès 
aux pages Web pour chaque groupe. Les niveaux d’accès sont les suivants :
• Aucun : Le groupe ne peut pas accéder à la page Web sélectionnée.
• Lecture seule : Le mot de passe autorise l’accès en lecture seule du groupe à la page 

Web sélectionnée.
• Complet : Le groupe a le même droit d’accès que le groupe Administrator à la page 

Web sélectionnée.

Figure 9 : Page Accès aux pages Web

Action Résultat

Action Résultat
1. À la page Configuration, cliquez sur 

Filtrage Modbus TCP/IP.
Ouvre la page Filtrage Modbus TCP/IP.

2. Sélectionnez l’option Activer le filtrage. Active le filtrage.

3. Dans la colonne Adresse IP, saisissez 
l’adresse client Modbus TCP/IP.

Saisit l’adresse IP d’un client Modbus TCP/IP qui accédera aux 
appareils série connectés à la passerelle EGX.

4. Dans la colonne Niveau d’accès, 
sélectionnez Lecture seule ou Complet.

Sélectionne le niveau d’accès pour chaque adresse IP 
correspondante. En Lecture seule, seuls les codes de fonctions 
Modbus TCP/IP suivants sont autorisés :
Décimal : 1, 2, 3, 4, 7, 8, 11, 12, 17, 20, 24, 43, 100
Hexadécimal : 01, 02, 03, 04, 07, 08, 0B, 0C, 11, 14, 18, 2B, 64

5. Recommencez les étapes 3 et 4 pour 
ajouter d’autres adresses IP.

Ajoute d’autres adresses IP à filtrer.

6. Cliquez sur Appliquer. Enregistre la liste de filtrage des adresses Modbus TCP/IP.
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Paramètres SNMP

L’administrateur réseau peut utiliser un gestionnaire SNMP pour accéder à distance à la 
passerelle EGX et consulter l’état et les diagnostics réseau au format MIB2.

Figure 10 : Page Filtrage Modbus TCP/IP

Action Résultat
1. À la page Configuration, cliquez sur Paramètres 

SNMP.
Ouvre la page Paramètres SNMP.

2. Sélectionnez l’option Activer SNMP pour activer le 
protocole SNMP.

REMARQUE : Si vous ne cochez pas cette case et 
cliquez sur Appliquer, la passerelle EGX redémarre et 
la fonctionnalité SNMP est désactivée.

Active le protocole SNMP.

3. Saisissez le contact système, le nom et 
l’emplacement du système, le nom de la communauté 
en lecture seule et le nom de la communauté en 
lecture/écriture.

Saisit les informations SNMP du système et les noms 
d’accès des communautés.

4. Cliquez sur Appliquer. Enregistre la configuration SNMP.

Figure 11 : Page Paramètres SNMP
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Point d’accès système

La fonction Point d’accès système permet à la passerelle EGX100 de multidiffuser sa 
présence à toutes les passerelles EGX300 connectées au réseau. Cette fonction est activée 
par défaut et ne nécessite pas d’autre configuration.

Utilisez l’écran de configuration de la Figure 12, page 11 pour saisir l’adresse IP de groupe 
et d’autres informations connexes.

Figure 12 : Point d’accès système

Action Résultat
1. Dans le menu Configuration, cliquez sur Point 

d’accès système.
Affiche la fenêtre Point d’accès système.

2. Spécifiez les paramètres Port UDP, Adresse IP de 
groupe, Intervalle Hello, Temps de retenue, Durée de 
vie pour multidiffusion et Communauté. Consultez le 
Tableau 7 pour la description de ces paramètres.

Sélectionne les paramètres Point d’accès système.

3. Cliquez sur Appliquer.
REMARQUE : Pour rétablir les paramètres par 
défaut, cliquez sur Valeurs par défaut, puis sur 
Appliquer.

Applique les paramètres à la passerelle EGX100.

Tableau 7 : Paramètres Point d’accès système

Option Description Valeur
Activé Lorsque cette option est activée, les passerelles EGX300 

peuvent détecter les passerelles EGX100 qui utilisent la 
même adresse IP de groupe.

Activé, désactivé
Par défaut : Activé

Port UDP Permet de définir le numéro du port UDP utilisé pour la 
détection par le Point d’accès système.

1 à 65535
Par défaut : 59

Adresse IP de groupe Vous pouvez entrer dans ce champ une adresse pour 
multidiffusion ou monodiffusion.

Par défaut : 224.0.1.2

Intervalle Hello Intervalle entre deux messages « Hello » envoyés par cette 
passerelle EGX100 pour annoncer sa présence aux autres 
appareils Schneider Electric détectés par le Point d’accès 
système sur le réseau.

1 à 65534 secondes
Par défaut : 300 secondes

Temps de retenue Délai d’attente maximum après le dernier message Hello 
envoyé par cette EGX100 avant que les autres appareils ne 
la considèrent comme indisponible.

2 à 65535 secondes
Par défaut : 600 secondes

Durée de vie pour 
multidiffusion

Permet de spécifier la portion du réseau sur laquelle 
portera la détection des autres appareils. Cette valeur est 
déterminée par le nombre de fois que la multidiffusion peut 
être réexpédiée aux autres appareils.

1 à 255 sauts de routeur
Par défaut : 1

Communauté Les appareils d’un groupe peuvent être répartis en 
communautés. Les passerelles EGX300 peuvent détecter 
les passerelles EGX100 qui utilisent la même adresse IP de 
groupe et le même numéro de communauté.

Si vous réglez le numéro de communauté sur 0, la 
passerelle pourra détecter toutes les autres passerelles 
EGX100 ayant la même adresse IP, quel que soit le 
paramètre de communauté.

0 à 65535
Par défaut : 0
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Diagnostics
Pour accéder aux liens de la page Web Diagnostics, cliquez sur Diagnostics dans la barre 
de menus EGX.

Statistiques

REMARQUE : Cette page affiche les mesures accumulées depuis la dernière activation de 
la passerelle EGX. En cas de perte de l’alimentation de la passerelle, toutes les valeurs 
cumulées se remettent à zéro.

Action Résultat
1. À la page Diagnostics, cliquez sur Statistiques. Ouvre la page Statistiques (voir Figure 13).

REMARQUE : La page Statistiques affiche des données 
basées sur le mode sélectionné dans « Port série », page 5. 

2. Affichez les données. Voir « Interprétation des statistiques », page 13.

3. Cliquez sur Réinitialiser. Remet à zéro les données de diagnostic de la passerelle EGX.

Figure 13 : Page Statistiques

Lecture avec un port série en MODE MAÎTRE Lecture avec un port série en MODE ESCLAVE
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Interprétation des statistiques

Statistiques Description

Ethernet

État de liaison Chaîne de caractères qui représente la vitesse de transmission et le paramètre 
duplex utilisés pour communiquer avec un autre appareil.

Trames transmises avec 
succès

Compteur qui augmente d’une unité chaque fois qu’une trame est envoyée sans 
problème.

Collisions Compteur qui augmente d’une unité chaque fois qu’une trame est retransmise à 
cause de la détection d’une collision.

Excès de collisions Compteur qui augmente d’une unité chaque fois qu’il est impossible d’envoyer une 
trame, car le nombre maximal de collisions basé sur l’algorithme de repli exponentiel 
binaire par troncature est atteint.

Trames reçues avec succès Compteur qui augmente d’une unité chaque fois qu’une trame est reçue sans 
problème.

Erreurs CRC Compteur qui augmente d’une unité à chaque réception d’une trame dont la somme 
de contrôle/CRC (contrôle par redondance cyclique) ne correspond pas à la valeur 
calculée.

Erreurs d’alignement Compteur qui augmente d’une unité à chaque réception d’une trame dont la somme 
de contrôle/CRC (contrôle par redondance cyclique) est erronée et qui ne se termine 
pas sur une limite sur 8 bits.

Longueur de trame excessive Compteur qui augmente d’une unité à chaque réception d’une trame supérieure à la 
taille maximale autorisée définie dans les normes (trames supérieures à 1518 
octets).

Longueur de trame insuffisante Compteur qui augmente d’une unité à chaque réception d’une trame inférieure à la 
taille minimale autorisée définie dans les normes (trames inférieures à 64 octets).

Modbus TCP/IP

Trames envoyées Compteur qui augmente d’une unité à chaque envoi d’une trame.

Trames reçues Compteur qui augmente d’une unité à chaque réception d’une trame.

Erreurs de protocole Compteur qui augmente d’une unité à chaque réception d’un message de format 
incorrect.

Connexions actives1 Valeur qui indique le nombre de connexions actives lors de la mise à jour de la page 
de diagnostics. Prise en charge de 32 connexions maximum. Cliquez sur 
Connexions actives pour ouvrir une nouvelle fenêtre qui affiche la liste de toutes les 
connexions client actives.

Connexions cumulées1 Compteur qui augmente d’une unité à chaque connexion établie avec la passerelle 
EGX.

Nombre maximal de 
connexions1

Valeur qui indique le nombre maximal de connexions qui étaient actives à un instant 
donné.

Messages de lecture en 
arrivée1

Compteur qui augmente d’une unité à chaque réception d’un message de demande 
de lecture.

Messages de lecture en 
partance2

Compteur qui augmente d’une unité à chaque envoi d’un message de demande de 
lecture.

Messages d’écriture en 
arrivée1

Compteur qui augmente d’une unité à chaque réception d’un message de demande 
d’écriture.

Messages d’écriture en 
partance2

Compteur qui augmente d’une unité à chaque envoi d’un message de demande 
d’écriture.

Messages de réponse en 
arrivée2

Compteur qui augmente d’une unité à chaque réception d’un message de réponse.

Messages de réponse en 
partance1

Compteur qui augmente d’une unité à chaque envoi d’un message de réponse.

Port série

Trames envoyées Compteur qui augmente d’une unité à chaque envoi d’une trame.

Trames reçues Compteur qui augmente d’une unité à chaque réception d’une trame.

Erreurs CRC Compteur qui augmente d’une unité à chaque réception d’un message dont le 
contrôle par redondance cyclique (CRC) ne correspond pas à la valeur calculée. 
Indique généralement des problèmes de câblage.

Erreurs de protocole Compteur qui augmente d’une unité à chaque réception d’un message de format 
incorrect.

1 Disponible lorsque le port série fonctionne en mode Maître.
2 Disponible lorsque le port série fonctionne en mode Esclave.
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Lecture de registres d’appareils

Délais d’attente Compteur qui augmente d’une unité à chaque fois qu’un message ne reçoit aucune 
réponse dans le temps imparti. Il s’agit en général de la conséquence d’erreurs de 
configuration ou d’un appareil défaillant.

Messages de lecture en 
arrivée2

Compteur qui augmente d’une unité à chaque réception d’un message de demande 
de lecture.

Messages de lecture en 
partance1

Compteur qui augmente d’une unité à chaque envoi d’un message de demande de 
lecture.

Messages d’écriture en 
arrivée2

Compteur qui augmente d’une unité à chaque réception d’un message de demande 
d’écriture.

Messages d’écriture en 
partance1

Compteur qui augmente d’une unité à chaque envoi d’un message de demande 
d’écriture.

Informations sur la passerelle

Version du logiciel embarqué Version du logiciel embarqué installé sur la passerelle EGX.

Délai d’inactivité du système Période moyenne d’inactivité du processeur exprimée en pourcentage (0 à 100 %).

Adresse MAC Adresse matérielle Ethernet d’une passerelle EGX.

Numéro de série Numéro de série de la passerelle EGX.

Numéro de modèle Numéro du modèle de la passerelle EGX (100).

Version de matériel Version matérielle de la passerelle EGX.

Date de fabrication Date de fabrication de la passerelle EGX.

Statistiques Description

1 Disponible lorsque le port série fonctionne en mode Maître.
2 Disponible lorsque le port série fonctionne en mode Esclave.

Action Résultat
1. À la page Diagnostics, cliquez sur Lecture de registres 

d’appareils.
Ouvre la page Lecture de registres 
d’appareils.

2. Saisissez l’identificateur de l’appareil (ID), le numéro du registre 
de départ et le nombre de registres à lire.

Saisit les valeurs de début de lecture des 
registres de l’appareil spécifié.

3. Sélectionnez un type de données. Sélectionne le type de données à afficher.

4. Pour modifier l’affichage des données dans la colonne Valeur, 
sélectionnez Décimal, Hexadécimal, Binaire ou ASCII.

Sélectionne le mode d’affichage des valeurs.

5. Cliquez sur Lecture. Affiche les données requises.

Tableau 8 : Paramètres de lecture de registres d’appareils EGX

Option Description Valeur par défaut
Identification de l’appareil Adresse de l’appareil dans lequel les registres sont lus. 1

Registre de départ Premier registre à lire. 1000

Nombre de registres Nombre de registres à lire (1 à 10). 10

Colonne Registre Liste des numéros de registres. —

Colonne Valeur Liste des données enregistrées dans un registre. Les valeurs 
récupérées dépendent de l’appareil connecté à la passerelle 
EGX. Reportez-vous à la documentation de l’appareil connecté 
pour plus d’informations sur les valeurs stockées dans un 
registre.

—

Type de données Permet de sélectionner les registres de maintien, les registres 
d’entrée, les bobines de sortie, les bobines d’entrée ou 
l’identification d’appareil pour spécifier les valeurs récupérées.

Registres de 
maintien

Options Décimal, 
Hexadécimal, Binaire ou ASCII

Sélection d’une option pour spécifier l’affichage des données 
de la colonne Valeur.

Décimal
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Logiciel embarqué (firmware)
Vous pouvez mettre à niveau le logiciel embarqué (firmware) de la passerelle EGX au 
moyen du protocole FTP (File Transfer Protocol). Rendez-vous sur le site 
www.powerlogic.com ou consultez votre représentant local pour obtenir la dernière mise à 
jour du logiciel embarqué.

Recherche de la version du logiciel embarqué

Obtention du dernier logiciel embarqué

Figure 14 : Page Lecture de registres d’appareils

Action Résultat
1. Connectez-vous à la passerelle EGX. Ouvre la page d’accueil EGX.

2. Recherchez la version du logiciel embarqué en bas à 
gauche de la page.

REMARQUE : Si vous avez récemment mis à jour le 
logiciel embarqué, appuyez sur la touche F5 pour 
actualiser la page et afficher le nouveau numéro de 
version.

Détermine la version du logiciel embarqué de la 
passerelle EGX.

3. Vous pouvez également sélectionner Diagnostics > 
Statistiques pour rechercher la version du logiciel 
embarqué dans la section Informations sur la 
passerelle.

Détermine également la version du logiciel embarqué de 
la passerelle EGX.

Action Résultat
1. Lancez Internet Explorer. Dans la zone Adresse, 

tapez www.powerlogic.com, puis appuyez sur Entrée.
Ouvre le site Web de PowerLogic.

2. Sélectionnez votre pays, puis cliquez sur Go 
(atteindre).

REMARQUE : Si vous sélectionnez les États-Unis, 
allez à l’étape 3. Dans le cas contraire, suivez les 
étapes spécifiques à chaque pays pour obtenir le 
logiciel embarqué de la passerelle EGX.

Affiche le site PowerLogic de votre pays.

3. Cliquez sur Firmware Downloads (téléchargements 
du logiciel embarqué) > Products (produits) > 
PowerLogic Communications > EGX100.

Affiche les téléchargements EGX100 disponibles.
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Mise à jour du logiciel embarqué

4. Cliquez sur le lien EGX100 Firmware (logiciel 
embarqué EGX100).

Ouvre la page d’instructions pour le logiciel embarqué de 
la passerelle EGX100.

5. Cliquez sur l’onglet Files (fichiers), puis sur le lien 
vers le fichier du logiciel embarqué (eg#####.bin, 
où ##### correspond au numéro de logiciel 
embarqué).

REMARQUE : Vous devez vous identifier pour 
télécharger des fichiers de logiciel embarqué. Si vous 
n’avez pas encore de nom d’utilisateur et de mot de 
passe, suivez les instructions fournies sur le site.

Affiche les noms de fichier, puis ouvre la boîte de dialogue 
de téléchargement de fichier.

6. Cliquez sur Enregistrer. Enregistre le fichier de logiciel embarqué.

Action Résultat

Action Résultat
1. Lancez Internet Explorer, tapez ftp:// et l’adresse IP 

de la passerelle EGX dans la barre d’adresse (ex. : 
ftp://169.254.0.10), puis appuyez sur Entrée.

Ouvre la boîte de dialogue Ouvrir une session en tant 
que.

2. Tapez le nom d’utilisateur Administrator et le mot de 
passe correspondant dans les zones de texte 
appropriées, puis cliquez sur Connexion.

Ouvre une session FTP avec la passerelle EGX.

3. Localisez le fichier du logiciel embarqué sur votre 
ordinateur, cliquez avec le bouton droit sur le fichier, 
puis cliquez sur Copier.

Copie le fichier dans le Presse-papiers.

4. Cliquez avec le bouton droit de la souris dans la 
fenêtre Internet Explorer, puis cliquez sur Coller.
REMARQUE : Au lieu de copier/coller le fichier du 
logiciel embarqué, vous pouvez le faire glisser dans 
Internet Explorer.

Copie le logiciel embarqué dans la passerelle EGX, qui 
redémarre.

5. Cliquez sur Fermer dans la fenêtre Internet Explorer. Ferme Internet Explorer et met fin à la connexion FTP 
avec la passerelle EGX.

6. Pour vérifier que la mise à jour a réussi, suivez la 
procédure décrite à la section « Recherche de la 
version du logiciel embarqué », page 15.

Vérifie la mise à jour du logiciel embarqué.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1088 of 3354



© 2006-2012 Schneider Electric. Tous droits réservés. 17

63230-319-204B1 PowerLogic™ Ethernet Gateway EGX100
08/2012 Index

Index

A
accès à la passerelle EGX via un réseau 2
accès aux pages Web

configuration 8

C
comptes utilisateurs

configuration 8
configuration de la liste des appareils en 

mode Esclave 7
configuration de la liste des appareils en 

mode Maître 6
connexion à la passerelle EGX 2

D
déconnexion 2
détection des adresses IP identiques 4
diagnostics 12

E
EGX

configuration 3
connexion 2
interface utilisateur 3

F
filtrage Modbus TCP/IP

configuration 9

I
interface utilisateur 3
introduction 1

L
liste des appareils

configuration 6
mode Esclave 7
mode Maître 6

logiciel embarqué (firmware) 15
mise à jour 15
obtention de la dernière version 15
recherche de la version 15

M
matériel 1

P
paramètres Ethernet et TCP/IP 3
paramètres SNMP

configuration 10
point d’accès système

configuration 11
port série

configuration 5
protocoles Ethernet 1

pris en charge 1

R
registres d’appareils 14

lecture 14
réseau

accès via 2
ressources supplémentaires 2

S
statistiques 12

interprétation 13

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1089 of 3354



PowerLogic™ Ethernet Gateway EGX100  63230-319-204B1
Index 08/2012

© 2006-2012 Schneider Electric. Tous droits réservés.18

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1090 of 3354



ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1091 of 3354



63230-319-204B1  08/2012 
Remplace le manuel 63230-319-204A2 12/2008
© 2006-2012 Schneider Electric. Tous droits réservés. 

Schneider Electric
35 rue Joseph Monier
92500 Rueil-Malmaison, France
www.schneider-electric.com

Passerelle Ethernet PowerLogic™ EGX100
Manuel de l’utilisateur

PowerLogic est une marque commerciale de Schneider Electric en France, aux 
États-Unis et dans d’autres pays. Les autres marques de commerce sont la propriété 
de leurs détenteurs respectifs.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1092 of 3354



PowerLogic™ Ethernet Gateway EGX100
Benutzerhandbuch

63230-319-204B1
08/2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1093 of 3354



ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1094 of 3354



Sicherheitshinweise

Wichtige Informationen
Lesen Sie die Anweisungen sorgfältig durch und sehen Sie sich die Ausrüstung 
genau an, um sich mit dem Gerät vor der Installation, dem Betrieb oder der 
Wartung vertraut zu machen. In dieser Publikation oder auf dem Gerät können sich 
folgende Hinweise befinden, die vor potenziellen Gefahren warnen oder die 
Aufmerksamkeit auf Informationen lenken, die ein Verfahren erklären oder 
vereinfachen.

Der Zusatz eines der beiden Symbole zu den Sicherheitshinweisen „Gefahr“ oder 
„Warnung“ deutet auf eine elektrische Gefahr hin, die zu schweren Verletzungen 
führen kann, wenn die Anweisungen nicht befolgt werden.

Dieses Symbol steht für eine Sicherheitswarnung. Es macht auf die potenzielle 
Gefahr eines Personenschadens aufmerksam. Beachten Sie alle Sicherheitshin-
weise mit diesem Symbol, um schwere oder tödliche Verletzungen zu vermeiden.

Bitte beachten
Elektrisches Gerät sollte stets von qualifiziertem Personal installiert, betrieben und 
gewartet werden. Schneider Electric übernimmt keine Verantwortung für jegliche 
Konsequenzen, die sich aus der Verwendung dieser Publikation ergeben können.

Eine qualifizierte Person verfügt über entsprechende Fähigkeiten und Wissen in 
Bezug auf Aufbau, Installation und Betrieb elektrischer Geräte und hat eine 
Sicherheitsschulung zur Erkennung und Vermeidung der damit verbundenen 
Gefahren absolviert.

GEFAHR weist auf eine unmittelbar gefährliche Situation hin, die bei Nichtbeachtung zu 
schweren bzw. tödlichen Verletzungen führt.

WARNUNG weist auf eine potenziell gefährliche Situation hin, die bei Nichtbeachtung zu 
schweren bzw. tödlichen Verletzungen führen kann.

ACHTUNG weist auf eine potenziell gefährliche Situation hin, die bei Nichtbeachtung zu 
leichten Verletzungen führen kann.

HINWEIS bezieht sich auf Vorgehensweisen, die keine Verletzungen verursachen können. 
Daher wird das Symbol für Sicherheitswarnungen nicht zusammen mit diesem Signalwort 
verwendet.
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Hinweise

Hinweis zum Teil 15 der FCC-Bestimmungen
Dieses Gerät wurde getestet und erfüllt die Anforderungen für digitale Geräte der 
Klasse A gemäß Teil 15 der FCC-Bestimmungen. Diese Bestimmungen sollen bei 
der gewerblichen Nutzung des Geräts einen angemessenen Schutz gegen 
schädliche Funkstörungen sicherstellen. Dieses Gerät erzeugt und nutzt Energie 
im Funkfrequenzspektrum und kann solche auch abstrahlen. Wird es nicht der 
Anleitung entsprechend installiert, kann es schädliche Funkstörungen verursachen. 
Die Verwendung dieses Geräts in einem Wohngebiet kann schädliche Funkstö-
rungen verursachen. In diesem Fall ist der Benutzer dafür verantwortlich, die 
Störungen auf eigene Kosten zu beseitigen. Dieses digitale Gerät der Klasse A 
erfüllt die Anforderungen der kanadischen Norm ICES-003 (Interference-Causing 
Equipment Standard).
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Einführung
Dieses Handbuch ist mit einem PowerLogic™ EGX100 mit Firmwareversion 3.0 oder höher 
zu benutzen. Informationen zur Installation enthält das Installationshandbuch.

Das EGX100 ist ein Kommunikationsgerät, welches die Vernetzung zwischen Ethernet 
(Modbus TCP/IP) und seriellen Geräten ermöglicht, indem Modbus-TCP/IP-Clients auf 
Informationen von seriellen Slave-Geräten zugreifen können. Es ermöglicht auch den Zugriff 
serieller Master-Geräte auf Informationen von Slave-Geräten, die über ein Ethernet-
Netzwerk verteilt sind.

Unterstützte Ethernet-Protokolle
Das EGX unterstützt folgende Ethernet-Protokolle:

• Modbus-TCP/IP: Modbus TCP/IP ist eine Kombination aus dem Modbus-Protokoll, das 
die Master-Slave-Kommunikation zwischen Geräten ermöglicht, und TCP/IP, das für die 
Kommunikation über eine Ethernet-Verbindung sorgt. Modbus TCP/IP wird für den 
Datenaustausch zwischen dem EGX und anderen kompatiblen Modbus-TCP/IP-Geräten 
über TCP-Port 502 verwendet.

• Hypertext Transfer Protocol (HTTP): HTTP ist ein Netzwerkprotokoll, das die 
Übertragung von Dateien und Daten im Internet abwickelt. Es stellt Webserver-
Funktionalität über den TCP-Port 80 bereit. Die Fernkonfiguration des EGX und die 
Anzeige der Diagnosedaten ist mit einem Webbrowser möglich.

• File Transfer Protocol (FTP): FTP ist ein Netzwerkprotokoll, mit dem Dateien über das 
Internet von einem Computer zum anderen übertragen werden können. FTP wird über 
den TCP-Port 21 zur Übertragung von Firmware-Updates zum EGX benutzt.

• Simple Network Management Protocol (SNMP): SNMP basiert auf dem MIB-2-Format 
und ermöglicht das Speichern und Übertragen von Identifikations- und Diagnosedaten, 
die für Netzwerkverwaltungszwecke über den UDP-Port 161 benutzt werden.

• Address Resolution Protocol (ARP): ARP wird zur Konvertierung von IP-Adressen in 
Ethernet-Adressen verwendet. ARP-Anfragen werden vom EGX gesendet, um 
festzustellen, ob seine IP-Adresse bereits benutzt wird (siehe „Erkennung identischer 
IP-Adressen“ auf Seite 4).

Hardware

Steuerspannung

Ethernet-RJ45-Anschluss

LEDs für Ethernet 
und serielle 

Kommunikations-
schnittstelle

Rücksetz-
taste

Spannungs-
versorgungs-/
Status-LED

Serielle RS485-
Schnittstelle

DIP-Schalter zur 
Konfiguration von 
Vorspannung, 
Leitungsabschluss 
und 2-/4-Leiter-
Verbindung

Serielle RS232-
Schnittstelle 
(RJ45-Anschluss)
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Zusätzliche Ressourcen

Unterlagen: Rufen Sie die Website www.powerlogic.com auf und wählen Sie Ihr Land aus. 
Wählen Sie „Library“ > „PowerLogic Products“ > „Communications“ > „EGX100 Gateway“ 
aus und klicken Sie auf das Dokument, das Sie herunterladen möchten.

HINWEIS: Wenn Sie ein anderes Land als die USA ausgewählt haben, folgen Sie der 
länderspezifischen Navigation, um die EGX-Dokumentation abzurufen.

Firmware: Siehe „Firmware“ auf Seite 15 für Informationen zum Herunterladen und 
Installieren von neuer Firmware.

Zugang zum EGX über ein Netzwerk
Nachdem Sie die Ethernet-Parameter eingerichtet haben (siehe Installationshandbuch) 
können Sie mit Internet Explorer 6.0 oder höher über ein Ethernet-LAN auf das EGX 
zugreifen.

Anmelden beim EGX

Abmeldung

Es wird empfohlen, dass Sie sich immer dann abmelden, wenn Sie keinen Zugang zum EGX 
benötigen.

Um die EGX-Konfigurationssitzung zu beenden und sich abzumelden, klicken Sie auf 
Logout.

Maßnahme Ergebnis
1. Starten Sie Internet Explorer 6.0 oder höher. Einblendung des Internet Explorers.

2. Geben Sie in das Textfeld Adresse die Adresse Ihres 
EGX ein (Werkeinstellung: 169.254.0.10) und 
drücken Sie die Eingabetaste.

Einblendung des Anmelde-Dialogfelds.

3. Geben Sie in die Textfelder Ihren Benutzernamen 
(Werkeinstellung: Administrator) und das Kennwort 
(Werkeinstellung: Gateway) ein und klicken Sie auf 
OK.

Eingabe des Benutzernamens und des Kennworts sowie 
Einblendung der EGX-Startseite.

4. Klicken Sie auf Setup, um die EGX-Setup-Seite 
aufzurufen, oder klicken Sie auf Diagnose, um auf 
die EGX-Diagnoseseite zuzugreifen.

Einblendung der Setup- oder Diagnoseseite

Abbildung 1: EGX-Startseite

Menüleiste
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EGX-Benutzeroberfläche – Überblick
Das EGX wird mit acht vorinstallierten Webseiten für die Einrichtung und Konfiguration des 
EGX ausgeliefert. Tabelle 1 enthält eine Beschreibung jeder Webseite.
 

Setup
Für den Zugang zu den Links der Setup-Webseiten klicken Sie auf Setup in der 
EGX-Menüleiste.

Ethernet- und TCP/IP-Einstellungen

HINWEIS: Nachdem Sie die Ethernet-Parameter geändert und auf „Übernehmen“ geklickt 
haben, startet das EGX neu.

Tabelle 1: Statische EGX-Webseiten

EGX-Webseite Beschreibung Siehe 
Seite

Setup

Ethernet & TCP/IP Konfiguration der Ethernet- und TCP/IP-Einstellungen. 3

Serielle Schnittstelle Einrichtung oder Änderung von seriellen Kommunikationsparametern. 5

Geräteliste Identifizierung der seriellen Geräte in der Gerätekette. 6

Benutzerkonten1 Erstellung und Bearbeitung von Gruppen und Benutzern. 8

Webseitenzugriff1 Auswahl der Webseiten-Zugriffsrechte für jede Benutzergruppe. 8

Modbus-TCP/IP-Filter1 Einrichtung der IP-Adressen, die über Modbus-TCP/IP auf das EGX zugreifen 
können.

9

SNMP-Parameter1 Aktivieren und Konfigurieren des SNMP (Simple Network Management 
Protocol), mit dem sich das EGX Netzwerkgeräten gegenüber identifizieren 
kann, die SNMP Daten anfordern.

10

Systemzugangspunkt1 Damit kann das EGX100 seine Existenz jedem mit dem Netzwerk 
verbundenen EGX300 über Multicast mitteilen.

11

Diagnose

Statistik Anzeige von Diagnosedaten zur Fehlersuche und -behebung bei 
Netzwerkproblemen. Diese Seite enthält auch spezifische Informationen über 
Ihr EGX, einschließlich Seriennummer, Herstellungsdatum und MAC-Adresse.

12

Geräteregister lesen Ermöglicht EGX-Administratoren das Lesen der Registerdaten von einem mit 
dem EGX verbundenen seriellen Gerät.

14

1 Nur für den Administrator zugänglich

Maßnahme Ergebnis
1. Klicken Sie auf der Setup-Seite auf Ethernet & 

TCP/IP.
Einblendung der Ethernet & TCP/IP-Seite.

2. Wählen Sie Ihr Rahmenformat und das Übertragungs-
medium aus. Falls Sie diese Informationen nicht 
haben, wenden Sie sich an Ihren 
Netzwerkadministrator.

Auswahl von Rahmenformat und Übertragungsmedium.

3. Geben Sie Ihre IP-Adresse, die Subnetzmaske und 
die dem EGX durch Ihren Netzwerkadministrator 
zugewiesene Standard-Gateway-Adresse ein.

Eingabe der Ethernet-Parameter für das EGX.
HINWEIS: Wenn Sie eine IP-Adresse eingeben, die 
bereits verwendet wird, werden Sie zur Auswahl einer 
anderen IP-Adresse aufgefordert. Siehe „Erkennung 
identischer IP-Adressen“ auf Seite 4.

4. Klicken Sie auf Übernehmen. Aktualisierung der Ethernet- und TCP/IP-Einstellungen 
des EGX.

* Tabelle 2 auf Seite 4 enthält eine Liste der Optionen.
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Erkennung identischer IP-Adressen
Während das EGX an Ihr Netzwerk angeschlossen ist, veröffentlicht es seine IP-Adresse. 
Zur Vermeidung von Konflikten aufgrund doppelt vergebener IP-Adressen wird vom EGX 
das ARP-Protokoll (Address Resolution Protocol) benutzt. Damit wird festgestellt, ob ein 
anderes Gerät in Ihrem Netzwerk die gleiche IP-Adresse verwendet. In der nachstehenden 
Tabelle 3 wird erläutert, wie das EGX mit einer doppelt vergebenen IP-Adresse umgeht, 
sobald es sie erkannt hat.

Abbildung 2: Ethernet & TCP/IP-Seite

Tabelle 2: EGX-Ethernet- und TCP/IP-Einstellungen

Option Beschreibung Einstellung
Rahmenformat Auswahl des Formats, in dem Daten über eine 

Ethernet-Verbindung gesendet werden.
Ethernet II, 802.3 SNAP
Werkeinstellung: Ethernet II

Übertragungsmedium Festlegung der physikalischen Ethernet-Verbindung 
oder des Übertragungsmediums.

• 10T/100Tx Auto
• 10BaseT-HD
• 10BaseT-FD
• 100BaseTX-HD
• 100BaseTX-FD
Werkeinstellung: 10T/100Tx Auto

IP-Adresse Eingabe der statischen IP-Adresse des EGX. Werkeinstellung: 169.254.0.10

Subnetzmaske Eingabe der Ethernet-IP-Subnetzmaskenadresse 
Ihres Netzwerks.

Werkeinstellung: 255.255.0.0

Standard-Gateway Eingabe der Gateway-IP-Adresse (Router) für WAN-
Kommunikation.

Werkeinstellung: 0.0.0.0

Tabelle 3: Szenarien für Erkennung doppelter IP-Adressen

Szenario Doppelte IP-Adresse erkannt Spannungsversorgungs-/
Status-LED

Boot-Prozess/ 
Wiederherstellung der 
Spannungsversorgung

Das EGX kehrt zur voreingestellten IP-
Adresse, Subnetzmaske und Gateway-
Adresse zurück. ARP-Anfragen werden alle 
15 Sekunden gesendet, bis die IP-Adresse 
verfügbar ist. Sobald die IP-Adresse verfügbar 
ist, wird sie vom EGX verwendet.

Muster aus vier Blinkzeichen und 
einer Pause

Ethernet-Verbindung erkannt

Manuelle Adressenänderung Das EGX behält die vorherige IP-Adresse bei 
und zeigt durch eine Meldung an, dass die IP-
Adresse bereits von einem anderen Gerät 
verwendet wird.

Empfang einer ARP-Anfrage Das EGX kehrt zur voreingestellten IP-
Adresse, Subnetzmaske und Gateway-
Adresse zurück, wenn ein angeschlossenes 
Gerät vier ARP-Anfragen bezüglich der IP-
Adresse des EGX sendet. Das EGX sendet 
alle 15 Sekunden ARP-Anfragen, bis die IP-
Adresse wieder verfügbar ist. Sobald die IP-
Adresse verfügbar ist, wird sie vom EGX 
verwendet.

Muster aus vier Blinkzeichen und 
einer Pause
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Serielle Schnittstelle

Maßnahme Ergebnis
1. Klicken Sie auf der Setup-Seite auf Serielle 

Schnittstelle.
Einblendung der Seite „Serielle Schnittstelle“.

2. Wählen Sie Ihren Modus, die physikalische 
Schnittstelle, den Übertragungsmodus, die Baudrate, 
die Parität und die Antwort-Zeitüberschreitung aus 
(siehe Tabelle 4 auf Seite 5).

Auswahl der Optionen für die serielle Schnittstelle.

3. Wenn Sie den Slave-Modus auswählen, geben Sie 
die IP-Adresse für die angeschlossenen, abgesetzten 
Geräte ein (siehe Tabelle 4 auf Seite 5).

Eingabe der IP-Adressen der entfernten Geräte.

4. Klicken Sie auf Übernehmen. Aktualisierung der Einstellungen der seriellen EGX-
Schnittstelle.

Abbildung 3: Seite „Serielle Schnittstelle“

Tabelle 4: Einstellungen der seriellen Schnittstelle

Option Beschreibung Einstellung
Modus Hier wird festgelegt, wie die COM-Schnittstelle am 

EGX verwendet wird (Master oder Slave).
HINWEIS: Wird der Modus geändert, startet das 
EGX neu.

Master, Slave
Werkeinstellung: Master

Physikalische 
Schnittstelle

Auswahl der physikalischen Verdrahtung der 
seriellen EGX-Schnittstelle.

RS485 4-Draht, RS485 2-Draht oder 
RS232
Werkeinstellung: RS485 2-Draht

Übertragungsmodus Hier wird festgelegt, wie Daten über die serielle 
Verbindung übertragen werden.

Master-Modus: Automatisch, 
Modbus ASCII
Slave-Modus: Modbus RTU, Modbus 
ASCII
Werkeinstellung: 
• Master-Modus: Automatisch
• Slave-Modus: Modbus RTU

HINWEIS: Im Automatikmodus kann 
das Gerät mit Modbus-RTU-, Jbus- 
und PowerLogic™ (SY/MAX)-Slave-
Geräten in der gleichen Gerätekette 
kommunizieren.

Baudrate Hier wird die Geschwindigkeit der Datenübertragung 
über die serielle Verbindung festgelegt.

2400, 4800, 9600, 19200, 38400, 
56000*, 57600*
Werkeinstellung: 19200

Parität Hier wird festgelegt, ob die Daten mit einem Paritäts-
Bit auf Richtigkeit geprüft werden sollen.

Gerade, Ungerade, Keine
Werkeinstellung: Gerade

Antwort-
Zeitüberschreitung

Dieser Parameter legt fest, wie lange das EGX auf 
den Empfang einer Antwort von einem seriellen 
Gerät wartet.

0,1 bis 10 Sekunden
Werkeinstellung: 3 Sekunden

Remote-Modbus-
TCP/IP-Verbindungen 
(nur Slave-Modus)

Damit wird eine Liste mit Modbus-TCP/IP-Adressen 
für das EGX zur Verwendung während der Slave-
Modus-Kommunikation festgelegt.

—

* Nur verfügbar, wenn die physikalische Schnittstelle bzw. der Übertragungsmodus auf RS232/Modbus ASCII 
eingestellt ist.
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Geräteliste

Beachten Sie vor Beginn Folgendes:

Bei Master-Modus für die COM-Schnittstelle:

• Modbus-RTU/Jbus-Geräte müssen nicht in die Geräteliste eingetragen werden, aber ein 
Eintrag erleichtert die Verwaltung Ihres Systems.

• PowerLogic™-Protokollgeräte (SY/MAX) müssen in die Geräteliste eingetragen werden.

HINWEIS: Verwenden Sie die seriellen Slave-Adressen 1 bzw. 16 nicht im automatischen 
Übertragungsmodus in einer Gerätekette mit gemischten Protokollen (beispielsweise bei 
einer Gerätekette mit Geräten, von denen einige das PowerLogic™-Protokoll und andere ein 
Modbus-RTU/Jbus-Protokoll verwenden).

Geräteliste für Master-Modus einrichten

Wenn Sie auf der Seite „Serielle Schnittstelle“ den Master-Modus ausgewählt haben, führen 
Sie die nachstehenden Schritte zur Einrichtung der Geräteliste aus:

Abbildung 4: Master-Modus-Topologie

Maßnahme Ergebnis
1. Klicken Sie auf der Setup-Seite auf Geräteliste. Einblendung der Seite „Geräteliste“.

2. Wählen Sie die Anzahl der anzuzeigenden Geräte 
(1 bis 128) aus und klicken Sie auf Übernehmen.

Auswahl der Anzahl sichtbarer Standorte, die zur 
Definition der an das EGX angeschlossenen seriellen 
Slave-Geräte benutzt werden können.

3. Geben Sie in das Textfeld Lokale ID die lokale ID 
(Adresse) des seriellen Slave-Geräts ein.

Eingabe der lokalen Adresse des Geräts.

4. Wählen Sie das Protokoll aus. Auswahl des Protokolls für das angeschlossene Gerät.

5. Wiederholen Sie die Schritte 3 und 4, bis alle Geräte 
eingegeben sind.

Eingabe aller angeschlossenen Geräte.

6. Klicken Sie auf Übernehmen. Aktualisierung der Einstellungen in der Geräteliste.

Abbildung 5: Seite „Geräteliste“ im Master-Modus

Ethernet-
Verbindung

RS485-Verbindung

Serielle Slave-Geräte

Bis zu 
128 serielle 

Slave-Geräte 
mit Repeatern

EGX im 
Master-
Modus
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Geräteliste für Slave-Modus einrichten
Der Slave-Modus der seriellen Schnittstelle gestattet seriellen Modbus-Master-Geräten den 
Zugriff auf Informationen von seriellen Slave-Geräten über ein TCP/IP-Netzwerk. Die 
nachstehende Abbildung 6 zeigt, wie die Geräte mit den Gerätelisteneinstellungen in 
Abbildung 7 angeschlossen werden.

Wenn Sie auf der Seite „Serielle Schnittstelle“ den Slave-Modus ausgewählt haben, führen 
Sie die nachstehenden Schritte zur Einrichtung der Geräteliste aus:

Abbildung 6: Slave-Modus-Topologie

2 5 2 3 4 5 6 7

Ethernet-
Verbindung

EGX im 
Master-
Modus

IP-Adresse: 
169.254.0.75

RS485-
Verbindung

Serielle Slave-Geräte

RS232- oder RS485-
Verbindung

Es sind bis zu 16 IP-Fernverbindungen 
mit bis zu 128 seriellen Slave-Geräten 
möglich.

EGX im Slave-
Modus

EGX im Master-
Modus

IP-Adresse: 
169.254.0.28

Serielle Slave-Geräte

RS485-
Verbindung

Maßnahme Ergebnis
1. Klicken Sie auf der Setup-Seite auf Geräteliste. Einblendung der Seite „Geräteliste“.

2. Wählen Sie die Anzahl der anzuzeigenden Geräte 
(1 bis 128) aus und klicken Sie auf Übernehmen.

Auswahl der Anzahl sichtbarer Standorte, die zur 
Definition von Remote-Modbus-TCP/IP-Geräten benutzt 
werden können.

3. Wählen Sie die Verbindung aus. Auswahl der Modbus-TCP/IP-Adresse zur Verknüpfung 
mit der Fern-ID.

4. Geben Sie in das Textfeld Lokale ID die lokale ID 
(Adresse) des seriellen Slave-Geräts ein.

Eingabe der Adresse des Geräts, welches das lokale 
Modbus-Master-Gerät für den Zugriff auf das abgesetzte 
Gerät nutzen soll

5. Geben Sie in das Textfeld Fern-ID die Fern-ID 
(Adresse) des seriellen Slave-Geräts ein.

Eingabe der seriellen Slave-Adresse des angeschlos-
senen abgesetzten Geräts. 

6. Wiederholen Sie die Schritte 3 bis 5, bis alle Geräte 
eingegeben sind.

Eingabe aller Zuordnungsinformationen für das EGX zur 
Kommunikation mit abgesetzten Geräten.

7. Klicken Sie auf Übernehmen. Aktualisierung der Einstellungen in der Geräteliste.

Abbildung 7: Seite „Geräteliste“ im Slave-Modus
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Benutzerkonten
EGX-Benutzern werden Benutzernamen und Kennwörter zugewiesen. Jeder Benutzer 
gehört zu einer Gruppe, und jede Gruppe besitzt Zugriffsrechte auf die EGX-Webseiten, die 
vom EGX-Administrator zugewiesen wurden.

HINWEIS: Es gibt zwei Standard-Benutzerkonten: Administrator (Kennwort: Gateway) und 
Guest (Kennwort: Guest).

Webseitenzugriff

Maßnahme Ergebnis
1. Klicken Sie auf der Setup-Seite auf Benutzerkonten. Einblendung der Seite „Benutzerkonten“.

2. Wenn Sie einen Gruppennamen ändern wollen, 
geben Sie den neuen Namen in eines der Textfelder 
Gruppen ein (der Administrator-Gruppenname kann 
nicht geändert werden).

Eingabe eines neuen Gruppennamens.

3. Geben Sie im Bereich „Benutzer“ einen Namen (1 bis 
24 Zeichen) und ein Kennwort (0 bis 12 Zeichen) für 
einen neuen Benutzer ein.

HINWEIS: Benutzernamen und Kennwörter 
berücksichtigen Groß- und Kleinschreibung und 
können nur alphanumerische Zeichen enthalten.

Eingabe des Namens und des Kennworts für einen 
Benutzer.

4. Wählen Sie eine Gruppe und die Standardsprache für 
den neuen Benutzer aus.

Auswahl der Gruppe und der Sprache für einen Benutzer.

5. Wiederholen Sie die Schritte 3 und 4 für jeden 
zusätzlichen Benutzer, den Sie hinzufügen wollen.

Hinzufügen weiterer Benutzer.

6. Klicken Sie auf Übernehmen. Speicherung aller Benutzerkonteneinstellungen.

Tabelle 5: EGX-Konten und -Kennwörter

Konto Standardkennwort
Administrator Gateway

Guest Guest

Benutzerdefinierte Konten (bis zu 11 Konten möglich) Keine Werkeinstellung – Kennwort ist 
benutzerdefiniert

Abbildung 8: Seite „Benutzerkonten“

Maßnahme Ergebnis
1. Klicken Sie auf der Setup-Seite auf Webseitenzugriff. Einblendung der Seite 

„Webseitenzugriff“.

2. Wählen Sie in der Zeile Ethernet u. TCP/IP die Zugriffsberechtigung 
(Keine, Schreibgeschützt oder Vollständig) für jede Benutzergruppe für 
die Webseite „Ethernet & TCP/IP“ aus.

Für eine Erläuterung der Zugriffsberech-
tigungen für jede Gruppe siehe die 
nachstehende Tabelle 6.
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Modbus-TCP/IP-Filter

Mit dieser Funktion kann der Administrator für Modbus-TCP/IP-Client-Geräte festlegen, ob 
sie Zugriff auf die an das EGX angeschlossenen seriellen Slave-Geräte haben oder nicht.

HINWEIS: Der anonymen Modbus-TCP/IP-Adresse (***.***.***.***) können die 
Zugriffsberechtigungen „Schreibgeschützt“ oder „Keine“ zugewiesen werden. Die 
Einstellung Schreibgeschützt erlaubt jedem Modbus-TCP/IP-Client, der nicht in der 
Filterliste enthalten ist, den Zugriff auf serielle Slave-Geräte mit der Zugriffsberechtigung 
„Schreibgeschützt“. Die Einstellung Keine blockiert alle Modbus-TCP/IP-Clients, die nicht in 
der Filterliste enthalten sind.

3. Um einem Gast den Zugriff auf die Webseite zu ermöglichen, wählen Sie 
in der Spalte Guest die Zugriffsberechtigung Schreibgeschützt aus.

HINWEIS: Wenn für die Gruppe „Guest“ die Zugriffsberechtigung 
„Schreibgeschützt“ eingestellt ist, kann als Zugriffsberechtigung für 
andere Gruppen nur „Schreibgeschützt“ oder „Vollständig“ ausgewählt 
werden. 

Erlaubt der Standardgruppe „Guest“ den 
Zugriff auf die Webseite.

4. Wiederholen Sie die Schritte 2 und 3 für die Zeilen „Serielle 
Schnittstelle“, „Geräteliste, „Statistik“ und „Geräteregister lesen“.

Auswahl der Zugriffsberechtigung für 
jede Webseite.

5. Klicken Sie auf Übernehmen. Speicherung der Kennworteinstellungen.

Tabelle 6: Gruppenzugriff

Gruppe Zugriff
Administrator Vollständiger Zugriff auf alle Webseiten.

HINWEIS: Aus Systemsicherheitsgründen wird empfohlen, das Standard-
Administratorkennwort nach der ersten Anmeldung zu ändern.

Guest Schreibgeschützter Zugriff auf ausgewählte Webseiten.

Drei benutzerdefinierte 
Gruppen

Durch Auswahl aus folgenden Optionen weist der Administrator jeder Gruppe bestimmte 
Webseiten-Zugriffsrechte zu. Es gibt folgende Zugriffsberechtigungen:
• Keine: Eine Gruppe hat keinen Zugriff auf die ausgewählte Webseite.
• Schreibgeschützt: Das Kennwort gewährt einer Gruppe nur Lesezugriff auf die 

ausgewählte Webseite.
• Vollständig: Eine Gruppe hat die gleichen Zugriffsrechte für die ausgewählte Webseite 

wie die Administrator-Gruppe.

Abbildung 9: Seite „Webseitenzugriff“

Maßnahme Ergebnis

Maßnahme Ergebnis
1. Klicken Sie auf der Setup-Seite auf 

Modbus-TCP/IP-Filter.
Einblendung der Seite „Modbus-TCP/IP-Filter“.

2. Markieren Sie Filter aktivieren. Aktivierung der Filterfunktion.

3. Geben Sie in der Spalte IP-Adresse die 
Modbus-TCP/IP-Client-Adresse ein.

Eingabe einer IP-Adresse für einen Modbus-TCP/IP-Client, der 
Zugriff auf die an das EGX angeschlossenen seriellen Geräte haben 
soll.

4. Wählen Sie in der Spalte 
Zugriffsberechtigung entweder 
„Schreibgeschützt“ oder „Vollständig“ aus.

Auswahl der Zugriffsberechtigung für die entsprechende IP-Adresse. 
Für die Einstellung „Schreibgeschützt“ sind nur die folgenden 
Modbus-TCP/IP-Funktionscodes zulässig:
Dezimal: 1, 2, 3, 4, 7, 8, 11, 12, 17, 20, 24, 43, 100
Hexadezimal: 01, 02, 03, 04, 07, 08, 0B, 0C, 11, 14, 18, 2B, 64
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SNMP-Parameter
Da das EGX SNMP unterstützt, können Netzwerkadministratoren mit einem SNMP-Manager 
auf ein abgesetztes EGX zugreifen und den Netzwerkstatus sowie die Diagnose im MIB-2-
Format anzeigen.

5. Wiederholen Sie die Schritte 3 und 4, um 
weitere IP-Adressen hinzuzufügen.

Hinzufügen weiterer IP-Adressen für den Filter.

6. Klicken Sie auf Übernehmen. Speicherung der Modbus-TCP/IP-Adressen-Filterliste.

Abbildung 10: Seite „Modbus-TCP/IP-Filter“

Maßnahme Ergebnis

Maßnahme Ergebnis
1. Klicken Sie auf der Setup-Seite auf SNMP-Parameter. Einblendung der Seite „SNMP-

Parameter“.

2. Markieren Sie SNMP aktivieren, um SNMP (Simple Network 
Management Protocol) einzuschalten.

HINWEIS: Wenn Sie die Markierung des Kontrollkästchens „SNMP 
aktivieren“ entfernen und auf „Übernehmen“ klicken, startet das EGX 
neu und die SNMP-Funktion wird deaktiviert.

Aktivierung von SNMP.

3. Geben Sie den Systemverantwortlichen, die Systembezeichnung, den 
Systemstandort, den Communitynamen mit Nur-Lese-Zugriff und den 
Communitynamen mit Lese- und Schreibzugriff ein.

Eingabe der SNMP-Systeminformationen 
und der Community-Zugriffsnamen.

4. Klicken Sie auf Übernehmen. Speicherung der SNMP-Einstellungen.

Abbildung 11: Seite „SNMP-Parameter“

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1108 of 3354



63230-319-204B1 PowerLogic™ Ethernet Gateway EGX100
08/2012 Setup

© 2006-2012 Schneider Electric. Alle Rechte vorbehalten. 11

Systemzugangspunkt
Mit Hilfe des Systemzugangspunkts kann das EGX100 seine Existenz jedem mit dem 
Netzwerk verbundenen EGX300 über Multicast mitteilen. Diese Funktion ist so konfiguriert, 
dass sie standardmäßig ausgeführt wird und keine weitere Konfiguration benötigt.

Verwenden Sie den Setup-Bildschirm in Abbildung 12 auf Seite 11 für die Eingabe der 
Gruppen-IP-Adresse und zugehöriger Informationen.

Abbildung 12: Systemzugangspunkt

Maßnahme Ergebnis
1. Klicken Sie im Setup-Menü auf Systemzugangspunkt. Das Fenster „Systemzugangspunkt“ wird angezeigt.

2. Wählen Sie den UDP-Port, die Gruppen-IP-Adresse, das 
Meldungsintervall, die Haltezeit, die Multicast-
Gültigkeitsdauer und die Gemeinschaft aus. Für eine 
Beschreibung der Einstellungen siehe Tabelle 7.

Auswahl der Systemzugangspunkteinstellungen.

3. Klicken Sie auf Übernehmen.

HINWEIS: Um die Werkeinstellungen wiederherzustellen, 
klicken Sie auf „Standardwerte“ und dann auf „Übernehmen“.

Übernahme der Einstellungen für das EGX100.

Tabelle 7: Einstellungen für den Systemzugangspunkt

Option Beschreibung Einstellung
Aktiviert Bei aktivierter Option können EGX300-Geräte EGX100-Geräte 

mit der gleichen Gruppen-IP-Adresse erkennen.
Aktiviert, Deaktiviert
Werkeinstellung: Aktiviert

UDP-Port Damit kann die Port-Nummer für den UDP-Port eingestellt 
werden, der von der Systemzugangspunkt-Erkennung verwendet 
wird.

1 bis 65535
Werkeinstellung: 59

Gruppen-IP-Adresse Mit dieser Option werden Multicast- und Unicast-Adressen 
unterstützt.

Werkeinstellung: 
224.0.1.2

Meldungsintervall Das ist die Zeit zwischen den „Hallo-Meldungen“, die vom 
EGX100 ausgegeben werden, um anderen Systemzu-
gangsgeräten von Schneider Electric seine Anwesenheit im 
Netzwerk mitzuteilen.

1 bis 65534 Sekunden
Werkeinstellung: 
300 Sekunden

Haltezeit Das ist der Zeitraum, für den vom jeweiligen EGX100 gesendete 
„Hallo-Meldungen“ von Empfängern gehalten werden müssen, 
bevor dieses EGX100 als nicht verfügbar angesehen wird.

2 bis 65535 Sekunden
Werkeinstellung: 
600 Sekunden

Multicast-
Gültigkeitsdauer

Damit können Sie die Größe des Netzwerkbereichs, der zur 
Erkennung von anderen Geräten verwendet wird, festlegen. Dazu 
wird die zulässige Anzahl der Multicast-Weiterleitungen an 
andere Geräte angegeben.

1 bis 255 Routerhops
Werkeinstellung: 1

Gemeinschaft Geräte in einer Gruppe können in Gemeinschaften unterteilt 
werden. EGX300-Geräte können EGX100-Geräte mit der 
gleichen IP-Adresse und Gemeinschaftsnummer erkennen.

Durch Einstellen der Gemeinschaftsnummer auf „0“ kann ein 
EGX300 alle EGX100-Geräte mit derselben Gruppen-IP-Adresse 
ohne Berücksichtigung der Gemeinschaftsein-stellung erkennen.

0 bis 65535
Werkeinstellung: 0
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Diagnose
Für den Zugriff auf die Diagnose-Webseiten-Links klicken Sie in der EGX-Menüleiste auf 
Diagnose.

Statistik

HINWEIS: Diese Seite zeigt kumulierte Werte seit der letzten Aktivierung des EGX an. Wenn 
die Spannungsversorgung zum EGX unterbrochen wird, werden alle kumulierten Werte auf 
0 zurückgesetzt.

Maßnahme Ergebnis
1. Klicken Sie auf der Seite „Diagnose“ 

auf Statistik.
Einblendung der Seite „Statistik“ (siehe Abbildung 13).

HINWEIS: Die Seite „Statistik“ zeigt Daten auf der Grundlage des unter 
„Serielle Schnittstelle“ auf Seite 5 ausgewählten Modus an. 

2. Zeigen Sie die Daten an. Siehe „Statistik auswerten“ auf Seite 13.

3. Klicken Sie auf Rücksetzen. Rücksetzung der kumulativen Diagnosedaten des EGX auf 0.

Abbildung 13: Seite „Statistik“

Lesen mit serieller Schnittstelle im MASTER-MODUS Lesen mit serieller Schnittstelle im SLAVE-MODUS
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Statistik auswerten

Statistik Beschreibung

Ethernet

Verbindungsstatus Status-Zeichenkette, die die Geschwindigkeit und die Duplex-Einstellung 
darstellt, die zur Kommunikation mit dem Verbindungspartner benutzt werden.

Rahmen ohne Fehler gesendet Zähler, der sich jedes Mal um eins erhöht, wenn ein Rahmen erfolgreich 
gesendet wird.

Kollisionen Zähler, der sich jedes Mal um eins erhöht, wenn ein Rahmen aufgrund der 
Erkennung einer Kollision neu übertragen wird.

Zu hohe Anzahl an Kollisionen Zähler, der sich jedes Mal um eins erhöht, wenn ein Rahmen aufgrund der 
Erreichung des maximalen Kollisionsstatus auf der Basis des „Truncated Binary 
Exponential Backoff“-Algorithmus nicht gesendet werden kann.

Rahmen ohne Fehler empfangen Zähler, der sich jedes Mal um eins erhöht, wenn ein Rahmen erfolgreich 
empfangen wird.

CRC-Fehler Zähler, der sich jedes Mal um eins erhöht, wenn ein Rahmen empfangen wird, 
dessen Prüfsumme/CRC nicht mit dem berechneten Wert übereinstimmt.

Synchronisierfehler Zähler, der sich jedes Mal um eins erhöht, wenn ein Rahmen empfangen wird, 
dessen Prüfsumme/CRC nicht mit einer 8-Bit-Rahmenbegrenzung endet.

Rahmen zu lang Zähler, der sich jedes Mal um eins erhöht, wenn ein Rahmen empfangen wird, 
der die in den Standardeinstellungen festgelegte maximale Länge überschreitet 
(Rahmen größer als 1518 Byte).

Rahmen zu kurz Zähler, der sich jedes Mal um eins erhöht, wenn ein Rahmen empfangen wird, 
der die in den Standardeinstellungen festgelegte minimale Länge unterschreitet 
(Rahmen kleiner als 64 Byte).

Modbus-TCP/IP

Rahmen gesendet Zähler, der sich jedes Mal um eins erhöht, wenn ein Rahmen gesendet wird.

Rahmen empfangen Zähler, der sich jedes Mal um eins erhöht, wenn ein Rahmen empfangen wird.

Protokollfehler Zähler, der sich jedes Mal um eins erhöht, wenn eine Nachricht mit einem 
falschen Format empfangen wird.

Aktive Verbindungen1 Statuswert, der die Anzahl der Verbindungen darstellt, die zum Zeitpunkt der 
Aktualisierung der Diagnoseseite aktiv sind. Es werden maximal 32 Verbindun-
gen unterstützt. Durch Klicken auf „Aktive Verbindungen“ wird ein neues Fenster 
mit einer Liste aller aktiven Client-Verbindungen eingeblendet.

Summe der Verbindungen1 Zähler, der sich jedes Mal um eins erhöht, wenn eine Verbindung zum EGX 
aufgebaut wird.

Maximale Anzahl Verbindungen1 Statuswert, der die maximale Anzahl der aktiven Verbindungen darstellt.

Eingegangene Lesenachrichten1 Zähler, der sich jedes Mal um eins erhöht, wenn eine Lesenachricht empfangen 
wird.

Abgegangene Lesenachrichten2 Zähler, der sich jedes Mal um eins erhöht, wenn eine Lesenachricht gesendet 
wird.

Eingegangene Schreibnachrichten1 Zähler, der sich jedes Mal um eins erhöht, wenn eine Schreibnachricht 
empfangen wird.

Abgegangene Schreibnachrichten2 Zähler, der sich jedes Mal um eins erhöht, wenn eine Schreibnachricht gesendet 
wird.

Eingegangene Antwortnachrichten2 Zähler, der sich jedes Mal um eins erhöht, wenn eine Antwortnachricht 
empfangen wird.

Abgegangene Antwortnachrichten1 Zähler, der sich jedes Mal um eins erhöht, wenn eine Antwortnachricht gesendet 
wird.

Serielle Schnittstelle

Rahmen gesendet Zähler, der sich jedes Mal um eins erhöht, wenn ein Rahmen gesendet wird.

Rahmen empfangen Zähler, der sich jedes Mal um eins erhöht, wenn ein Rahmen empfangen wird.

CRC-Fehler Zähler, der sich jedes Mal um eins erhöht, wenn eine Nachricht empfangen wird, 
deren CRC nicht mit dem berechneten Wert übereinstimmt. Das ist normaler-
weise die Folge von Verdrahtungsproblemen.

Protokollfehler Zähler, der sich jedes Mal um eins erhöht, wenn eine Nachricht mit einem 
falschen Format empfangen wird.

Zeitüberschreitungen Zähler, der sich jedes Mal um eins erhöht, wenn eine Anforderungsnachricht 
gesendet wird, ohne dass eine entsprechende Antwortnachricht innerhalb der 
zulässigen Zeit empfangen wird. Zeitüberschreitungen sind normalerweise das 
Ergebnis von Konfigurationsfehlern oder einer fehlenden Reaktion des Geräts.

1 Verfügbar, wenn sich die serielle Schnittstelle im Master-Modus befindet.
2 Verfügbar, wenn sich die serielle Schnittstelle im Slave-Modus befindet.
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Geräteregister lesen

Eingegangene Lesenachrichten2 Zähler, der sich jedes Mal um eins erhöht, wenn eine Lesenachricht empfangen 
wird.

Abgegangene Lesenachrichten1 Zähler, der sich jedes Mal um eins erhöht, wenn eine Lesenachricht gesendet 
wird.

Eingegangene Schreibnachrichten2 Zähler, der sich jedes Mal um eins erhöht, wenn eine Schreibnachricht 
empfangen wird.

Abgegangene Schreibnachrichten1 Zähler, der sich jedes Mal um eins erhöht, wenn eine Schreibnachricht gesendet 
wird.

Gateway-Informationen

Firmwareversion Das ist die Firmwareversion, die im EGX installiert ist.

System-Leerlaufzeit Prozentsatz von 0 % bis 100 %, der die durchschnittliche ungenutzte 
Prozessorzeit anzeigt.

MAC-Adresse Unverwechselbare Ethernet-Hardware-Adresse eines EGX.

Seriennummer Seriennummer des EGX.

Modellnummer Modellnummer des EGX (100).

Hardwareversion EGX-Hardwareversion

Herstellungsdatum Datum, an dem das EGX hergestellt wurde.

Statistik Beschreibung

1 Verfügbar, wenn sich die serielle Schnittstelle im Master-Modus befindet.
2 Verfügbar, wenn sich die serielle Schnittstelle im Slave-Modus befindet.

Maßnahme Ergebnis
1. Klicken Sie auf der Seite „Diagnose“ auf 

Geräteregister lesen.
Einblendung der Seite „Geräteregister lesen“.

2. Geben Sie die Geräte-ID, das Startregister und die 
Anzahl der zu lesenden Register ein.

Eingabe der Werte für Beginn der Registerauslesung für 
das angegebene Gerät.

3. Wählen Sie einen Datentyp aus. Auswahl des anzuzeigenden Datentyps.
4. Um die Art der Datenanzeige in der Spalte „Wert“ zu 

ändern, wählen Sie Dezimal, Hexadezimal, Binär 
oder ASCII aus.

Auswahl der Art der Datenanzeige.

5. Klicken Sie auf Lesen. Anzeige der angeforderten Daten.

Tabelle 8: Einstellungen des EGX zum Lesen von Geräteregistern

Option Beschreibung Werkeinstellung
Geräte-ID Adresse des Geräts, dessen Register gelesen werden. 1
Startregister Erstes zu lesendes Register. 1000
Anzahl Register Anzahl der zu lesenden Register (1 bis 10). 10
Spalte „Register“ Auflistung der Registernummern. —
Spalte „Wert“ Auflistung der für ein Register gespeicherten Daten. Die 

abgerufenen Werte hängen vom Gerät ab, das mit dem 
EGX verbunden ist. Weitere Informationen über gespei-
cherte Registerwerte finden Sie in den Unterlagen des 
verbundenen Geräts.

—

Datentyp Auswahl von Halteregistern, Eingangsregistern, Aus-
gangsspulen, Eingangsspulen bzw. Geräte-ID für die 
Spezifizierung der abgerufenen Werte.

Halteregister

Optionen „Dezimal“, „Hexadezimal“, 
„Binär“ bzw. „ASCII“

Legt fest, wie Daten in der Spalte „Wert“ angezeigt werden 
sollen.

Dezimal
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Firmware
Die Firmware der EGX-Geräte kann mit FTP (File Transfer Protocol) aktualisiert werden. 
Das neueste Firmware-Update finden Sie unter www.powerlogic.com, oder fragen Sie Ihren 
zuständigen Vertriebsmitarbeiter danach.

Firmwareversion feststellen

Neue Firmware herunterladen

Abbildung 14: Seite „Geräteregister lesen“

Maßnahme Ergebnis
1. Melden Sie sich beim EGX an. Einblendung der EGX-Startseite.
2. Suchen Sie die Firmwareversion in der unteren linken 

Ecke der Seite.

HINWEIS: Wenn Sie die Firmware kürzlich aktualisiert 
haben, drücken Sie F5, um die Webseite und die 
angezeigte Firmwarenummer zu aktualisieren.

Feststellung der Firmware-Version des EGX.

3. Alternativ können Sie auf Diagnose > Statistik klicken, 
um die Firmwareversion im Abschnitt „Gateway-
Informationen“ zu finden.

Alternative Feststellung der Firmwareversion des 
EGX.

Maßnahme Ergebnis
1. Starten Sie Internet Explorer, geben Sie 

www.powerlogic.com in die Adressenleiste ein und 
drücken Sie die Eingabetaste.

Einblendung der PowerLogic-Website.

2. Wählen Sie Ihr Land aus und klicken Sie auf Go.

HINWEIS: Wenn Sie „United States“ ausgewählt haben, 
fahren Sie mit Schritt 3 fort. Anderenfalls folgen Sie der 
länderspezifischen Navigation zur EGX-Firmware.

Einblendung der PowerLogic-Website für Ihr Land.

3. Klicken Sie auf Firmware Downloads > Products > 
PowerLogic Communications > EGX100.

Anzeige der verfügbaren Downloads für das EGX100.

4. Klicken Sie auf den Link EGX100 Firmware. Einblendung der Seite mit Anweisungen für die 
EGX100-Firmware.

5. Klicken Sie auf die Registerkarte Files und dann auf den 
Firmware-Dateilink (eg#####.bin, wobei ##### die 
Firmwarenummer ist).

HINWEIS: Für das Herunterladen von Firmwaredateien 
müssen Sie angemeldet sein. Wenn Sie keinen 
Benutzernamen und kein Kennwort haben, befolgen Sie 
die Anweisungen auf der Website.

Anzeige der Dateinamen und Öffnen des Dialogfelds 
„File Download“.

6. Klicken Sie auf Save. Speicherung der Firmwaredatei.
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Firmwaredatei aktualisieren

Maßnahme Ergebnis
1. Starten Sie Internet Explorer, geben Sie ftp:// sowie die

IP-Adresse des EGX in die Adressenleiste ein (z. B. 
ftp://169.254.0.10) und drücken Sie die Eingabetaste.

Einblendung des Dialogfelds Anmelden als.

2. Geben Sie in die Textfelder den Benutzernamen 
Administrator und das Administratorkennwort ein und 
klicken Sie auf Anmelden.

Beginn einer FTP-Sitzung mit dem EGX.

3. Suchen Sie die gespeicherte Firmwaredatei auf Ihrem 
Computer, rechtsklicken Sie auf die Datei und klicken Sie 
dann auf Kopieren.

Kopieren der Firmwaredatei in die Zwischenablage.

4. Rechtsklicken Sie in das Internet Explorer-Fenster und 
klicken Sie auf Einfügen.

HINWEIS: Anstelle des Kopierens und Einfügens der 
Firmwaredatei können Sie die Firmwaredatei im Internet 
Explorer auch ziehen und ablegen (Drag & Drop).

Kopieren der Firmware auf das EGX und Neustart des 
EGX.

5. Schließen Sie das Internet Explorer-Fenster. Schließen von Internet Explorer und Beenden der 
FTP-Verbindung zum EGX.

6. Um zu kontrollieren, ob die Firmwareversion erfolgreich 
aktualisiert wurde, führen Sie die Schritte unter 
„Firmwareversion feststellen“ auf Seite 15 aus.

Überprüfung der aktualisierten Firmwareversion.
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Safety Information
Important Information

NOTICE Read these instructions carefully, and look at the equipment to become familiar with the device before 
trying to install, operate, or maintain it. The following special messages may appear throughout this 
documentation or on the equipment to warn of potential hazards or to call attention to information that 
clarifies or simplifies a procedure.

PLEASE NOTE Electrical equipment should be installed, operated, serviced, and maintained only by qualified 
personnel. No responsibility is assumed by Schneider Electric for any consequences arising out of the 
use of this material.

© 2008 Schneider Electric. All Rights Reserved.

The addition of this symbol to a Danger or Warning safety label indicates that an electrical hazard
exists, which will result in personal injury if the instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal injury hazards.
Obey all safety messages that follow this symbol to avoid possible injury or death.

DANGER indicates an imminently hazardous situation, which, if not avoided, will result in death or serious 
injury.

DANGER

WARNING indicates a potentially hazardous situation, which, if not avoided, can result in death, serious injury, 
or equipment damage.

WARNING

CAUTION indicates a potentially hazardous situation, which, if not avoided, can result in injury or equipment 
damage.

CAUTION
LV434107 06/2008 5
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About the Book
At a Glance

Document Scope The aim of this manual is to provide users, installers and maintenance personnel with the technical 
information needed to operate the Modbus protocol on Compact NSX 100 to 630 A circuit breakers.

Validity Note Schneider Electric assumes no responsibility for any errors that may appear in this document. If you 
have any suggestions for improvements or amendments or have found errors in this publication, please 
notify us.

No part of this document may be reproduced in any form or by any means, electronic or mechanical, 
including photocopying, without express written permission of Schneider Electric.

The data and illustrations found in this documentation are not binding. We reserve the right to modify our 
products in line with our policy of continuous product development. The information in this document is 
subject to change without notice and should not be construed as a commitment by Schneider Electric.

Related 
Documents

You can download these technical publications and other technical information from our website at 
www.schneider-electric.com.

Product Related 
Warnings

All relevant local safety regulations must be followed when installing and using this product. For safety 
reasons, and to ensure conformity with the documented system data, only the manufacturer is 
authorized to repair the components.

User Comments We welcome your comments about this document.

You can reach us by e-mail at techpub@schneider-electric.com

Title of Documentation Reference Number

Compact NSX circuit breakers - User manual LV434101

Micrologic 5 and 6 trip units - User manual LV434104

ULP system - User manual TRV99101

Compact NSX 100 to 630 A - Catalogue LVPED208001EN
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Modbus Communication with Compact NSX
At a Glance

Introduction This chapter describes the Modbus communication interface module. This module enables a 
Compact NSX circuit breaker to be connected to a Modbus network. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Introduction 10

Modbus Communication Interface Module 11

Schematics 14

Configuration of the Modbus Communication Interface Module 18
 9

Page 1127 of 3354



Modbus Communication Interface Module

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Introduction

General 
Description

The Modbus communication option enables a Compact NSX circuit breaker to be connected to a 
supervisor or to any other device with a master Modbus communication channel.

The Modbus communication option is available for the following Compact NSX configurations:

Compact NSX circuit breaker with the BSCM (Breaker Status and Control Module) and with the 
communicating motor mechanism
Compact NSX circuit breaker with Micrologic 5/6 trip unit

A Compact NSX circuit breaker is connected to a Modbus communication network through a Modbus 
communication interface module.

Access to 
Functions

The Modbus communication option provides access to many functions, including:

reading of metering and diagnostic data
reading of status conditions and remote operations
transfer of time-stamped events
displaying protection settings
reading of the Compact NSX circuit breaker identification and configuration data
time-setting and synchronization

The list depends on the application, the Compact NSX circuit breaker with its Micrologic trip unit type, 
and on the BSCM.
 10 LV434107 06/2008
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Modbus Communication Interface Module

General 
Description

The Modbus communication interface module enables a ULP (Universal Logic Plug) module, for 
example a Compact NSX circuit breaker, to be connected to a Modbus network. Each circuit breaker has 
its own Modbus communication interface module and a corresponding Modbus address. 

1 5-pin screw type connector (Modbus connection and power supply)
2 Modbus address switches 
3 Modbus traffic LED
4 Modbus locking pad
5 Test LED
6 Test button
7 Mechanical lock
8 2 RJ45 connectors
9 Stacking accessory

Mounting The Modbus communication interface module is a DIN rail mounting device. The stacking accessory 
enables the user to interconnect several Modbus communication interface modules without additional 
wiring.
LV434107 06/2008 11
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Connection to 
the Modbus 
Network

The 5-pin screw-type connector enables the Modbus communication interface module to be connected 
to the Modbus network (2 wires) and to the 24 V DC power supply. 

Each pin has a corresponding marking in order to facilitate the wiring operations.

Modbus Address 
Switches

The Modbus communication interface module bears the Modbus address of the IMU (Intelligent Modular 
Unit) to which it is connected. See the ULP System User manual for more information regarding the 
intelligent modular unit.

The user defines the Modbus address using the 2 address switches on the front panel of the Modbus 
communication interface module.

The address range is 1 to 99. Value 0 is forbidden because it is reserved for broadcasting commands. 

The Modbus communication interface module is initially configured with address 99.

Example of the configuration of the address rotary switches for address 21: 

Modbus Traffic 
LED

The Modbus traffic yellow LED informs the user about the traffic transmitted or received by the 
Compact NSX circuit breaker over the Modbus network.

When the Modbus address switches are on value 0, the LED is steady ON.
When the Modbus address switches are on value anywhere between 1 and 99, the LED is ON during 
the transmission and reception of messages, OFF otherwise.

Connector Marking Color Description Unshielded 
Length

Stripped 
Length

  D1 Blue Communication pair
D1 : RS 485 B/B’ signal or Rx+/Tx+
D0 : RS 485 A/A’ signal or Rx-/Tx-

5 cm max 7 mm

D0 White

– Shield 2 cm max (1) 7 mm

0 V Black 0 V of the power supply 5 cm max 7 mm

24 V Red 24 V DC power supply

  

(1) To prevent electromagnetic disturbance, the unshielded length of the Modbus cable shield shall be minimized.

Note: It is not allowed to connect more than 2 wires inside the same pin of the Modbus communication 
interface module connector.

 2x10         +           1x1 = 21
 12 LV434107 06/2008
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Modbus Locking 
Pad

The Modbus locking pad on the front panel of the Modbus communication interface module enables or 
disables remote control commands to be sent over the Modbus network to the Modbus communication 
interface module itself, and to the other modules (BSCM or Micrologic trip unit). 

If the arrow points to the open padlock, remote control commands are enabled.
If the arrow points to the closed padlock, remote control commands are disabled. 
The only remote control commands that are enabled even if the arrow points to the closed padlock 
are the set absolute time and get current time commands. See Set Absolute Time, p. 118.
 

For the other cases, the only way to modify parameters like the protection settings is through the 
Micrologic trip unit front panel or with the RSU software using the maintenance module connected to the 
Micrologic trip unit test plug.

Test Button The test button tests the connection between all the modules connected to the Modbus communication 
interface module: Micrologic trip unit, front display module FDM121, and the maintenance module.

Pressing the test button launches the connection test for 15 seconds.

During the test, all the modules keep working normally.

Test LED The yellow test LED describes the connection between the modules that are connected to the Modbus 
communication interface module.

Remote control commands enabled Remote control commands disabled

Test LED status Signification

ON: 50 ms / OFF: 950 ms Nominal mode (no test running)

ON: 250 ms / OFF: 250 ms ULP module address conflict: 2 identical ULP modules are 
detected in the same intelligent modular unit.

ON: 500 ms / OFF: 500 ms Degraded mode (EEPROM is out of service)

ON: 1000 ms / OFF: 1000 ms Test mode

Always ON ULP connection is out of service

Always OFF No power supply
LV434107 06/2008 13
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Schematics

General 
Description

Depending on the configuration of the Compact NSX circuit breaker, the user must connect the Modbus 
communication interface module to the Compact NSX circuit breaker using one of the following 
configurations:

connection of the Modbus communication interface module to the Micrologic trip unit
connection of the Modbus communication interface module to the BSCM (Breaker Status and Control 
Module)
connection of the Modbus communication interface module to the BSCM and to the Micrologic trip 
unit

All connection configurations require the NSX Cord or the insulated NSX Cord for system voltages 
greater than 480 V AC.

See the Compact NSX Circuit Breakers User manual for more information regarding the description and 
mounting of the Compact NSX circuit breaker compliant products (Micrologic trip unit, BSCM, NSX 
Cord).

Connection of 
the Modbus 
Communication 
Interface Module 
to the Micrologic 
Trip Unit 

The user can connect the Modbus communication interface module to the Micrologic trip unit using the 
NSX Cord: 
 14 LV434107 06/2008
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Connection of 
the Modbus 
Communication 
Interface Module 
to the BSCM

The user can connect the Modbus communication interface module to the BSCM using the NSX Cord: 
LV434107 06/2008 15
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Connection of 
the Modbus 
Communication 
Interface Module 
to the BSCM and 
to the Micrologic 
Trip Unit

The user can connect the Modbus communication interface module to the BSCM and to the Micrologic 
trip unit using the NSX Cord: 
 16 LV434107 06/2008
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The following figure presents the same connection schematic but with the insulated NSX Cord: 

1 Insulated NSX Cord
LV434107 06/2008 17
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Configuration of the Modbus Communication Interface Module

General 
Description

2 configurations of the Modbus communication interface module are available:

automatic configuration (Auto-Speed sensing ON): when connected to the Modbus network, the 
Modbus communication interface module automatically detects the network parameters (default 
configuration).
personalized configuration (Auto-Speed sensing OFF): the user can personalize the network 
parameters using the RSU (Remote Setting Utility) software. 

Automatic 
Configuration

The user defines the Modbus slave address using the 2 address switches on the front panel of the 
Modbus communication interface module. When connected to the Modbus network, the Modbus 
communication interface module automatically detects the network speed and parity. The Auto-Speed 
sensing algorithm tests the available baudrates and parities and automatically detects the network 
parameters. The Modbus master must send at least 15 frames on the Modbus network so that the auto-
speed sensing algorithm works.

The transmission format is binary with 1 start bit, 8 data bits, 1 stop bit in case of even or odd parity, and 
2 stop bits in case of no parity.

Personalized 
Configuration

The user defines the Modbus slave address using the 2 address switches on the front panel of the 
Modbus communication interface module. 

The user personalizes the network parameters with the RSU software.

The following figure shows the Modbus communication interface module configuration tab with RSU:  

When the Auto-Speed sensing option is disabled, the user selects the network baud rate and parity:

The supported baud rates are: 4800, 9600, 19200, and 38400 bauds.
The supported parities are: even, odd, and none.

The RSU software is available at www.schneider-electric.com.

See the RSU Online Help for more information regarding the Modbus communication interface module 
with RSU.

Note: In case of problems with the Auto-Speed sensing algorithm, it is recommended to follow this 
procedure:
1. Set-up the Modbus communication interface module to Modbus address 1 (see Modbus Address 

Switches, p. 12),
2. Send a Read Multiple Register (FC03) request to slave 1, at any address and for any number of 

registers,
3. Send this request at least 15 times.

Note: It is not possible to change the Modbus address or the status of the locking pad with RSU.
 18 LV434107 06/2008
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Modbus Protocol
At a Glance

Introduction This chapter describes the Modbus master-slave protocol and the principle of the command interface.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Modbus Master-Slave Principle 20

Modbus Functions 22

Modbus Exception Codes 25

Write Protection 26

Password Management 27

Command Interface 28

Command Examples 32

Date Management 34

History Mechanism 37

Modbus Registers Tables 38
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Modbus Master-Slave Principle

Overview The Modbus protocol exchanges information using a request-reply mechanism between a master 
(client) and a slave (server). The master-slave principle is a model for a communication protocol in which 
one device (the master) controls one or more other devices (the slaves). In a standard Modbus network 
there are 1 master and up to 31 slaves.

A detailed description of the Modbus protocol is available at www.modbus.org. 

Characteristics 
of the Master-
Slave Principle

The master-slave principle is characterized as follows:

Only 1 master is connected to the network at a time.
Only the master can initiate communication and send requests to the slaves.
The master can address each slave individually using its specific address or all slaves simultaneously 
using address 0.
The slaves can only send replies to the master.
The slaves cannot initiate communication, either to the master or to other slaves.

Master-Slave 
Communication 
Modes

The Modbus protocol can exchange information using 2 communication modes:

request-reply mode
broadcast mode

Request-Reply 
Mode

In request-reply mode, the master addresses a slave using the specific address of the slave. The slave 
processes the request then replies to the master. 

1 Request
2 Process
3 Reply

Master

Slave nSlave 3Slave 2Slave 1

1

3

2

 20 LV434107 06/2008
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Broadcast Mode The master can also address all slaves using address 0. This type of exchange is called broadcasting. 
The slaves do not reply to broadcasting messages. 

Response time The response time Tr is the time needed by a slave to respond to a request sent by the master: 

Values with the Modbus protocol:
Typical value < 10 ms for 90% of the exchanges 
Maximum value ≈ 700ms, so it is recommanded to implement a 1second time-out after receiving a 
Modbus request.

Data Exchange The Modbus protocol uses 2 types of data:

bits
16-bit words called registers

Each register has a register number. Each type of data (bit or register) has a 16-bit address.

The messages exchanged with the Modbus protocol contain the address of the data to be processed. 

Registers and 
Addresses

The address of register number n is n-1. For example, the address of register number 12000 is 11999. In 
order to avoid confusion, the tables detailed in the following parts of this manual give both register 
numbers and corresponding addresses.  

Frames All the frames exchanged with the Modbus protocol have a maximum size of 256 bytes and are 
composed of 4 fields:

Master

Slave nSlave 3Slave 2Slave 1

request requestbroadcasting   

reply
Tr Tr

Field Definition Size Description

1 Slave number 1 byte Destination of the request

0: broadcasting (all slaves concerned) 

1...247: unique destination

2 Function code 1 byte See next paragraph

3 Data or sub-function code n bytes Request or reply data

Sub-function code

4 Check 2 bytes CRC16 (to check transmission errors)
LV434107 06/2008 21
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Modbus Functions

General 
Description

The Modbus protocol offers a number of functions that are used to read or write data over the Modbus 
network. The Modbus protocol also offers diagnostic and network-management functions.

Only the Modbus functions handled by the Compact NSX circuit breaker are described here. 

Read Functions The following read functions are available: 

Read register example

The following table shows how to read the RMS current on phase 1 (I1) in register 1016. The address of 
register 1016 is 1016-1 = 1015 =0x03F7. The Modbus address of the Modbus slave is 47 = 0x2F.

The content of register 1016 (address 1015) is 0x022B = 555. Therefore the RMS current on phase 1 
(I1) is 555 A.

Read device identification example

The Read Device Identification function is used to access in a standardized manner the information 
required to clearly identify a device. The description is made up of a set of objects (ASCII character 
strings).

A complete description of the Read Device Identification function is available at www.modbus.org.

The coding for the identification of the Modbus communication interface module is the following:

Function code (dec) Sub-function code (dec) Name Description

3 – Read holding registers Read n output or internal words.

4 – Read input registers Read n input words.

43 14 Read device identification Read the identification data of the 
slave.

Master request Slave reply

Field name Example Field name Example

Modbus slave address 0x2F Modbus slave address 0x2F

Function code 0x03 Function code 0x03

Address of the word to read (MSB) 0x03 Data length in bytes 0x02

Address of the word to read (LSB) 0xF7 Register value (MSB) 0x02

Number of registers (MSB) 0x00 Register value (LSB) 0x2B

Number of registers (LSB) 0x01 –

CRC MSB 0xXX CRC MSB 0xXX

CRC LSB 0xXX CRC LSB 0xXX

Name Type Description

Vendor name STRING ‘Schneider Electric’ (18 characters)

Product code STRING ‘TRV00210’

Firmware version STRING ‘VX.Y.Z’ (at least 6 characters)

Vendor URL STRING ‘www.schneider-electric.com’ (26 characters)

Product name STRING ‘ULP/Modbus SL communication interface module’
 22 LV434107 06/2008
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Scattered 
Holding Register 
Read Function

The scattered holding register read function is available: 

The maximum value for n is 100.

The scattered holding register read function enables the user to:

avoid reading a large block of contiguous words when only few words are needed
avoid multiple use of functions 3 and 4 in order to read non-contiguous words

 

Example

The following table shows how to read addresses 101 = 0x65 and 103 = 0x67 of a Modbus slave. The 
Modbus address of the Modbus slave is 47 = 0x2F.

Write Functions The following write functions are available: 

Function code (dec) Sub-function code (dec) Name Description

100 4 Read scattered holding register Read n non-contiguous words

Master request Slave reply

Field name Example Field name Example

Modbus slave address 0x2F Modbus slave address 0x2F

Function code 0x64 Function code 0x64

Data length in bytes 0x06 Data length in bytes 0x06

Sub-function code 0x04 Sub-function code 0x04

Transmission number (1) 0xXX Transmission number (1) 0xXX

Address of first word to read (MSB) 0x00 First word read (MSB) 0x12

Address of first word to read (LSB) 0x65 First word read (LSB) 0x0A

Address of second word to read (MSB) 0x00 Second word read (MSB) 0x74

Address of second word to read (LSB) 0x67 Second word read (LSB) 0x0C

CRC MSB 0xXX CRC MSB 0xXX

CRC LSB 0xXX CRC LSB 0xXX

(1) The master gives the transmission number in the request. The slave returns the same number in the reply.

Function code (dec) Sub-function code (dec) Name Description

6 – Preset single register Write 1 word

16 – Preset multiple registers Write n words
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Diagnostic 
Functions

The following diagnostic functions are available:

Diagnostic 
Counters

Modbus uses diagnostic counters to enable performance and error management. The counters are 
accessible using the Modbus diagnostic functions (function codes 8 and 11).The Modbus diagnostic 
counters and the Modbus event counter are described in the following table:

Counters Reset The counters are reset to 0

when they reach the maximum value 65535,
when they are reset by a Modbus command (function code 8, sub-function code 10),
when power supply is lost, or
when communication parameters are modified.

Function 
code (dec)

Sub-function 
code (dec)

Name Description

8 – Diagnostic Manage diagnostic counters

8 10 Clear counters and diagnostic register Reset all diagnostic counters

8 11 Return bus message counter Read the counter of correct bus messages 
managed by the slave

8 12 Return bus communication error 
counter

Read the counter of incorrect bus 
messages managed by the slave

8 13 Return bus exception error counter Read the counter of exception responses 
managed by the slave

8 14 Return slave message counter Read the counter of messages sent to the 
slave

8 15 Return slave no response counter Read the counter of broadcast messages

8 16 Return slave negative acknowledge 
counter

Read the counter of messages sent to the 
slave but not answered because of the 
Negative Acknowledge exception code 07

8 17 Return slave busy counter Read the counter of messages sent to the 
slave but not answered because of the 
Slave Device Busy exception code 06

8 18 Return bus overrun counter Read the counter of incorrect bus 
messages due to overrun errors

11 – Get communication event counter Read Modbus event counter

Counter 
number

Counter name Description

1 Bus message counter Counter of correct bus messages managed by the slave

2 Bus communication error counter Counter of incorrect bus messages managed by the slave

3 Slave exception error counter Counter of exception responses managed by the slave and 
incorrect broadcast messages

4 Slave message counter Counter of messages sent to the slave

5 Slave no response counter Counter of broadcast messages

6 Slave negative acknowledge 
counter

Counter of messages sent to the slave but not answered because 
of the Negative Acknowledge exception code 07

7 Slave busy count Counter of messages sent to the slave but not answered because 
of the Slave Device Busy exception code 06 

8 Bus character overrun counter Counter of incorrect bus messages due to overrun errors

9 Comm. event counter Modbus event counter (this counter is read with function code 11)
 24 LV434107 06/2008
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Modbus Exception Codes

Exception 
Responses

Exception responses from either the master (client) or a slave (server) can result from data processing 
errors. One of the following events can occur after a request from the master (client):

If the slave (server) receives the request from the master (client) without a communication error and 
can handle the request correctly, it returns a normal response.
If the slave (server) does not receive the request from the master (client) due to a communication 
error, it does not return a response. The master program eventually processes a timeout condition for 
the request. 
If the slave (server) receives the request from the master (client) but detects a communication error, it 
does not return a response. The master program eventually processes a timeout condition for the 
request.
If the slave (server) receives the request from the master (client) without a communication error, but 
can not handle it (for example, the request is to read a register that does not exist), the server returns 
an exception response to inform the master of the nature of the error.

Exception Frame The slave sends an exception frame to the master to report an exception response. An exception frame 
is composed of 4 fields:

Exception Codes The exception response frame has two fields that differentiate it from a normal response frame:

The exception function code of the exception response is equal to the function code of the original 
request plus 128 (0x80).
The exception code depends on the communication error that the slave encounters.

The following table describes the exception codes handled by the Compact NSX circuit breaker:

Field Definition Size Description

1 Slave number 1 byte Destination of the request

0: broadcasting (all slaves concerned) 

1...247: unique destination

2 Exception function code 1 byte Request function code + 128 (0x80)

3 Exception code n bytes See next paragraph

4 Check 2 bytes CRC16 (to check transmission errors)

Exception 
code (dec)

Name Description

01 Illegal function The function code received in the request is not an authorized action for the 
slave. The slave may be in the wrong state to process a specific request.

02 Illegal data address The data address received by the slave is not an authorized address for the 
slave.

03 Illegal data value The value in the request data field is not an authorized value for the slave.

04 Slave device failure The slave fails to perform a requested action because of an unrecoverable 
error.

05 Acknowledge The slave accepts the request but needs a long time to process it.

06 Slave device busy The slave is busy processing another command. The master must send the 
request once the slave is free.

07 Negative 
acknowledgment

The slave can not perform the programming request sent by the master.

08 Memory parity error The slave detects a parity error in the memory when attending to read 
extended memory.

10 Gateway path 
unavailable

The gateway is overloaded or not correctly configured.

11 Gateway target device 
failed to respond

The slave is not present on the network.
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Write Protection

General 
Description

Remote modifications of Modbus registers can either be dangerous to personnel near the circuit breaker 
or can cause equipment damage if the protection settings are altered. Therefore, remote control 
commands are hardware and software protected.

Hardware 
Protection

The Modbus locking pad on the front panel of the Modbus communication interface module enables or 
disables remote control commands to be sent over the Modbus network to the Modbus communication 
interface module itself, and to the other modules (BSCM or Micrologic trip unit). 

If the arrow points to the open padlock, remote control commands are enabled.
If the arrow points to the closed padlock, remote control commands are disabled. 
The only remote control commands that are enabled even if the arrow points to the closed padlock 
are the set absolute time and get current time commands. See Set Absolute Time, p. 118.
 

For the other cases, the only way to modify parameters like the protection settings is through the 
Micrologic trip unit front panel or with the RSU software using the maintenance module connected to the 
Micrologic trip unit test plug.

Software 
Protection

To prevent an inadvertent change to the trip unit configuration, remote modifications of the Modbus 
registers is protected by both of the following:

a robust data structure and a set of dedicated Modbus registers
a multi-level password scheme

This combination is called the command interface. Failure to conform to this results in an error code and 
the operation is not performed. The hardware protection has always precedence over the software 
protection.

Remote control commands enabled Remote control commands disabled
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Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1144 of 3354



Modbus Protocol

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Password Management

General 
Description

4 passwords are defined, each corresponding to a level.

A level is assigned to a role:
Levels 1, 2, and 3 are used for general purpose roles, like an operator role.
Level 4 is the administrator level. The administrator level is required to write the settings to the 
Micrologic trip units using RSU.

For the Micrologic trip unit, all the commands are level 4 password protected except "Acknowledge a 
latched output", "Reset minimum/maximum", and "Start/Stop synchronization" commands which are 
level 3 or 4 password protected.

For the BSCM, all the commands are level 4 password protected except "Open circuit breaker", "Close 
circuit breaker", and "Reset circuit breaker" commands which are level 3 or 4 password protected.

For the Modbus communication interface module, all the commands are level 4 password protected 
except "Get current time" and "Set absolute time" commands which require no password.

Default 
Passwords

The default password values are:

Password 
Modification with 
RSU

Passwords are modified with the RSU (Remote Setting Utility) software. The Commissioning user 
profile (default user profile) enables the user to modify passwords.

Passwords are composed of exactly 4 ASCII characters.They are case sensitive and the allowed 
characters are:

digits from 0 to 9
letters from a to z
letters from A to Z

Password Reset 
with RSU

If the default passwords have been changed, 3 cases require to reset the passwords to their default 
values with RSU:

A password is forgotten.
A new module is added in the IMU (Intelligent Modular Unit): for example, a BSCM or a front display 
module FDM121.
A faulty module is replaced in the IMU (Intelligent Modular Unit).

Resetting passwords with RSU is only available with the Schneider service user profile. See the RSU 
online help for more information regarding resetting passwords with RSU.

Password Level Default Value

Level 1 ‘1111’ = 0x31313131

Level 2 ‘2222’ = 0x32323232

Level 3 ‘3333’ = 0x33333333

Level 4 (administrator level) ‘0000’ = 0x30303030
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Command Interface

General 
Description

Remote control commands are enabled when the Modbus locking pad is in the open position. Remote 
modifications of the Modbus registers are performed through the command interface. 

Each command has a specific code. For example, command code 45192 defines the command to setup 
the long time protection parameters.

Executing a 
Command

Follow these steps to execute a command:

Note: In case of multimaster Modbus application, please consult our technical support.

Step Action

1 Load a buffer (word #0...19)

2 Write this buffer with a block write (Modbus function16) of 20 words, starting at register 8000.

3 Read the command status register 8021, and wait while its content shows the command is still in progress 
(0x0003).If the command status does not change after a timeout (1s), please check the Modbus connection.

4 Read the error identifier in LSB of register 8021:

If LSB <> 0, then the command failed. Check the error identifier to understand the cause (see next 
paragraph). For example, if register 8021 returns 5121 (0x1401), then the error identifier is 1, which 
means that the password level is not correct (insufficient user rights). 

If LSB = 0, then the command was executed with no errors.
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Command 
Diagram

The following diagram shows the steps to follow in order to execute a command: 
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Command Data 
Structure

The command data structure is defined as a set of values written in registers from 8000 to 8149.

The 3 main areas are:

Input parameters: registers 8000 to 8015
The command specific parameters are in registers 8006 to 8015.
Command status: register 8021
Returned values: registers 8022 to 8149

Register Address Description Comments

8000 7999 Command Code Writing at this address triggers the command using the parameters 
in the following registers.

8001 8000 Parameter length Number of bytes used for the parameters including this one (from 10 
to 30). This value is provided for each command.

8002 8001 Destination A constant value provided for each command. Default value: 0x0000

8003 8002 Reserved A constant value provided for each command (0 or 1)

8004 
8005

8003 
8004

Password The password is composed of 4 ASCII bytes.
The password level to use depends on the command. 
This information is provided for each command.

8006 
8015

8005 
8014

Additional Parameters Additional parameters define how the command is performed. Some 
commands have no additional parameters.

8016 8015 Reserved Must be set to 0 (default value).

8017 8016 Reserved Must be set to 8019 (default value).

8018 8017 Reserved Must be set to 8020 (default value).

8019 8018 Reserved Must be set to 8021 (default value).

8020 8019 Reserved –

8021 8020 Command Status When the command exits the busy state, it holds the completion 
code.

8022 8021 Data Buffer Size Number of bytes returned.

8023... 
8149

8022... 
8148

Data Buffer Returned values. It is empty if the previous word is 0.
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Command Status When the command terminates, the command status register contains the IMU module’s address (which 
is different from the Modbus address) and the error identifier:

The MSB gives the address of the IMU module that generates the error. When the command is sent 
to one IMU module, it is usually the same as the address found in the destination register. When it is 
sent to all IMU modules, it is the address of the first module returning an error.

The following table lists the addresses of the modules:

The LSB gives the error identifier.

The following table lists the error identifiers:

The error identifiers listed in this table are generic. If a module or a command generates specific errors, 
they will be described after the corresponding command.

Module IMU Module Address

Maintenance module 1 (0x01)

Front display module FDM121 2 (0x02)

Modbus communication interface module 3 (0x03)

BSCM (Breaker Status and Control Module) 17 (0x11)

Micrologic trip unit 20 (0x14)

Error 
Identifier

Description

0 Successful command

1 Insufficient user rights (incorrect password)

2 Access violation (Modbus communication interface module locking pad is locked. See Modbus 
Locking Pad, p. 13)

3 Unable to perform a read access

4 Unable to perform a write access

5 Unable to execute the requested service

6 Not enough memory

7 Allocated memory is too small

8 Resource is not available

9 Resource does not exist

10 Resource already exists

11 Resource is out of order

12 Access out of available memory

13 String is too long

14 Buffer is too small

15 Buffer is too big

16 Input argument is out of range

17 Requested security level is not supported

18 Requested component is not supported

19 Command is not supported

20 Input argument has an unsupported value

21 Internal error during command

22 Timeout during command

23 Checksum error during command
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Command Examples

Open Circuit 
Breaker

The following table details the steps to perform in the master remote device to send a remote command 
to open the circuit breaker with the BSCM (see Open Circuit Breaker, p. 108). The command itself has 
no parameters.

Reset Energy 
Measurements

The following table details the steps to perform to send a command to reset the minimum/maximum 
energy measurements (see Reset Minimum/Maximum, p. 95). The command itself has one parameter.

Step Action

1 Load a buffer (word #0...19)

Load into word #0 the value 904, the code corresponding to the open circuit breaker command.

Load into word #1 the value 10, the length of the input parameters. The command itself has no 
parameters, 10 is the length of the fixed part.

Load into word #2 the value 4353 (0x1101), the destination. This value is a constant for the 
command.It is provided in the command description.

Load into word #3 the value 1.

Load into word #4 and #5 the 4 ASCII bytes for the level 3 or level 4 password. Assuming this password 
is ‘ABcd’, load 16706 (0x4142) into word #4 and 25444 (0x6364) into word #5.

Load into word #17 the value 8019, a command setup constant.

Load into word #18 the value 8020, a command setup constant.

Load into word #19 the value 8021, a command setup constant.

2 Write this buffer with a block write (Modbus function 16) of 20 words, starting at register 8000.

3 Read the command status register 8021, and wait while its content shows the command is still in progress 
(0x0003). If the command status does not change after a timeout (1s), please check the Modbus 
connection.

4 Read the error identifier in LSB of register 8021:

If LSB <> 0, then the command failed. Check the error identifier to understand the cause (see next 
paragraph). For example, if register 8021 returns 5121 (0x1401), then the error identifier is 1, which 
means that the password level is not correct (insufficient user rights). 

If LSB = 0, then the command was executed with no errors.

Step Action

1 Load a buffer (word #0...19)

Load into word #0 the value 46728, the code corresponding to the reset minimum/maximum command.

Load into word #1 the value 12, the length of the input parameters. The command itself has one 
parameter, add 2 bytes to 10 which is the length of the fixed part.

Load into word #2 the value 5121 (0x1401), the destination. This value is a constant for the command. 
It is provided in the command description.

Load into word #3 the value 1.

Load into word #4 and #5 the 4 ASCII bytes for the level 3 or level 4 password. Assuming this password 
is ‘PW57’, load 20599 (0x5077) into word #4 and 13623 (0x3537) into word #5.

Load into word #6 the value 512 (bit 0 set to one). This value requests that the energy measurement 
minimum/maximum be reset.

Load into word #17 the value 8019, a command setup constant.

Load into word #18 the value 8020, a command setup constant.

Load into word #19 the value 8021, a command setup constant.

2 Write this buffer with a block write (Modbus function 16) of 20 words, starting at register 8000.

3 Read the command status register 8021, and wait while its content shows the command is still in progress 
(0x0003). If the command status does not change after a timeout (1 s), please check the Modbus 
connection.

4 Read the error identifier in LSB of register 8021:

If LSB <> 0, then the command failed. Check the error identifier to understand the cause (see next 
paragraph). For example, if register 8021 returns 5121 (0x1401), then the error identifier is 1, which 
means that the password level is not correct (insufficient user rights). 

If LSB = 0, then the command was executed with no errors.
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Read Date and 
Time

The following table details the steps to perform to send a command to read the date and time. The 
command itself has no parameters.The date and time are returned in a buffer.

Step Action

1 Load a buffer (word #0...19)

Load into word #0 the value 768, the code corresponding to the read date/time command.

Load into word #1 the value 10, the length of the input parameters. The command itself has no 
parameters, the length is the length of the fixed part which is 10.

Load into word #2 the value 768 (0x0300), the destination. This value is a constant for the command. It is 
provided in the command description.

Load into word #3 the value 0.

Load into word #4 and #5 the value 0x0000 (no password required).

Load into word #17 the value 8019, a command setup constant.

Load into word #18 the value 8020, a command setup constant.

Load into word #19 the value 8021, a command setup constant.

2 Write this buffer with a block write (Modbus function 16) of 20 words, starting at register 8000.

3 Read the command status register 8021, and wait while its content shows the command is still in progress 
(0x0003). If the command status does not change after a timeout (1s), please check the Modbus 
connection.

4 Read the error identifier in LSB of register 8021:

If LSB <> 0, then the command failed. Check the error identifier to understand the cause (see next 
paragraph). For example, if register 8021 returns 5121 (0x1401), then the error identifier is 1, which 
means that the password level is not correct (insufficient user rights). 

If LSB = 0, then the command was executed with no errors.

5 If there were no errors, read the data buffer length in register 8022. Its value must be 8 for this command.

6 In the data buffer:

register 8023 holds the month in the MSB, the day in the LSB.

register 8024 holds the year offset in the MSB (add 2000 to get the year) and the hour in the LSB.

register 8025 holds the minutes in the MSB, the seconds in the LSB.

register 8026 holds the milliseconds.
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Date Management

Introduction Each module of the IMU (Intelligent Modular Unit) uses its date to time-stamp events and history 
registers. 

The date of the IMU modules is updated in 2 steps:

1. The Modbus master synchronizes the Modbus communication interface module (external 
synchronization).

2. The Modbus communication interface module synchronizes the IMU modules (internal 
synchronization).

Date Format The date information is coded on 3 registers:

Registers 1 and 2 return the date in number of seconds since 01/01/2000:
Register 1 returns the MSB of the date.
Register 2 returns the LSB of the date.

Register 3 returns the complement in ms with the quality of the date.

The following table details the date registers:

External 
Synchronization

The user has 2 ways to externally synchronize the Modbus communication interface module:

with the RSU (Remote Setting Utility) software
with a  Modbus request to the Modbus communication interface module. The Modbus request is 
broadcasted to several Modbus communication interface modules to synchronize them or to one 
specific Modbus communication interface module.

The Modbus communication interface module is considered as externally synchronized if the last 
synchronization has occured within the last 2 hours (bit 12 = 1).

Internal 
Synchronization

When the Modbus communication interface module recieves the synchronization request, it broadcasts 
it to all the modules within the IMU (Micrologic trip unit, BSCM, front display module FDM121,...). 

An IMU module is considered as internally synchronized (bit 13 = 1) if the last external synchronization 
has occured within the last 2 hours (bit 12 = 1).

Date Counter The date is counted in number of seconds since 01/01/2000.

In case of a power loss for an IMU module, the time counter is reset and will restart at 01/01/2000.

If an external synchronization occurs after a power loss, the time counter is updated and converts the 
synchronization date to the corresponding number of seconds since 01/01/2000.

If a synchronization has never occured since the last power loss, then bit 14 = 0.

If a synchronization has occured since the last power loss, then bit 14 = 1.

Register Type Bit Description

Register 1
Register 2

UDINT – Date in number of seconds since 01/01/2000

Register 3 UINT – Complement in milliseconds with quality of the date

0...9 Encodes the milliseconds

10...11 Not used

12 Modbus communication interface module external synchronization status
0 = The Modbus communication interface module has not been externally 
synchronized within the last 2 hours.
1 = The Modbus communication interface module has been externally synchronized 
within the last 2 hours.

13 IMU module internal synchronization status
0 = The IMU module has not been internally synchronized.
1 = The IMU module has been internally synchronized.

14 Synchronization since last power on
0 = No
1 = Yes

15 Reserved
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Date Conversion 
Principle 

To convert the date from number of seconds since 01/01/2000 to current date, the following rules apply:

1 non-leap year = 365 days
1 leap year = 366 days
Years 2000, 2004, 2008, 2012,...(multiple of 4) are leap years (except year 2100).
1 day = 86400 seconds
1 hour = 3600 seconds
1 minute = 60 seconds

The following table describes the steps to follow to convert the date from number of seconds since      
01/01/2000 to current date:

The complement of the date in milliseconds is coded on bits 0...9 of register 3. Bits 10...15 return the 
quality of the date (see Date Format, p. 34).

To retrieve the complement in milliseconds, the user must use the logical AND operation between the 
register value and 0x03FF.

For example, if register 3 returns 0x15B7, the complement in milliseconds is 
0x15B7 AND 0x03FF = 0x01B7 = 439 ms.

Step Action

1 S = Number of seconds since 01/01/2000 = (content of register 1 x 65536) + (content of register 2)

2 S = 86400 x D + s
D = number of days since 01/01/2000
s = remaining number of seconds

3 D = (NL x 365) + (L x 366) + d
NL = number of non-leap years since year 2000
L = number of leap years since year 2000
d = remaining number of days for the current year

4 Date = d + 1 = current date. For example, if d = 303, the current date corresponds to the 304th day of the 
year, which corresponds to October 31 for the year 2007.

5 s = (3600 x h) + s’
h = number of hours
s’ = remaining number of seconds

6 s’ = (60 x m) + s’’
m = number of minutes
s’’ = remaining number of seconds

7 The current time is h:m:s’’
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Date Conversion 
Example

The following example shows the date conversion of minimum/maximum current reset (see Minimum/
Maximum Measurements Reset Time, p. 52). Registers 2900 and 2901 return the date in number of 
seconds since 01/01/2000. Register 2902 returns the complement in ms with the quality of the date. 

Register 2900 = 0x0EBB = 3771
Register 2901 = 0x18C2 = 6338
Register 2902 = 0x20B7

Number of seconds = (3771x65536) + 6338 = 247142594 seconds

Number of days = quotient of 247142594 / 86400 = 2860 days
The remaining number of seconds is 247142594 - (2860x86400) = 38594 seconds

2860 days 38594 seconds

2860 days
-366 days for year 2000
-365 days for year 2001
-365 days for year 2002
-365 days for year 2003
-366 days for year 2004
-365 days for year 2005
-365 days for year 2006
= 303 days for year 2007

Number of hours = quotient of 38594 / 3600 = 10 hours
The remaining number of seconds is 38594 - (10x3600) = 2594 seconds

Number of minutes = quotient of 2594 / 60 = 43 minutes
The remaining number of seconds is 2594 - (43x60) = 14 seconds

Complement in ms
= 0x20B7 AND 0x03FF = 183 ms

The date is the 304th day of year 2007,
which corresponds to October 31 2007.

10 hours 43 minutes 14 seconds 183 milliseconds

October 31 2007, 10:43:14 Complement in ms = 183 ms
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History Mechanism

General 
Description

The Modbus history registers enable the user to track the occurrence of specific events and their 
corresponding dates. 

4 event history are available:
Alarm history: the alarm history format corresponds to a series of 10 records. Each record is 
composed of 5 registers describing one alarm. See Alarm History, p. 57.
Trip history: the trip history format corresponds to a series of 17 records. Each record is composed of 
7 registers describing one trip. See Trip History, p. 59.
Maintenance operation history: the maintenance operation history format corresponds to a series of 
10 records. Each record is composed of 5 registers describing one maintenance operation. See 
Maintenance Operation History, p. 61.
BSCM event history: the BSCM event history format corresponds to a series of 10 records. Each 
record is composed of 5 registers describing one BSCM event. See Event History, p. 104.

History 
Mechanism

Each event is time-stamped using the date format described in Date Format, p. 34.

When the history format is full, the oldest event record is discarded to make room for the most recent 
event record, which is pushed on top of the format.

The records are ordered in decreasing occurrence time, the most recent occurrence is in the first record.

The following tables describe the history mechanism for a 10 records history format:

Before event E

After event E

After event E, event E-10 is lost.

History Reading A block read request is necessary to read a history record (see Modbus function read n input words, 
function code = 4, in Read Functions, p. 22). For example, a block read request of 5 registers is 
necessary to read the most recent alarm record of the alarm history format (see Alarm History, p. 57).

Furthermore, to read the last n records of a history format, a block read request of (m) x (n) registers is 
necessary, where m is the number of registers that compose the record. The history reading starts at the 
beginning of the block read.

For example, a block read request of 7x3 = 21 registers is necessary to read the most recent 3 trip 
records of the trip history format (see Trip History, p. 59):

The first 7 registers describe the first record of the trip history format (most recent trip).
The next 7 registers describe the second record of the trip history format.
The last 7 registers describe the third record of the trip history format.

When not used, history registers return 32768 (0x8000).

Record 1 2 3 4 5 6 7 8 9 10

Event E-1 (most recent event) E-2 E-3 E-4 E-5 E-6 E-7 E-8 E-9 E-10 (oldest event)

Record 1 2 3 4 5 6 7 8 9 10

Event E (most recent event) E-1 E-2 E-3 E-4 E-5 E-6 E-7 E-8 E-9 (oldest event)
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Modbus Registers Tables

General 
Description

The following chapters describe the Modbus registers of the Micrologic trip unit and the modules 
connected to it. These registers provide information that can be read, like electrical measures, protection 
configuration, and monitoring information. The command interface enables the user to modify these 
registers in a controlled way.

The presentation rules of the Modbus registers are as follows:

The registers are grouped according to the module they relate to:
Micrologic trip unit: see Micrologic Trip Unit Registers, p. 42.
BSCM (Breaker Status and Control Module: see BSCM Registers, p. 100.
Modbus communication interface module: see Modbus Communication Interface Module 
Registers, p. 112.

For each module, the registers are grouped in tables of logically related information. The tables are 
presented in increasing address.
For each module, the commands are described:

Micrologic trip unit: see Micrologic Trip Unit Commands, p. 87.
Breaker Status and Control Module (BSCM): see BSCM Commands, p. 106.
Modbus communication interface module: see Modbus Communication Interface Module 
Commands, p. 116.

The Cross References to Modbus Registers, p. 133 provides an ordered list of the registers with a cross 
reference to the page where these registers are described.

Table Format Register tables have the following columns:

Register: a 16 bit register number in decimal.
Address: a 16 bit address register address (one less than the register number).
RW: whether the register is read only (R) or read-write (RW).
X: the scale factor. A scale of 10 means that the register contains the value multiplied by 10. Hence 
the real value is the value in the register divided by 10.
 
Example
Register 1034 contains the active power on phase 1 (see Active Power, p. 45). The unit is kW and the 
scale factor is 10.
If the register returns 231, this means that the real active power on phase 1 is 
231/10 = 23.1 kW = 23100 W.
 
Unit: the unit the information is expressed in, after multiplication by the scale factor.
Type: the encoding data type.
Range: the permitted values for this variable, usually a subset of what the format allows.
A/E: the metering type of the Micrologic trip unit that supports the variable.

type A (Ammeter): current measurements
type E (Energy): current, voltage, power and energy measurements

Description: provides information about the register and restrictions that apply.

Data Types The following data types are found in the Modbus registers tables:

Register Address RW X Unit Type Range A/E Description

Label Description Range

UINT 16 bit unsigned integer 0 to 65535

INT 16 bit signed integer -32768 to +32767

UDINT 32 bit unsigned integer 0 to 4 294 967 295

DINT 32 bit signed integer -2 147 483 648 to +2 147 483 647

STRING Text string 1 byte per character
 38 LV434107 06/2008

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1156 of 3354



Modbus Protocol

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Notes The Type column tells how many registers to read to get the variable. For instance UINT requires 
reading one word, whereas DINT requires reading two words.
Some variables must be read as a set, like the long time protection variables. The whole set must be 
read as a block. Reading a partial number results in an error (see History Reading, p. 37).
Reading from an undocumented address results in a Modbus exception (see Modbus Exception 
Codes, p. 25).
Variables stored in 2 words like energy or dates are stored in big-endian format, that is the most 
significant word is transmitted first, the least significant second.
Numerical values are given in decimal. When it is useful to have the corresponding value in 
hexadecimal, it is shown as a C language type constant: 0xdddd. For example, the decimal value 123 
is represented in hexadecimal as: 0x007B.
Out of order and not applicable values are represented as 32768 (0x8000 or 0x8000000 for 32 bit 
values).
Out of range values are represented as 32767 (0x7FFF, for 16 bit values only).
For measures that depend on the presence of neutral (as identified by register 3314, see System 
Type, p. 74), reading the value will return 32768 (0x8000) if not applicable. For each table where it 
occurs, it is explained in a footnote.
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Micrologic Trip Unit Data
At a Glance

Introduction This chapter describes the Micrologic trip unit data. 

What's in this 
Chapter?

This chapter contains the following sections:

Section Topic Page

3.1 Micrologic Trip Unit Registers 42

3.2 Micrologic Trip Unit Commands 87
 41
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3.1 Micrologic Trip Unit Registers

At a Glance

Introduction This section describes the Micrologic trip unit registers.

What's in this 
Section?

This section contains the following topics:

Topic Page

Real-Time Measurements 43

Minimum/Maximum Values of Real-Time Measurements 48

Energy Measurements 49

Demand Measurements 50

Minimum/Maximum Measurements Reset Time 52

Identification 53

Status 55

Alarm History 57

Trip History 59

Maintenance Operation History 61

Pre-Alarms 63

User-Defined Alarms 65

Protection Parameters 69

Configuration of the SDx Module 73

Measurement Parameters 74

Time-Stamped Information 76

Maintenance Indicators 82

Miscellaneous 85
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Real-Time Measurements

General 
Description

The metering manager refreshes the real-time measurements every second. Real-time measurements 
include:

voltage and voltage unbalance
current and current unbalance
active, reactive, apparent, and distortion power
reactive power with harmonic
power factor and fundamental power factor
frequency
THD (Total Harmonic Distortion)

Voltage Register = 0 if voltage < 25 V.

Register Address RW X Unit Type Range A/E Description

1000 999 R 1 V UINT 0...850 E RMS phase-to-phase voltage V12

1001 1000 R 1 V UINT 0...850 E RMS phase-to-phase voltage V23

1002 1001 R 1 V UINT 0...850 E RMS phase-to-phase voltage V31

1003 1002 R 1 V UINT 0...850 E Phase-to-neutral voltage V1N (1) 

1004 1003 R 1 V UINT 0...850 E RMS phase-to-neutral voltage V2N (1)

1005 1004 R 1 V UINT 0...850 E RMS phase-to-neutral voltage V3N (1)

1006 1005 R 1 V UINT 0...850 E Arithmetic mean of V12, V23, and V31:
(V12+V23+V31) / 3 = Vavg L-L. 

1007 1006 R 1 V UINT 0...850 E Arithmetic mean of V1N, V2N, and V3N:             
(V1N+V2N+V3N) / 3 = Vavg L-N (1)

1145 1144 R 1 V UINT 0...850 E Vmax: maximum of V12, V23, and V31

1146 1145 R 1 V UINT 0...850 E Vmin: minimum of V12, V23, and V31

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.
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Voltage 
Unbalance

 

Current  

Register Address RW X Unit Type Range A/E Description

1008 1007 R 10 % INT -1000...+1000 E V12 phase-to-phase voltage unbalance with 
respect to the arithmetic mean of phase-to-
phase voltages

1009 1008 R 10 % INT -1000...+1000 E V23 phase-to-phase voltage unbalance with 
respect to the arithmetic mean of phase-to-
phase voltages

1010 1009 R 10 % INT -1000...+1000 E V31 phase-to-phase voltage unbalance with 
respect to the arithmetic mean of phase-to-
phase voltages

1011 1010 R 10 % INT -1000...+1000 E V1N phase-to-neutral voltage with respect to 
the arithmetic mean of phase-to-neutral 
voltages (1)

1012 1011 R 10 % INT -1000...+1000 E V2N phase-to-neutral voltage with respect to 
the arithmetic mean of phase-to-neutral 
voltages (1)

1013 1012 R 10 % INT -1000...+1000 E V3N phase-to-neutral voltage with respect to 
the arithmetic mean of phase-to-neutral 
voltages (1)

1014 1013 R 10 % INT -1000...+1000 E Maximum phase-to-phase voltage 
unbalance value in registers 1008, 1009, and 
1010

1015 1014 R 10 % INT -1000...+1000 E Maximum phase-to-neutral voltage 
unbalance value in registers 1011, 1012, and 
1013 (1)

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.

Register Address RW X Unit Type Range A/E Description

1016 1015 R 1 A UINT 0...20xIn A/E RMS current on phase 1: I1

1017 1016 R 1 A UINT 0...20xIn A/E RMS current on phase 2: I2

1018 1017 R 1 A UINT 0...20xIn A/E RMS current on phase 3: I3

1019 1018 R 1 A UINT 0...20xIn A/E RMS current on neutral: IN (1)

1020 1019 R 1 A UINT 0...20xIn A/E Maximum of I1, I2, I3, and IN

1021 1020 R 1 % UINT 0...4000 A/E Ground fault current expressed as a % of Ig setting

1022 1021 R 1 % UINT 0...4000 A/E Earth leakage current expressed as a % of IΔn setting

1026 1025 R 1 A UINT 0...20xIn A/E Minimum of I1, I2, and I3

1027 1026 R 1 A UINT 0...20xIn A/E Arithmetic mean of I1, I2, and I3: (I1+I2+I3) / 3 = Iavg

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 31 or 40. 
See System Type, p. 74.
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Current 
Unbalance

 

Active Power The sign of the active power depends on the configuration of register 3316. See Power Flow Sign, p. 74.

Reactive Power The sign of the reactive power depends on the configuration of register 3316. See Power Flow Sign, 
p. 74.

Apparent Power  

Register Address RW X Unit Type Range A/E Description

1028 1027 R 10 % INT -1000...+1000 E I1 current unbalance with respect to the 
arithmetic mean of the phase currents

1029 1028 R 10 % INT -1000...+1000 E I2 current unbalance with respect to the 
arithmetic mean of the phase currents

1030 1029 R 10 % INT -1000...+1000 E I3 current unbalance with respect to the 
arithmetic mean of the phase currents

1031 1030 R 10 % INT -1000...+1000 E IN current unbalance with respect to the 
arithmetic mean of the phase currents (1)

1032 1031 R 10 % INT -1000...+1000 E Maximum current unbalance value in 
registers 1028, 1029, and 1030

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 31 or 40. 
See System Type, p. 74.

Register Address RW X Unit Type Range A/E Description

1034 1033 R 10 kW INT -10000...+10000 E Active power on phase 1: P1 (1)

1035 1034 R 10 kW INT -10000...+10000 E Active power on phase 2: P2 (1)

1036 1035 R 10 kW INT -10000...+10000 E Active power on phase 3: P3 (1)

1037 1036 R 10 kW INT -30000...+30000 E Total active power: Ptot

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.

Register Address RW X Unit Type Range A/E Description

1038 1037 R 10 kVAr INT -10000...+10000 E Reactive power on phase 1: Q1 (1)

1039 1038 R 10 kVAr INT -10000...+10000 E Reactive power on phase 2: Q2 (1)

1040 1039 R 10 kVAr INT -10000...+10000 E Reactive power on phase 3: Q3 (1)

1041 1040 R 10 kVAr INT -30000...+30000 E Total reactive power: Qtot

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.

Register Address RW X Unit Type Range A/E Description

1042 1041 R 10 kVA UINT 0...10000 E Apparent power on phase 1: S1 (1)

1043 1042 R 10 kVA UINT 0...10000 E Apparent power on phase 2: S2 (1)

1044 1043 R 10 kVA UINT 0...10000 E Apparent power on phase 3: S3 (1)

1045 1044 R 10 kVA UINT 0...30000 E Total apparent power: Stot

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.
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Power Factor The sign of the power factor depends on the configuration of register 3318. See Power Factor Sign, 
p. 75.

Fundamental 
Power Factor 
(cosϕ)

The sign of the fundamental power factor (cosϕ) depends on the configuration of register 3318. See 
Power Factor Sign, p. 75.

Frequency When the software cannot calculate the frequency it returns Not Evaluated = 32768 (0x8000).

Fundamental 
Reactive Power

The sign of the reactive power depends on the configuration of register 3316. See Power Flow Sign, 
p. 74.

Distortion Power  

Register Address RW X Unit Type Range A/E Description

1046 1045 R 100 – INT -100...+100 E Power factor on phase 1:PF1 (1)

1047 1046 R 100 – INT -100...+100 E Power factor on phase 2: PF2 (1)

1048 1047 R 100 – INT -100...+100 E Power factor on phase 3: PF3 (1)

1049 1048 R 100 – INT -100...+100 E Total power factor: PF

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.

Register Address RW X Unit Type Range A/E Description

1050 1049 R 100 – INT -100...+100 E Fundamental power factor on phase 1: cosϕ1 (1)

1051 1050 R 100 – INT -100...+100 E Fundamental power factor on phase 2: cosϕ2 (1)

1052 1051 R 100 – INT -100...+100 E Fundamental power factor on phase 3: cosϕ3 (1)

1053 1052 R 100 – INT -100...+100 E Total fundamental power factor: cosϕ

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.

Register Address RW X Unit Type Range A/E Description

1054 1053 R 10 Hz UINT 150...4400 E Network frequency: F

Register Address RW X Unit Type Range A/E Description

1080 1079 R 10 kVAr INT -10000 
...+10000

E Fundamental reactive power on phase 1: Q1 Fund (1)

1081 1080 R 10 kVAr INT -10000 
...+10000

E Fundamental reactive power on phase 2: Q2 Fund (1)

1082 1081 R 10 kVAr INT -10000 
...+10000

E Fundamental reactive power on phase 3: Q3 Fund (1)

1083 1082 R 10 kVAr INT -30000 
...+30000

E Total fundamental reactive power: Qtot Fund

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.

Register Address RW X Unit Type Range A/E Description

1088 1087 R 10 kVAr UINT 0...10000 E Distortion power on phase 1: D1 (1)

1089 1088 R 10 kVAr UINT 0...10000 E Distortion power on phase 2: D2 (1)

1090 1089 R 10 kVAr UINT 0...10000 E Distortion power on phase 3: D3 (1)

1091 1090 R 10 kVAr UINT 0...30000 E Total distortion power: Dtot

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.
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Total Harmonic 
Distortion (THD)

 

Thermal Image 
of Motor

The thermal image of motor is available for motor application only.

Register Address RW X Unit Type Range A/E Description

1092 1091 R 10 % UINT 0...32766 E Total harmonic distortion of V12 compared to the 
fundamental

1093 1092 R 10 % UINT 0...32766 E Total harmonic distortion of V23 compared to the 
fundamental

1094 1093 R 10 % UINT 0...32766 E Total harmonic distortion of V31 compared to the 
fundamental

1095 1094 R 10 % UINT 0...32766 E Total harmonic distortion of V1N compared to the 
fundamental (1)

1096 1095 R 10 % UINT 0...32766 E Total harmonic distortion of V2N compared to the 
fundamental (1)

1097 1096 R 10 % UINT 0...32766 E Total harmonic distortion of V3N compared to the 
fundamental (1)

1098 1097 R 10 % UINT 0...32766 E Total harmonic distortion of I1 compared to the 
fundamental

1099 1098 R 10 % UINT 0...32766 E Total harmonic distortion of I2 compared to the 
fundamental

1100 1099 R 10 % UINT 0...32766 E Total harmonic distortion of I3 compared to the 
fundamental

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.

Register Address RW X Unit Type Range A/E Description

1144 1143 R 1 % UINT 0...32766 E Ith image
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Minimum/Maximum Values of Real-Time Measurements

Minimum/
Maximum 
Measurements 
Rule

Minimum and maximum measurements take into account the absolute value of real-time 
measurements. Therefore the following rule applies:

0<10<200<-400<600<-3800.

In this case:

the minimeter = 0.
the maximeter = -3800

The reset minimum/maximum command (command code = 46728) configures the content of the 
minimum/maximum real-time measurements registers.

Minimum of 
Real-Time 
Measurements

Registers 1300 to 1599 hold the minimum values of real-time metering parameters:

The address of the minimum value of a real-time metering parameter is equal to the address of the 
real-time metering parameter plus 300.
 
Examples
Register 1300 holds the minimum value of the phase-to-phase voltage V12 (register 1000).
Register 1316 holds the minimum value of the current on phase 1 (register 1016).
 
The order of the registers is the same as that of the real-time metering variables.
The scale factors of the minimum values are the same as those of the real-time metering parameters.
The minimum values of unbalance current and unbalance voltage are not available. 
The minimum values of Imin (register 1026), Vmax (register 1145), and Vmin (register 1146) are not 
available.

Maximum of 
Real-Time 
Measurements

Registers 1600 to 1899 hold the maximum values of real-time metering parameters:

The addresses of the maximum value of a real-time metering parameter is equal to the addresses of 
the real-time metering parameter plus 600.
 
Examples
Register 1600 holds the maximum value of the phase-to-phase voltage V12 (register 1000).
Register 1616 holds the maximum value of the current on phase 1 (register 1016).
 
The order of the registers is the same as that of the real-time metering variables.
The scale factors of the maximum values are the same as those of the real-time metering 
parameters.
The maximum values of Imin (register 1026), Vmax (register 1145), and Vmin (register 1146) are not 
available.

Note: This rule does not apply for the power factor (PF) and for the fundamental power factor (cosϕ):
PF max (or cosϕ max) is obtained for the smallest positive value of PF (or cosϕ). 
PF min (or cosϕ min) is obtained for the highest negative value of PF (or cosϕ). 
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Energy Measurements

General 
Description

The metering manager refreshes energy measurements every 1 second. Energy measurements are 
saved every 1 hour in the non volatile memory of the Micrologic trip unit. 

Energy measurements include:

active energy Ep
reactive energy Eq
apparent energy Es
active energy counted positively (EpIn) or negatively (EpOut), according to the configuration of 
register 3316. See Power Flow Sign, p. 74.
reactive energy counted positively (EqIn) or negatively (EqOut), according to the configuration of 
register 3316. See Power Flow Sign, p. 74.
active energy and reactive energy are accumulated according to the configuration of register 3324 
(absolute mode by default). See Energy Accumulation Mode, p. 75.
 
Examples
If Ep = 7589 kWh, then:

register 2000 = 0 (0x0000)
register 2001 = 7589 (0x1DA5)

 
If Ep = 4589625 kWh, then:

register 2000 = 70 (0x0046)
register 2001 = 2105 (0x0839)

4589625 = 70x65536 + 2105

The reset minimum/maximum command (command code = 46728) configures the content of the energy 
registers.

Register Address RW X Unit Type Range A/E Description

2000 
2001

1999 
2000

RW 1 kWh DINT -1 999 999 999
...+1 999 999 999

E Active energy: Ep

2004 
2005

2003 
2004

RW 1 kVArh DINT -1 999 999 999
...+1 999 999 999

E Reactive energy: Eq

2008 
2009

2007 
2008

RW 1 kWh UDINT 0...1 999 999 999 E Active energy counted positively: EpIn

2012 
2013

2011 
2012

RW 1 kWh UDINT 0...1 999 999 999 E Active energy counted negatively: EpOut

2016 
2017

2015 
2016

RW 1 kVArh UDINT 0...1 999 999 999 E Reactive energy counted positively: EqIn

2020 
2021

2019 
2020

RW 1 kVArh UDINT 0...1 999 999 999 E Reactive energy counted negatively: 
EqOut

2024 
2025

2023 
2024

RW 1 kVAh UDINT 0...1 999 999 999 E Apparent energy: Es

2028 
2029

2027 
2028

R 1 kWh UDINT 0...1 999 999 999 E Cumulative active energy counted 
positively (not resetable): EpIn

2030 
2031

2029 
2030

R 1 kWh UDINT 0...1 999 999 999 E Cumulative active energy counted 
negatively (not resetable): EpOut
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Demand Measurements

General 
Description

Demand registers include:

current demand
active, reactive, and apparent power demand

The window duration of current demand depends on the configuration of register 3352. See Demand 
Time, p. 75.

The window duration and the window type of power demand depend on the configuration of registers 
3354 and 3355. See Demand Time, p. 75.

The metering manager refreshes the demand measurements every 1 minute with the sliding window 
type.

The metering manager refreshes the demand measurements at the end of the window interval with the 
block window type.

Current Demand  

Active Power 
Demand

 

Reactive Power 
Demand

 

Register Address RW X Unit Type Range A/E Description

2200 2199 R 1 A UINT 0...20xIn E Current demand on phase 1: I1 Dmd

2201 2200 R 1 A UINT 0...20xIn E Current demand on phase 2: I2 Dmd

2202 2201 R 1 A UINT 0...20xIn E Current demand on phase 3: I3 Dmd

2203 2202 R 1 A UINT 0...20xIn E Current demand on the neutral: IN Dmd (1)

2204 2203 R 1 A UINT 0...20xIn E Maximum of current demand on phase 1: I1 Peak Dmd

2205 2204 R 1 A UINT 0...20xIn E Maximum of current demand on phase 2: I2 Peak Dmd

2206 2205 R 1 A UINT 0...20xIn E Maximum of current demand on phase 3: I3 Peak Dmd

2207 2206 R 1 A UINT 0...20xIn E Maximum of current demand on the neutral: 
IN Peak Dmd (1)

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 31 or 40. 
See System Type, p. 74.

Register Address RW X Unit Type Range A/E Description

2224 2223 R 10 kW INT -30000...+30000 E Total active power demand: P Dmd (1)

2225 2224 R 10 kW INT -30000...+30000 E Maximum of total active power demand: 
P Peak Dmd

(1) For the block window type, this value is updated at the end of the window interval. For the sliding window type, 
the value is updated every 1 minute.

Register Address RW X Unit Type Range A/E Description

2230 2229 R 10 kVAr INT -30000...+30000 E Total reactive power demand: Q Dmd (1)

2231 2230 R 10 kVAr INT -30000...+30000 E Maximum of total reactive power demand: 
Q Peak Dmd

(1) For the block window type, this value is updated at the end of the window interval. For the sliding window type, 
the value is updated every 1 minute.
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Apparent Power 
Demand

 

Register Address RW X Unit Type Range A/E Description

2236 2235 R 10 kVA UINT 0...30000 E Total apparent power demand: S Dmd (1)

2237 2236 R 10 kVA UINT 0...30000 E Maximum of total apparent power demand: 
S Peak Dmd

(1) For the block window type, this value is updated at the end of the window interval. For the sliding window type, 
the value is updated every 1 minute.
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Minimum/Maximum Measurements Reset Time

Minimum/
Maximum 
Measurements 
Reset Time

The minimum/maximum measurements reset time registers enable the user to know all the dates 
relative to the last reset minimum/maximum command. 

The reset minimum/maximum command (command code 46728) configures the content of the reset 
minimum/maximum registers.

A block read request of 30 registers is necessary to read the minimum/maximum measurements reset 
time (see History Reading, p. 37).

Register Address RW X Unit Type Range A/E Description (1)

2900 
2901

2899 
2900

RW 1 s UDINT – A/E Date of reset of minimum/maximum current, 
in number of seconds since 01/01/2000 

2902 2901 RW 1 ms UINT – A/E Complement in ms with quality of the date

2903 
2904

2902 
2903

RW 1 s UDINT – E Date of reset of minimum/maximum voltage,
in number of seconds since 01/01/2000

2905 2904 RW 1 ms UINT – E Complement in ms with quality of the date

2906 
2907

2905 
2906

RW 1 s UDINT – E Date of reset of minimum/maximum power (P, Q, S), 
in number of seconds since 01/01/2000

2908 2907 RW 1 ms UINT – E Complement in ms with quality of the date

2909 
2910

2908 
2909

RW 1 s UDINT – E Date of reset of minimum/maximum power factor 
and cosϕ, in number of seconds since 01/01/2000

2911 2910 RW 1 ms UINT – E Complement in ms with quality of the date

2912 
2913

2911 
2912

RW 1 s UDINT – E Date of reset of minimum/maximum total harmonic 
distortion, in number of seconds since 01/01/2000

2914 2913 RW 1 ms UINT – E Complement in ms with quality of the date

2915 
2916

2914 
2915

RW 1 s UDINT – E Date of reset of peak current demand, in number of 
seconds since 01/01/2000

2917 2916 RW 1 ms UINT – E Complement in ms with quality of the date

2918 
2919

2917 
2918

RW 1 s UDINT – E Date of reset of peak active, reactive and apparent 
power demand, in number of seconds 
since 01/01/2000

2920 2919 RW 1 ms UINT – E Complement in ms with quality of the date

2921 
2922

2920 
2921

RW 1 s UDINT – E Date of reset of minimum/maximum frequency,
in number of seconds since 01/01/2000

2923 2922 RW 1 ms UINT – E Complement in ms with quality of the date

2924 
2925

2923 
2924

RW 1 s UDINT – E Date of reset of minimum/maximum thermal image 
of motor, in number of seconds since 01/01/2000 
(motor application only)

2926 2925 RW 1 ms UINT – E Complement in ms with quality of the date

2927 
2928

2926 
2927

RW 1 s UDINT – E Date of reset of energy (active, reactive, and 
apparent), in number of seconds since 01/01/2000

2929 2928 RW 1 ms UINT – E Complement in ms with quality of the date

(1) See Date Format, p. 34.
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Identification

Serial Number The Micrologic trip unit serial number is composed of a maximum of 11 alphanumeric digits with the 
following format: PPYYWWDnnnn.

PP = plant code
YY = year of fabrication (05...99)
WW = week of fabrication (01...53)
D = day of fabrication (1...7)
nnnn = sequence number (0001...9999)

A block read request of 6 registers is necessary to read the Micrologic trip unit serial number (see 
History Reading, p. 37).

Hardware 
Version

 

Square D 
Identification

 

Protection Type  

Metering Type 

Application  

Register Address RW X Unit Type Range A/E Description

8700 8699 R – – STRING – A/E ‘PP’

8701 8700 R – – STRING 05...99 A/E ‘YY’

8702 8701 R – – STRING 01...53 A/E ‘WW’

8703 8702 R – – STRING 1...7 A/E ‘Dn’

8704 8703 R – – STRING 00...99 A/E ‘nn’

8705 8704 R – – STRING 01...99 A/E ‘n ’ (the NULL character ends the serial number)

Register Address RW X Unit Type Range A/E Description

8709 8708 R 1 – UINT 0...15 A/E Hardware version of the Micrologic trip unit

Register Address RW X Unit Type Range A/E Description

8716 8715 R – – UINT 15143...15145 A/E Square D identification
15143 = distribution application, type A
15144 = distribution application, type E
15145 = motor application, type E

Register Address RW X Unit Type Range A/E Description

8740 8739 R – – STRING 52...73 A/E Micrologic trip unit protection type
For Compact NSX 100/250:
‘52’ = LSI, ‘62’ = LSIG, ‘72’ = LSIV
For Compact NSX 400/630:
‘53’ = LSI, ‘63’ = LSIG, ‘73’ = LSIV

Register Address RW X Unit Type Range A/E Description

8741 8740 R – – STRING A...E A/E Micrologic trip unit metering type: ‘A’ or ‘E’

Register Address RW X Unit Type Range A/E Description

8747 8746 R – – UINT 1...2 A/E Application
1 = distribution
2 = motor 
LV434107 06/2008 53

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1171 of 3354



Micrologic Trip Unit Data

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Standard  

Nominal Current  

Pole  

16 Hz 2/3  

Firmware 
Version 

A block read request of 5 registers is necessary to read the Micrologic trip unit firmware version (see 
History Reading, p. 37).

Part Number The part number starts with LV4 characters and has the following format: LV4XYZTW.

A block read request of 4 registers is necessary to read the Micrologic trip unit part number (see History 
Reading, p. 37).

Register Address RW X Unit Type Range A/E Description

8748 8747 R – – UINT 1...2 A/E Standard
1 = UL
2 = IEC

Register Address RW X Unit Type Range A/E Description

8750 8749 R 1 A UINT 0...8000 A/E Circuit breaker nominal current In

Register Address RW X Unit Type Range A/E Description

8751 8750 R – – UINT 0...1 A/E 0 = 3-pole
1 = 4-pole

Register Address RW X Unit Type Range A/E Description

8752 8751 R – – UINT 0...1 A/E 0 = not a 16 Hz 2/3 Micrologic trip unit application 
1 = 16 Hz 2/3 Micrologic trip unit application

Register Address RW X Unit Type Range A/E Description

29994... 
29998

29993... 
29997

R – – STRING – A/E The Micrologic trip unit firmware version starts with 
a V character and has the following format: VX.Y.Z.
X, Y, and Z are STRING type and in the 
1...999 range.

Register Address RW X Unit Type Range A/E Description

30000 29999 R – – STRING – A/E Example: ‘LV’

30001 30000 R – – STRING – A/E Example: ‘4X’

30002 30001 R – – STRING – A/E Example: ‘YZ’

30003 30002 R – – STRING – A/E Example: ‘TW’
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Status 

Alarms Status The alarms status register tracks the current status of the alarms. 

If the alarm bit is set to 0, then the alarm is not active.
If the alarm bit is set to 1, then the alarm is active.

The following table details the physical values for each bit of the alarms status register:

SDx Module 
Status

The SDx module status register tracks the status and the validity of the SDx outputs (2 outputs 
maximum).

If the status bit is set to 0, then the output is open.
If the status bit is set to 1, then the output is closed.
If the validity bit is set to 0, then the output status is unknown.
If the validity bit is set to 1, then the output status is known.

The following table details the physical values for each bit of the SDx module status register:

Register Address RW X Unit Type Range A/E Bit Description

5704 5703 R – – UINT – A/E – Alarms status register

A/E 0 User-defined alarm 201

A/E 1 User-defined alarm 202

A/E 2 User-defined alarm 203

A/E 3 User-defined alarm 204

A/E 4 User-defined alarm 205

A/E 5 User-defined alarm 206

A/E 6 User-defined alarm 207

A/E 7 User-defined alarm 208

A/E 8 User-defined alarm 209

A/E 9 User-defined alarm 210

A/E 10 Long time protection Ir pre-alarm (PAL Ir) 

A/E 11 Earth leakage protection IΔn pre-alarm 
(PAL IΔn)

A/E 12 Ground fault protection Ig pre-alarm (PAL Ig)

– 13...15 Reserved

Register Address RW X Unit Type Range A/E Bit Description

8857 8856 R – – UINT – A/E – SDx module status register

A/E 0 Status of output 1

A/E 1 Status of output 2

– 2...7 Reserved

A/E 8 Validity of output 1

A/E 9 Validity of output 2

– 10...15 Reserved
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Trip Status The trip status register tracks the current status of the trip.

If the trip bit is set to 0, then the trip is not active.
If the trip bit is set to 1, then the trip is active.

The following table details the physical values for each bit of the trip status register:

Register Address RW X Unit Type Range A/E Bit Description

10000 9999 R – – UINT – A/E – Trip status register

A/E 0 Long time protection Ir

A/E 1 Short time protection Isd

A/E 2 Instantaneous protection Ii

A/E 3 Ground fault protection Ig

A/E 4 Earth leakage (Vigi) protection IΔn

A/E 5 Integrated instantaneous protection

A/E 6 STOP (trip unit internal failure)

A/E 7 Instantaneous with earth leakage (Vigi) 
protection

A/E 8 Unbalance motor protection Iunb

A/E 9 Jam motor protection Ijam

A/E 10 Underload motor protection Iund

A/E 11 Longstart motor protection Ilong

A/E 12 Reflex tripping protection

– 13...15 Reserved
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Alarm History

General 
Description

The alarm history registers describe the last 10 encountered alarms. The alarm history format 
corresponds to a series of 10 records. Each record is composed of 5 registers describing one alarm.

A block read request of 5x(n) registers is necessary to read the last n trip records, where 5 is the number 
of registers for each trip record. The reading starts at the beginning of the block read (see History 
Reading, p. 37).

For example, a block read request of 5x3 = 15 registers is necessary to read the last 3 alarm records of 
the alarm history format:

The first 5 registers describe the first alarm record (most recent alarm).
The next 5 registers describe the second alarm record.
The last 5 registers describe the third alarm record.

When not used, alarm history registers return 32768 (0x8000).

Alarm Record A block read request of 5 registers is necessary to read an alarm record.

The order and the description of the alarms records registers are the same as that of alarm record 1: 

Register Address Description

5732...5736 5731...5735 Alarm record 1 (most recent alarm)

5737...5741 5736...5740 Alarm record 2

5742...5746 5741...5745 Alarm record 3

5747...5751 5746...5750 Alarm record 4

5752...5756 5751...5755 Alarm record 5

5757...5761 5756...5760 Alarm record 6

5762...5766 5761...5765 Alarm record 7

5767...5771 5766...5770 Alarm record 8

5772...5776 5771...5775 Alarm record 9

5777...5781 5776...5780 Alarm record 10 (oldest alarm)

Alarm record 1 (most recent alarm)

Register Address RW X Unit Type Range A/E Description

5732 5731 R 1 – UINT 0...65535 A/E Alarm number (see next paragraph)

5733 
5734

5732 
5733

R 1 s UDINT – A/E Date of alarm in number of seconds since       
01/01/2000

5735 5734 R 1 – UINT – A/E Complement in ms (always = 0) with quality of 
the date. See Date Format, p. 34.

5736 5735 R 1 – UINT 1...2 A/E Event type
MSB = 0 (reserved)
Event occurrence: LSB = 1
Event completion: LSB = 2
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Alarm Number  

The list of the pre-defined alarms from which the user can chose the 10 user-defined alarms is available 
at User-Defined Alarms, p. 65.

Alarm number Alarm description

201 User-defined alarm 201

202 User-defined alarm 202

203 User-defined alarm 203

204 User-defined alarm 204

205 User-defined alarm 205

206 User-defined alarm 206

207 User-defined alarm 207

208 User-defined alarm 208

209 User-defined alarm 209

210 User-defined alarm 210

1013 Long time protection Ir pre-alarm (PAL Ir) 

1014 Ground fault protection Ig pre-alarm (PAL Ig)

1015 Earth leakage protection IΔn pre-alarm (PAL IΔn)
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Trip History

General 
Description

The trip history registers describe the last 17 encountered trip events. The trip history format 
corresponds to a series of 17 records. Each record is composed of 7 registers describing one trip.

A block read request of 7x(n) registers is necessary to read the last n trip records, where 7 is the number 
of registers for each trip record. The reading starts at the beginning of the block read (see History 
Reading, p. 37).

For example, a block read request of 7x4 = 28 registers is necessary to read the last 4 trip records of the 
trip history format:

The first 7 registers describe the first trip record (most recent trip).
The next 7 registers describe the second trip record.
The next 7 registers describe the third trip record.
The last 7 registers describe the fourth trip record.

When not used, trip history registers return 32768 (0x8000).

Register Address Description

9100...9106 9099...9105 Trip record 1 (most recent trip)

9107...9113 9106...9112 Trip record 2

9114...9120 9113...9119 Trip record 3

9121...9127 9120...9126 Trip record 4

9128...9134 9127...9133 Trip record 5

9135...9141 9134...9140 Trip record 6

9142...9148 9141...9147 Trip record 7

9149...9155 9148...9154 Trip record 8

9156...9162 9155...9161 Trip record 9

9163...9169 9162...9168 Trip record 10

9170...9176 9169...9175 Trip record 11

9177...9183 9176...9182 Trip record 12

9184...9190 9183...9189 Trip record 13

9191...9197 9190...9196 Trip record 14

9198...9204 9197...9203 Trip record 15

9205...9211 9204...9210 Trip record 16

9212...9218 9211...9217 Trip record 17 (oldest trip) 
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Trip Record A block read request of 7 registers is necessary to read a trip record.

The order and the description of the trips records registers are the same as that of trip record 1: 

Trip Code  

 Trip record 1 (most recent trip)

Register Address RW X Unit Type Range A/E Description

9100 9099 R 1 – UINT 0...65535 A/E Trip code (see next paragraph) 

9101 
9102

9100 
9101

R 1 s UDINT – A/E Date of event (trip or acknowledge) in number 
of seconds since 01/01/2000

9103 9102 R 1 – UINT – A/E Complement in ms with quality of the date.
See Date Format, p. 34.

9104 9103 R 1 – UINT 1...2 A/E Event type
MSB = 0 (reserved)
Event occurrence: LSB = 1
Event completion: LSB = 2

9105 9104 R 1 – UINT 0...5 A/E Faulty phase
0 = failure (no faulty phase)
1 = phase 1
2 = phase 2
3 = phase 3
4 = phase N
5 = phase 123 (motor application, ground fault, 
earth leakage)

9106 9105 R 1 A UINT 0...65535 A/E Interrupted current (peak)

Trip code Trip description

1000 (16384) Long time protection Ir

1001 (16385) Short time protection Isd

1002 (16386) Instantaneous protection Ii

1003 (16387) Ground fault protection Ig

1004 (16388) Earth leakage (Vigi) protection IΔn

1010 (16390) Integrated instantaneous protection

1011 (16391) STOP (trip unit internal failure)

1012 (16392) Instantaneous with earth leakage (Vigi) protection

1032 (16640) Unbalance motor protection

1033 (16641) Jam motor protection

1034 (16642) Underload motor protection

1035 (16643) Longstart motor protection

1036 (16393) Reflex tripping protection
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Maintenance Operation History

General 
Description

The maintenance operation history registers describe the last 10 maintenance operations. The 
maintenance operation history format corresponds to a series of 10 records. Each record is composed 
of 5 registers describing one maintenance operation.

A block read request of 5x(n) registers is necessary to read the last n maintenance operation records, 
where 5 is the number of registers for each maintenance operation record. The reading starts at the 
beginning of the block read (see History Reading, p. 37).

For example, a block read request of 5x2 = 10 registers is necessary to read the last 2 maintenance 
operation records of the maintenance operation history format:

The first 5 registers describe the first maintenance operation record (most recent maintenance 
operation).
The last 5 registers describe the second maintenance record.

When not used, maintenance operation history registers return 32768 (0x8000).

Maintenance 
Operation 
Record

A block read request of 5 registers is necessary to read a maintenance operation record.

The order and the description of the maintenance operations records registers are the same as that of 
maintenance operation record 1: 

Register Address Description

29500...29504 29499...29503 Maintenance operation record 1 (most recent maintenance operation)

29505...29509 29504...29508 Maintenance operation record 2

29510...29514 29509...29513 Maintenance operation record 3

29515...29519 29514...29518 Maintenance operation record 4

29520...29524 29519...29523 Maintenance operation record 5

29525...29529 29524...29528 Maintenance operation record 6

29530...29534 29529...29533 Maintenance operation record 7

29535...29539 29534...29538 Maintenance operation record 8

29540...29544 29539...29543 Maintenance operation record9

29545...29549 29544...29548 Maintenance operation record 10 (oldest maintenance operation)

Maintenance operation record 1 (most recent maintenance operation)

Register Address RW X Unit Type Range A/E Description

29500 29499 R 1 – UINT 0...65535 A/E Maintenance operation code (see next 
paragraph)

29501 
29502

29500 
29501

R 1 s UDINT – A/E Date of maintenance operation in number 
of seconds since 01/01/2000

29503 29502 R 1 – UINT – A/E Complement in ms (always = 0) with quality 
of the date. See Date Format, p. 34.

29504 29503 – – – – – – Reserved
LV434107 06/2008 61

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1179 of 3354



Micrologic Trip Unit Data

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Maintenance 
Operation Code

 

Maintenance operation code Maintenance operation description

2000 Push to trip test (with maintenance module)

2001 Ground Fault inhibition

2003 Start numerical injection test

2004 End numerical injection test

2005 Ground fault test

2006 Earth leakage (Vigi) test

2007 Start alarm test

2008 End alarm test

2009 Start long time protection

2010 End long time protection

2011 Start short time protection

2012 End short time protection

2013 Start instantaneous protection

2014 Stop instantaneous protection

2015 Start integrated instant protection

2016 Stop integrated instant protection

2017 Start unbalance protection

2018 Stop unbalance protection

2019 Start ground fault protection

2020 Stop ground fault protection

2021 Start earth leakage (Vigi) protection 

2022 Stop earth leakage (Vigi) protection 

2023 Start thermal memory

2024 Stop thermal memory

2025 Start connection with maintenance module

2026 Stop connection with maintenance module

2027 Turn rotary wheel 1

2028 Turn rotary wheel 2

2029 Locking pad open

2030 Locking pad closed

2031 ZSI test

2033 Reset software

2034 Reset minimum/maximum of current measurements

2035 Reset minimum/maximum of voltage measurements

2036 Reset minimum/maximum of power measurements

2037 Reset minimum/maximum of power factor measurements

2038 Reset minimum/maximum of total harmonic distortion measurements

2039 Reset maximum of current demand measurement

2040 Reset maximum of power demand (active, reactive, and apparent)

2041 Reset minimum/maximum of frequency measurement

2042 Reset minimum/maximum of thermal image measurements

2043 Reset energy measurements

2044 Reset energy counter
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Pre-Alarms

General 
Description

The RSU software enables the configuration of the following 3 pre-alarms:

long time protection pre-alarm (PAL Ir),
ground fault protection pre-alarm (PAL Ig), and
earth leakage (Vigi) protection pre-alarm (PAL IΔn).

See the RSU Online Help for more information regarding the configuration of the pre-alarms. 

Each alarm has a corresponding alarm code:

PAL Ir = 1013
PAL Ig = 1014
PAL IΔn = 1015

Each alarm has a priority level that manages the alarm display on the front display module FDM121:

no priority = N/A (not affected)
low priority = 1. No alarm display on the front display module FDM121.
medium priority = 2. The front display module FDM121 LED is steady ON.
high priority = 3. The front display module FDM121 LED blinks and a pop-up screen informs the user 
that the alarm is active.

See the Micrologic 5 and 6 Trip Units User manual for more information regarding the relationship 
between alarm priority and front display module FDM121.

The pre-alarms registers describe the settings of the pre-alarms:

Long Time 
Protection Pre-
Alarm (PAL Ir)

A block read request of 10 registers is necessary to read the long time protection pre-alarm parameters 
(see History Reading, p. 37).

Register Address Description

6650...6659 6649...6658 Long time protection pre-alarm (PAL Ir)

6660...6669 6659...6668 Ground fault protection pre-alarm (PAL Ig)

6670...6679 6669...6678 Earth leakage (Vigi) protection pre-alarm (PAL IΔn)

Register Address RW X Unit Type Range A/E Description

6650 6649 R – – UINT – A/E The MSB gives the activity of the alarm: 0 = On, 1 = Off. 
The default value is 0 (On) .
The LSB gives the priority of the alarm: N/A, 1, 2, or 3. 
The default value is 2 (medium priority).

6651 6650 – – – – – – Reserved

6652 6651 R 1 % INT (1) A/E % of Ir pick-up value. The default value is 90.

6653 6652 – – – – – – Reserved

6654 6653 R 1 s UINT 1 A/E Delay pick-up value (fixed to 1 s)

6655 6654 R 1 % INT (1) A/E % of Ir drop-out value. The default value is 85.

6656 6655 – – – – – – Reserved

6657 6656 R 1 s UINT 1 A/E Delay drop-out value (fixed to 1 s)

6658 6657 – – – – – – Reserved

6659 6658 – – – – – – Reserved

(1) For distribution application, the range is 40...100. For motor application, the range is 10...95.
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Ground Fault 
Protection Pre-
Alarm (PAL Ig)

A block read request of 10 registers is necessary to read the ground fault protection pre-alarm 
parameters (see History Reading, p. 37).

Earth Leakage 
(Vigi) Protection 
Pre-Alarm (PAL 
IΔn)

A block read request of 10 registers is necessary to read the earth leakage (Vigi) protection pre-alarm 
parameters (see History Reading, p. 37).

Register Address RW X Unit Type Range A/E Description

6660 6659 R – – UINT – A/E The MSB gives the activity of the alarm: 
0 = On, 1 = Off. The default value is 0 (On). 
The LSB gives the priority of the alarm: N/A, 1, 2, or 3. 
The default value is 2 (medium priority).

6661 6660 – – – – – – Reserved

6662 6661 R 1 % INT 40...100 A/E % of Ig pick-up value. The default value is 90.

6663 6662 – – – – – – Reserved

6664 6663 R 1 s UINT 1 A/E Delay pick-up value (fixed to 1 s)

6665 6654 R 1 % INT 40...100 A/E % of Ig drop-out value. The default value is 85.

6666 6665 – – – – – – Reserved

6667 6666 R 1 s UINT 1 A/E Delay drop-out value (fixed to 1 s)

6668 6667 – – – – – – Reserved

6669 6668 – – – – – – Reserved

Register Address RW X Unit Type Range A/E Description

6670 6669 R – – UINT – A/E The MSB gives the activity of the alarm: 
0 = On, 1 = Off. The default value is 0 (On).
The LSB gives the priority of the alarm: N/A, 1, 2, or 3. 
The default value is 2 (medium priority).

6671 6670 – – – – – – Reserved

6672 6671 R 1 % INT 40...100 A/E % of IΔn pick-up value. The default value is 90.

6673 6672 – – – – – – Reserved

6674 6673 R 1 s UINT 1 A/E Delay pick-up value (fixed to 1 s)

6675 6674 R 1 % INT 40...100 A/E % of IΔn drop-out value. The default value is 85.

6676 6675 – – – – – – Reserved

6677 6676 R 1 s UINT 1 A/E Delay drop-out value (fixed to 1 s)

6678 6677 – – – – – – Reserved

6679 6678 – – – – – – Reserved
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User-Defined Alarms

General 
Description

The RSU software enables the configuration of 10 user-defined alarms that can be chosen from a list of 
150 pre-defined alarms.

See the RSU Online Help for more information regarding the configuration of the user-defined alarms. 

Each user-defined alarm has a corresponding user-defined alarm number (201...210) and a 
corresponding alarm code (see next paragraph).

Each alarm has a priority level that manages the alarm display on the front display module FDM121:

no priority = N/A (not affected)
low priority = 1. No alarm display on the front display module FDM121.
medium priority = 2. The front display module FDM121 LED is steady ON.
high priority = 3. The front display module FDM121 LED blinks and a pop-up screen informs the user 
the alarm is active.

See the Micrologic 5 and 6 Trip Units User manual for more information regarding the relationship 
between alarm priority and front display module FDM121.

The settings of the 10 user-defined alarms are in the user-defined alarms registers:

Register Address Description

6770...6781 6769...6780 User-defined alarm 201

6782...6793 6781...6792 User-defined alarm 202

6794...6805 6793...6804 User-defined alarm 203

6806...6817 6805...6816 User-defined alarm 204

6818...6829 6817...6828 User-defined alarm 205

6830...6841 6829...6840 User-defined alarm 206

6842...6853 6841...6852 User-defined alarm 207

6854...6865 6853...6864 User-defined alarm 208

6866...6877 6865...6876 User-defined alarm 209

6878...6889 6877...6888 User-defined alarm 210
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User-Defined 
Alarm Record

A block read request of 12 registers is necessary to read a user defined alarm record (see History 
Reading, p. 37).

The order and the description of the user-defined alarms records are the same as that of user-defined 
alarm record 1:

User-defined alarm 201

Register Address RW X Unit Type Range A/E Description

6770 6769 R – – UINT – A/E The MSB gives the activity of the alarm: 
0 = On, 1 = Off. The default value is 1 (Off).
The LSB gives the priority of the alarm: N/
A, 1, 2, or 3. The default value is N/A (no priority).

6771 6770 R – – UINT – A/E Measurement identifier (1)

6772 6771 – – – – – – Reserved

6773 6772 R 1 (2) INT -32767
...+32767

A/E Threshold pick-up value
The default value is 0.

6774 6773 – – – – – – Reserved

6775 6774 R 1 s UINT 0...3000 A/E Delay pick-up value. The default value is 0.

6776 6775 R 1 (2) INT -32767
...+32767

A/E Threshold drop-out value
The default value is 0.

6777 6776 – – – – – – Reserved

6778 6777 R 1 s INT 0...3000 A/E Delay drop-out value. The default value is 0.

6779 6778 R – – UINT 0...3 A/E Operator: 

6780 6779 R – – UINT 1...1919 – Alarm code (see next paragraph)

6781 6780 – – – – – – Reserved

(1) The value of the measurement identifier is the register number of the measurement. For example, the 
measurement identifier of current on phase 1 (I1) is 1016. 
(2) The unit of the threshold depends on the measurement identifier. For example, if the measurement identifier is 
I1, then the unit is A.

0: , 1: , 2: = , 3: I I≥≤≥
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Pre-Defined 
Alarms Codes

The following table describes the list of pre-defined alarms and corresponding codes from which the 
user can chose the 10 user-defined alarms and configure them with RSU:

Alarm code Alarm description

1 Over current instantaneous phase 1

2 Over current instantaneous phase 2

3 Over current instantaneous phase 3

4 Over current instantaneous neutral

5 Ground fault protection alarm

6 Under current instantaneous phase 1

7 Under current instantaneous phase 2

8 Under current instantaneous phase 3

9 Over current unbalance phase 1

10 Over current unbalance phase 2

11 Over current unbalance phase 3

12 Over voltage (phase 1 to neutral)

13 Over voltage (phase 2 to neutral)

14 Over voltage (phase 3 to neutral)

15 Under voltage (phase 1 to neutral)

16 Under voltage (phase 2 to neutral)

17 Under voltage (phase 3 to neutral)

18 Over voltage unbalance (phase 1 to neutral)

19 Over voltage unbalance (phase 2 to neutral)

20 Over voltage unbalance (phase 3 to neutral)

21 Over total apparent power

22 Over total active power

23 Over total active reverse power

24 Over total reactive power

25 Over total reactive reverse power

26 Under total apparent power

27 Under total active power

29 Under total reactive power

31 Leading power factor (IEEE)

33 Leading or lagging power factor (IEC)

34 Lagging power factor (IEEE)

35 Over total harmonic distortion current phase 1

36 Over total harmonic distortion current phase 2

37 Over total harmonic distortion current phase 3

38 Over total harmonic distortion voltage (phase 1 to neutral)

39 Over total harmonic distortion voltage (phase 2 to neutral)

40 Over total harmonic distortion voltage (phase 3 to neutral)

41 Over total harmonic distortion voltage (phase 1 to 2)

42 Over total harmonic distortion voltage (phase 2 to 3)

43 Over total harmonic distortion voltage (phase 3 to 1)

54 Earth leakage (Vigi) protection alarm

55 Over current (average)

56 Over maximum current (I1, I2, I3, or neutral)

57 Under current instantaneous neutral

60 Under current (average)

61 Over current demand phase 1

62 Over current demand phase 2

63 Over current demand phase 3

64 Over current demand neutral
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65 Under minimum current (I1, I2, or I3)

66 Under current demand phase 1

67 Under current demand phase 2

68 Under current demand phase 3

69 Under current demand neutral

70 Over maximum current unbalance (I1, I2, or I3)

71 Over voltage (phase 1 to 2)

72 Over voltage (phase 2 to 3)

73 Over voltage (phase 3 to 1)

75 Over voltage (average)

76 Under voltage (phase 1 to 2)

77 Under voltage (phase 2 to 3)

78 Under voltage (phase 3 to 1)

79 Over maximum voltage

80 Under voltage (average)

81 Under minimum voltage

82 Over maximum voltage unbalance (phases to neutral)

86 Over voltage unbalance (phase 1 to 2)

87 Over voltage unbalance (phase 2 to 3)

88 Over voltage unbalance (phase 3 to 1)

89 Over maximum voltage unbalance

90 Phase sequence

92 Under frequency

93 Over frequency

121 Leading cosϕ (IEEE)

123 Leading or lagging cosϕ (IEC)

124 Lagging cosϕ (IEEE)

125 Over current thermal image motor

126 Under current thermal image motor

141 Over current maximum demand phase 1

142 Over current maximum demand phase 2

143 Over current maximum demand phase 3

144 Over current maximum demand neutral

145 Lead

146 Lag

147 Quadrant 1

148 Quadrant 2

149 Quadrant 3

150 Quadrant 4

Alarm code Alarm description
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Protection Parameters

Long Time 
Protection 
Parameters

A block read request of 10 registers is necessary to read the long time protection parameters (see 
History Reading, p. 37).

The long time protection command (command code = 45192) configures the content of the long time 
protection registers. 

Short Time 
Protection 
Parameters

A block read request of 10 registers is necessary to read the short time protection parameters (see 
History Reading, p. 37).

The short time protection command (command code = 45193) configures the content of the short time 
protection registers.

Register Address RW X Unit Type Range A/E Description

8754 8753 R – – UINT 0...2 A/E Status: 0 = Off, 1 = On, 2 = Inhibit

8755 8754 – – – – – – Reserved

8756 8755 RW 1 A UINT – A/E Ir pick-up value. The Ir range depends on the nominal 
current In.

8757 8756 – – – – – – Reserved

8758 8757 RW 1 ms UINT 500
...16000

A/E tr time delay (distribution application)
tr = 500, 1000, 2000, 4000, 8000, 16000 ms

8759 8758 RW 1 ms UINT 5...30 E Motor class (motor application only)
Possible values = 5, 10, 20, 30 ms

8760 8759 R – – – – – Reserved

8761 8760 RW – – UINT 1...2 E Cool fan (motor application only)
1 = auto, 2 = motor

8762 8761 – – – – – – Reserved

8763 8762 – – – – – – Reserved

Register Address RW X Unit Type Range A/E Description

8764 8763 R – – UINT 0...2 A/E Status: 0 = Off, 1 = On, 2 = Inhibit

8765 8764 RW – – UINT 0...1 A/E Type of protection: 0 = I2t On, 1 = I2t Off. 

For motor application, tsd = 30 ms and I2t is Off (fixed 
values).

8766 8765 RW 10 – UINT (1) A/E Isd coefficient, adjustable in step of 5.

8767 8766 R 1 A UINT – A/E Isd pick-up value = (Ir) x (Isd coefficient) / 10

8768 8767 RW 1 ms UINT 0...400 A/E tsd time delay
tsd = 0, 30, 100, 200, 300, 400 ms

If tsd = 0 ms, then I2t must be Off.

8769 
8770

8768 
8769

– – – – – – Reserved

8771 8770 – – – – – – Reserved

8772 8771 – – – – – – Reserved

8773 8772 – – – – – – Reserved

(1) For distribution application, the range is 15...100. For motor application, the range is 50...130.
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Instantaneous 
Protection 
Parameters

A block read request of 10 registers is necessary to read the instantaneous protection parameters (see 
History Reading, p. 37).

The instantaneous protection command (command code = 45194) configures the content of the 
instantaneous protection registers.

Ground Fault 
Protection 
Parameters

A block read request of 10 registers is necessary to read the ground fault protection parameters (see 
History Reading, p. 37).

The ground fault protection command (command code = 45195) configures the content of the ground 
fault protection registers.

Register Address RW X Unit Type Range A/E Description

8774 8773 R – – UINT 0...2 A/E Status: 0 = Off, 1 = On, 2 = Inhibit

8775 8774 – – – – – – Reserved

8776 8775 RW 10 – UINT (1) A/E Ii coefficient, adjustable in step of 5.

8777 8766 R 1 A UINT – A/E Ii pick-up value = (In) x (Ii coefficient) / 10

8778 8777 – – – – – – Reserved

8779 
8780

8778 
8779

– – – – – – Reserved

8781 8780 – – – – – – Reserved

8782 8781 – – – – – – Reserved

8783 8782 – – – – – – Reserved

(1) The Ii coefficient range depends on the circuit breaker size:

For Compact NSX 100/160, the range is 15...150.

For Compact NSX 250/400, the range is 15...120.

For Compact NSX 630, the range is 15...110.

Register Address RW X Unit Type Range A/E Description

8784 8783 R – – UINT 0...1 A/E Status: 0 = Off, 1 = On

8785 8784 RW – – UINT 0...1 A/E Type of protection: 0 = I2t On, 1 = I2t Off 

For motor application, tg = 0 ms and I2t is Off (fixed 
values). 

8786 8785 RW 100 – UINT – A/E Ig coefficient, adjustable in step of 5.

8787 8786 R 1 A UINT – A/E Ig pick-up value = (In) x (Ig coefficient) / 100  
(if ground fault protection is set to Off,                  
Ig pick-up value = In)

8788 8787 RW 1 ms UINT 0...400 A/E tg time delay
tg = 0, 100, 200, 300, 400 ms. 

If tg = 0 ms, then I2t must be Off.

8789 
8790

8788 
8789

– – – – – – Reserved

8791 8790 – – – – – – Reserved

8792 8791 – – – – – – Reserved

8793 8792 – – – – – – Reserved
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Earth Leakage 
(Vigi) Protection 
Parameters

A block read request of 10 registers is necessary to read the earth leakage (Vigi) protection parameters 
(see History Reading, p. 37).

The earth leakage (Vigi) protection command (command code = 45196) configures the content of the 
earth leakage (Vigi) protection registers.

Jam Protection 
Parameters

A block read request of 4 registers is necessary to read the jam protection parameters (see History 
Reading, p. 37).

The jam protection is available for motor application only. The jam protection command 
(command code = 45448) configures the content of the jam protection registers. 

Unbalance 
Protection 
Parameters

A block read request of 4 registers is necessary to read the unbalance protection parameters (see 
History Reading, p. 37).

The unbalance protection is available for motor application only. The unbalance protection command 
(command code = 45450) configures the content of the unbalance protection registers.

Underload 
Protection 
Parameters

A block read request of 4 registers is necessary to read the underload protection parameters (see 
History Reading, p. 37).

The underload protection is available for motor application only. The underload protection command 
(command code = 45449) configures the content of the underload protection registers.

Register Address RW X Unit Type Range A/E Description

8794 8793 R – – UINT 0...2 A/E Status: 0 = Off, 1 = On, 2 = Inhibit

8795 8794 – – – – – – Reserved

8796 8795 RW 1 mA UINT – A/E Earth leakage current IΔn. The IΔn range depends 
on the nominal current In.

8797 8796 – – – – – – Reserved

8798 8797 RW 1 ms UINT 0...1000 A/E tΔn time delay
tΔn = 0, 60, 150, 500, 1000 ms 
If IΔn = 0.03 mA, then tΔn = 0 ms.

8799 
8800

8798 
8799

– – – – – – Reserved

8801 8800 – – – – – – Reserved

8802 8801 – – – – – – Reserved

8803 8802 – – – – – – Reserved

Register Address RW X Unit Type Range A/E Description

8900 8899 RW – – UINT 0...1 E Status: 0 = Off, 1 = On

8901 8900 RW 10 – UINT 10...80 E Ijam coefficient, adjustable in step of 1.

8902 8901 R 1 A UINT – E Ijam pick-up value = (Ir) x (Ijam coefficient) / 10

8903 8902 RW 1 s UINT 1...30 E tjam time delay

Register Address RW X Unit Type Range A/E Description

8904 8903 R – – UINT 0...2 E Status: 0 = Off, 1 = On, 2 = Inhibit

8905 8904 RW 1 % UINT 10...40 E Iunbal coefficient

8906 8905 RW 1 s UINT 1...10 E tunbal time delay

8907 8906 R – – – – – Reserved

Register Address RW X Unit Type Range A/E Description

8908 8907 RW – – UINT 0...1 E Status: 0 = Off, 1 = On

8909 8908 RW 100 – UINT 30...90 E Iunderload coefficient, adjustable in step of 1.

8910 8909 R 1 A UINT – E Iunderload pick-up value = (Ir) x (Iunderload) / 100

8911 8910 RW 1 s UINT 1...200 E tunderload time delay
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Longstart 
Protection 
Parameters

A block read request of 4 registers is necessary to read the longstart protection parameters (see History 
Reading, p. 37).

The longstart protection is available for motor application only. The longstart protection command 
(command code = 45451) configures the content of the longstart protection registers.

Neutral 
Protection 
Parameters

The neutral protection is only available when system type in register 3314 is 30 or 41. See System Type, 
p. 74.

A block read request of 4 registers is necessary to read the neutral protection parameters (see History 
Reading, p. 37).

The neutral protection command (command code = 45197) configures the content of the neutral 
protection registers.

Thermal Memory 
Inhibit Parameter

 

Register Address RW X Unit Type Range A/E Description

8912 8911 RW – – UINT 0...1 E Status: 0 = Off, 1 = On

8913 8912 RW 10 – UINT 10...80 E Ilongstart coefficient, adjustable in step of 1.

8914 8913 R 1 A UINT – E Ilongstart pick-up value
= (Ir) x (Ilongstart coefficient) / 10

8915 8914 RW 1 s UINT 1...200 E tlongstart time delay

Register Address RW X Unit Type Range A/E Description

8916 8915 R – – UINT 0... 2 A/E Status: 0 = Off, 1 = On, 2 = Inhibit (1)

8917 8916 RW – – UINT 0...3 A/E Neutral coefficient pick-up value
0 = Off
1 = 0.5
2 = 1.0
3 = OSN

8918 8917 R 1 A UINT 0...32766 – Ir pick-up value

8919 8918 R 1 A UINT 0...32766 – Isd pick-up value

(1) For 40 A IEC and 60 A UL circuit breakers, the user cannot setup the neutral coefficient pick-up value to 0.5. 

Register Address RW X Unit Type Range A/E Description

8930 8929 R – – UINT 1... 2 A/E Status: 1 = On, 2 = Inhibit
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Configuration of the SDx Module

Output 1 A block read request of 3 registers is necessary to read the output 1 parameters (see History Reading, 
p. 37).

The user can check the status and the validity of output 1 at register 8857 (see SDx Module Status, 
p. 55).

Output 2 A block read request of 3 registers is necessary to read the output 2 parameters (see History Reading, 
p. 37).

The user can check the status and the validity of output 2 at register 8857 (see SDx Module Status, 
p. 55).

Register Address RW X Unit Type Range A/E Description

9801 9800 R 1 – UINT 0...4 A/E Output mode
0 = normal mode
1 = latched mode
2 = time delayed mode
3 = closed forced mode
4 = open forced mode

9802 9801 R 1 s UINT 1...360 A/E Delay (if the output mode is set to 2)
The default value is 1 s.

9803 9802 R 1  – UINT 0...65535 A/E Alarm identifier (201...210, 1013, 1014, 1015)
The alarm identifier is set to 0 if there is no alarm.

Register Address RW X Unit Type Range A/E Description

9808 9807 R 1 – UINT 0...4 A/E Output mode
0 = normal mode
1 = latched mode
2 = time delayed mode
3 = closed forced mode
4 = open forced mode

9809 9808 R 1 s UINT 1...360 A/E Delay (if the output mode is set to 2)
The default value is 1 s.

9810 9809 R 1  – UINT 0...65535 A/E Alarm identifier (201...210, 1013, 1014, 1015)
The alarm identifier is set to 0 if there is no alarm.
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Measurement Parameters

System Type The set up ENVT (External Neutral Voltage Tap) presence command (command code = 46472) 
configures the content of the system type register.

Determining system type:

Quadrant Total  

Power Flow Sign The power flow sign command (command code = 47240) configures the content of the power flow sign 
register.

Register Address RW X Unit Type Range A/E Description

3314 3313 RW – – UINT 30...41 A/E System type

If... Then... Result

the system type is 3-pole circuit 
breaker with external neutral 
current transformer and without 
external neutral voltage tap

system type = 30. Measurements of the phase-to-phase voltages are 
available.

Measurements of the phase-to-neutral voltages are not 
available.

Measurement of the neutral current is available.

3 wattmeters method is not possible.

the system type is 3-pole circuit 
breaker without external neutral 
current transformer and without 
external neutral voltage tap 

system type = 31. Measurements of the phase-to-phase voltages are 
available.

Measurements of the phase-to-neutral voltages are not 
available.

Measurement of the neutral current is not available.

3 wattmeters method is not possible.

the system type is 3-pole circuit 
breaker without external neutral 
current transformer and with 
external neutral voltage tap 

system type = 40. Measurements of the phase-to-phase voltages are 
available.

Measurements of the phase-to-neutral voltages are 
available.

Measurement of the neutral current is not available.

3 wattmeters method is possible.

the system type is 3-pole circuit 
breaker with external neutral 
current transformer and external 
neutral voltage tap, or if the 
system type is 4-pole circuit 
breaker

system type = 41. Measurements of the phase-to-phase voltages are 
available.

Measurements of the phase-to-neutral voltages are 
available.

Measurement of the neutral current is available.

3 wattmeters method is possible.

Register Address RW X Unit Type Range A/E Description

2242 2241 R – – UINT 1...4 E Quadrant total

2243 2242 R – – UINT 0...1 E 0 = lead
1 = lag

Register Address RW X Unit Type Range A/E Description

3316 3315 RW – – UINT 0...1 E Power flow sign
0 = the active power flows from upstream (top) to 
downstream (bottom) (default).
1 = the active power flows from downstream 
(bottom) to upstream (top).
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Power Factor 
Sign

The power factor sign configuration command (command code = 47241) configures the content of the 
power factor sign register.

Energy 
Accumulation 
Mode

The energy accumulation mode configuration command (command code = 47242) configures the 
content of the energy accumulation mode register.

Demand Time The current demand configuration command (command code 47243) configures the content of register 
3352.

The power demand configuration command (command code 47244) configures the content of registers 
3354 and 3355.

See the Micrologic 5 and 6 Trip Units User manual for more information regarding the demand 
calculation method.

Nominal Voltage The set up nominal voltage Vn display command (command code = 47245) configures the content of the 
nominal voltage register.

Register Address RW X Unit Type Range A/E Description

3318 3317 RW – – UINT 0...2 E Sign convention for the power factor and the 
fundamental power factor (cosϕ)
0 = IEC convention
2 = IEEE convention (default) 

Register Address RW X Unit Type Range A/E Description

3324 3323 RW – – UINT 0...1 E Energy accumulation mode
0 = absolute accumulation (default) 
Ep = EpIn + EpOut
Eq = Eqin + EqOut
1 = signed accumulation 
Ep = EpIn - EpOut
Eq = EqIn - EqOut

Register Address RW X Unit Type Range A/E Description

3352 3351 RW – Min UINT 5...60 E Duration of the current demand calculation window, 
adjustable in step of 1 minute.
The default value is 15 minutes.

3354 3353 RW – – UINT 0...5 E Power demand calculation method (window type)
0 = sliding
2 = block
5 = synchronized to communication
The default value is 0 (sliding).

3355 3354 RW – Min UINT 5...60 E Duration of the power demand calculation window, 
adjustable in step of 1 minute.
The default value is 15 minutes.

Register Address RW X Unit Type Range A/E Description

9616 9615 RW 1 V UINT 0...65535 A/E Nominal voltage Vn (default value = 400 V)
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Time-Stamped Information

General 
Description

The time-stamped information enables the user to know all the dates relative to important information 
like previous protection settings and minimum/maximum values of currents, voltages, and network 
frequency. 

The time-stamped information table describes:

the previous protection setup parameters and corresponding dates
the minimum and maximum values of voltage measurements and corresponding dates
the maximum values of current measurements and corresponding dates
the minimum and maximum network frequencies and corresponding dates

A block read request of 100 registers is necessary to read the previous protection registers 
(29600...29699). The reading starts at the beginning of the block read (see History Reading, p. 37).

A block read request of 48 registers is necessary to read the minimum/maximum values of voltage, 
current, and frequency registers (29780...29827). The reading starts at the beginning of the block read 
(see History Reading, p. 37).

Previous Long 
Time Protection 
Setup

 

Register Address RW X Unit Type Range A/E Description

29600 29599 R 1 A UINT – A/E Previous Ir pick-up value. The Ir range depends on the 
nominal current In.

29601 
29602

29600 
29601

R 1 s UDINT – A/E Date of setup in number of seconds since 01/01/2000 
(1)

29603 29602 R 1 ms UINT – A/E Complement in ms with quality of the date (1)

29604 29603 R 1 ms UINT 500... 
16000

A/E Previous tr time delay (distribution application) 
Tr = 500, 1000, 2000, 4000, 8000, 16000 ms

29605 
29606

29604 
29605

R 1 s UDINT – A/E Date of setup in number of seconds since 01/01/2000 
(1)

29607 29606 R 1 ms UINT – A/E Complement in ms with quality of the date (1)

29608 29603 R 1 – UINT 5...30 A/E Motor class (motor application only)
Possible values = 5, 10, 20, 30

29609 
29610

29608 
29609

R 1 s UDINT – A/E Date of setup in number of seconds since 01/01/2000 
(1)

29611 29610 R 1 ms UINT – A/E Complement in ms with quality of the date (1)

29612 29611 R – – UINT 1...2 A/E Previous cool fan setup (motor application only)
1 = auto, 2 =motor

29613 
29614

29612 
29613

R 1 s UDINT – A/E Date of setup in number of seconds since 01/01/2000 
(1)

29615 29614 R 1 ms UINT – A/E Complement in ms with quality of the date (1)

(1) See Date Format, p. 34.
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Previous Short 
Time Protection 
Setup

 

Previous 
Instantaneous 
Protection Setup

 

Previous Ground 
Fault Protection 
Setup

 

Register Address RW X Unit Type Range A/E Description

29616 29615 R 10 – UINT 15...100 A/E Previous Isd coefficient pick-up value

29617 
29618

29616 
29617

R 1 s UDINT – A/E Date of setup in number of seconds since                
01/01/2000 (1)

29619 29618 R 1 ms UINT – A/E Complement in ms with quality of the date (1)

29620 29619 R 1 ms UINT 0...400 A/E Previous tsd time delay 
tsd = 0, 100, 200, 300, 400 ms

If tsd = 0 ms, then I2t must be Off.

29621 
29622

29620 
29621

R 1 s UDINT – A/E Date of setup in number of seconds since                
01/01/2000 (1)

29623 29622 R 1 ms UINT – A/E Complement in ms with quality of the date (1)

29624 29623 R – – UINT 0...1 A/E Previous type of protection: 0 = I2t On, 1 = I2t Off

29625 
29626

29624 
29625

R 1 s UDINT – A/E Date of setup in number of seconds since                
01/01/2000 (1)

29627 29626 R 1 ms UINT – A/E Complement in ms with quality of the date (1)

(1) See Date Format, p. 34.

Register Address RW X Unit Type Range A/E Description

29628 29527 R 10 – UINT (1) A/E Previous Ii coefficient pick-up value

29629 
29630

29628 
29629

R 1 s UDINT – A/E Date of setup in number of seconds since
01/01/2000

29631 29630 R 1 ms UINT – A/E Complement in ms with quality of the date. See Date 
Format, p. 34. 

(1) The Ii coefficient range depends on the circuit breaker size:

For Compact NSX 100/160, the range is 15...150.

For Compact NSX 250/400, the range is 15...120.

For Compact NSX 630, the range is 15...110.

Register Address RW X Unit Type Range A/E Description

29632 29631 R 100 ms UINT – A/E Previous Ig coefficient pick-up value. The Ig 
coefficient range depends on the nominal current In.

29633 
29634

29632 
29633

R 1 s UDINT – A/E Date of setup in number of seconds
since 01/01/2000 (1)

29635 29634 R 1 ms UINT – A/E Complement in ms with quality of the date (1)

29636 29635 R 1 ms UINT 0...400 A/E Previous tg time delay tg = 0, 100, 200, 300, 400 ms

29637 
29638

29636 
29637

R 1 s UDINT – A/E Date of setup in number of seconds
since 01/01/2000 (1)

29639 29638 R 1 ms UINT – A/E Complement in ms with quality of the date (1)

29640 29639 R – – UINT 0...1 A/E Previous type of protection: 0 = I2t On, 1 = I2t Off

29641 
29642

29640 
29641

R 1 s UDINT – A/E Date of setup in number of seconds
since 01/01/2000 (1)

29643 29642 R 1 ms UINT – A/E Complement in ms with quality of the date (1)

(1) See Date Format, p. 34.
LV434107 06/2008 77

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1195 of 3354



Micrologic Trip Unit Data

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Previous Earth 
Leakage (Vigi) 
Protection Setup

 

Previous Jam 
Protection Setup

The jam protection is available for motor application only.

Previous 
Unbalance 
Protection Setup

The unbalance protection is available for motor application only.

Register Address RW X Unit Type Range A/E Description

29644 29643 R 1 mA UINT – A/E Previous IΔn pick-up value. The IΔn depends on the 
nominal current In.

29645 
29646

29644 
29645

R 1 s UDINT – A/E Date of setup in number of seconds
since 01/01/2000 (1)

29647 29646 R 1 ms UINT – A/E Complement in ms with quality of the date (1)

29648 29647 R 1 ms UINT 0...1000 A/E Previous tΔn time delay
tΔn = 0, 60, 150, 500, 1000 ms 
If IΔn = 0.03 mA, then TΔn = 0 ms.

29649 
29650

29648 
29649

R 1 s UDINT – A/E Date of setup in number of seconds
since 01/01/2000 (1)

29651 29650 R 1 ms UINT – A/E Complement in ms with quality of the date (1)

(1) See Date Format, p. 34.

Register Address RW X Unit Type Range A/E Description

29652 29651 R – – UINT 0...2 E Previous setup status: 0 = Off, 1 = On

29653 
29654

29652 
29653

R 1 s UDINT – E Date of setup in number of seconds since 01/01/2000 
(1)

29655 29654 R 1 ms UINT – E Complement in ms with quality of the date (1)

29656 29655 R 1 – UINT 10...80 E Previous Ijam coefficient pick-up value

29657 
29658

29656 
29657

R 1 s UDINT – E Date of setup in number of seconds since 01/01/2000 
(1)

29659 29658 R 1 ms UINT – E Complement in ms with quality of the date (1)

29660 29659 R – s UINT 1...30 E Previous tjam time delay

29661 
29662

29660 
29661

R 1 s UDINT – E Date of setup in number of seconds since 01/01/2000 
(1)

29663 29662 R 1 ms UINT – E Complement in ms with quality of the date (1)

(1) See Date Format, p. 34.

Register Address RW X Unit Type Range A/E Description

29664 29663 R 1 % UINT 10...40 E Previous unbalance coefficient pick-up value

29665 
29666

29664 
29665

R 1 s UDINT – E Date of setup in number of seconds since 01/01/2000 
(1)

29667 29666 R 1 ms UINT – E Complement in ms with quality of the date (1)

29668 29667 R 1 s UINT 1...10 E Previous tunbal time delay

29669 
29670

29668 
29669

R 1 s UDINT – E Date of setup in number of seconds since 01/01/2000 
(1)

29671 29670 R 1 ms UINT – E Complement in ms with quality of the date (1)

(1) See Date Format, p. 34.
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Previous 
Underload 
Protection Setup

The underload protection is available for motor application only.

Previous 
Longstart 
Protection Setup

The longstart protection is available for motor application only.

Previous Neutral 
Protection Setup

The neutral protection is only available when system type in register 3314 is 30 or 41. See System Type, 
p. 74.

Register Address RW X Unit Type Range A/E Description

29672 29671 R – – UINT 0...2 E Previous setup status: 0 = Off, 1 = On

29673 
29674

29672 
29673

R 1 s UDINT – E Date of setup in number of seconds since 01/01/2000 
(1)

29675 29674 R 1 ms UINT – E Complement in ms with quality of the date (1)

29676 29675 R 1 – UINT 30...90 E Previous Iunderload coefficient pick-up value

29677 
29678

29676 
29677

R 1 s UDINT – E Date of setup in number of seconds since 01/01/2000 
(1)

29679 29678 R 1 ms UINT – E Complement in ms with quality of the date (1)

29680 29679 R – s UINT 1...200 E Previous tunderload time delay

29681 
29682

29680 
29681

R 1 s UDINT – E Date of setup in number of seconds since 01/01/2000 
(1)

29683 29682 R 1 ms UINT – E Complement in ms with quality of the date (1)

(1) See Date Format, p. 34.

Register Address RW X Unit Type Range A/E Description

29684 29683 R – – UINT 0...2 E Previous setup status: 0 = Off, 1 = On

29685 
29686

29684 
29685

R 1 s UDINT – E Date of setup in number of seconds since 01/01/2000 
(1)

29687 29686 R 1 ms UINT – E Complement in ms with quality of the date (1)

29688 29687 R 1 – UINT 10...50 E Previous Ilongstart coefficient pick-up value

29689 
29690

29688 
29689

R 1 s UDINT – E Date of setup in number of seconds since 01/01/2000 
(1)

29691 29690 R 1 ms UINT – E Complement in ms with quality of the date (1)

29692 29691 R – s UINT 1...30 E Previous tlongstart time delay

29693 
29694

29692 
29693

R 1 s UDINT – E Date of setup in number of seconds since 01/01/2000 
(1)

29695 29694 R 1 ms UINT – E Complement in ms with quality of the date (1)

(1) See Date Format, p. 34.

Register Address RW X Unit Type Range A/E Description

29696 29695 R – – UINT 0...3 A/E Previous neutral coefficient pick-up value
0 = Off
1 = 0.5
2 = 1.0
3 = OSN

29697 
29698

29696 
29697

R 1 s UDINT – A/E Date of setup in number of seconds since 01/01/2000

29699 29698 R 1 ms UINT – A/E Complement in ms with quality of the date. See Date 
Format, p. 34.
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Minimum/
Maximum V12 
Voltage 
Measurements

Register = 0 if voltage < 25 V.

Minimum/
Maximum V23 
Voltage 
Measurements

Register = 0 if voltage < 25 V.

Minimum/
Maximum V31 
Voltage 
Measurements

Register = 0 if voltage < 25 V.

Maximum I1 
Current 
Measurement

 

Register Address RW X Unit Type Range A/E Description

29780 29779 R 1 V UINT 0...850 E Minimum of RMS phase-to-phase voltage V12

29781 
29782

29780 
29781

R 1 s UDINT – E Date in number of seconds since 01/01/2000 (1)

29783 29782 R 1 ms UINT – E Complement in ms with quality of the date (1)

29784 29783 R 1 V UINT 0...850 E Maximum of RMS phase-to-phase voltage V12

29785 
29786

29784 
29785

R 1 s UDINT – E Date in number of seconds since 01/01/2000 (1)

29787 29786 R 1 ms UINT – E Complement in ms with quality of the date (1)

(1) See Date Format, p. 34.

Register Address RW X Unit Type Range A/E Description

29788 29787 R 1 V UINT 0...850 E Minimum of RMS phase-to-phase voltage V23

29789 
29790

29788 
29789

R 1 s UDINT – E Date in number of seconds since 01/01/2000 (1)

29791 29790 R 1 ms UINT – E Complement in ms with quality of the date (1)

29792 29791 R 1 V UINT 0...850 E Maximum of RMS phase-to-phase voltage V23

29793 
29794

29792 
29793

R 1 s UDINT – E Date in number of seconds since 01/01/2000 (1)

29795 29794 R 1 ms UINT – E Complement in ms with quality of the date (1)

(1) See Date Format, p. 34.

Register Address RW X Unit Type Range A/E Description

29796 29795 R 1 V UINT 0...850 E Minimum of RMS phase-to-phase voltage V31

29797 
29798

29796 
29797

R 1 s UDINT – E Date in number of seconds since 01/01/2000 (1)

29799 29798 R 1 ms UINT – E Complement in ms with quality of the date (1)

29800 29799 R 1 V UINT 0...850 E Maximum of RMS phase-to-phase voltage V31

29801 
29802

29800 
29801

R 1 s UDINT – E Date in number of seconds since 01/01/2000 (1)

29803 29802 R 1 ms UINT – E Complement in ms with quality of the date (1)

(1) See Date Format, p. 34.

Register Address RW X Unit Type Range A/E Description

29804 29779 R 1 A UINT 0...20xIn A/E Maximum of RMS current on phase 1: I1

29805 
29806

29780 
29781

R 1 s UDINT – A/E Date in number of seconds since 01/01/2000

29807 29782 R 1 ms UINT – A/E Complement in ms with quality of the date. See 
Date Format, p. 34.
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Maximum I2 
Current 
Measurement

 

Maximum I3 
Current 
Measurement

 

Maximum IN 
Current 
Measurement

 

Minimum 
Network 
Frequency

When the software cannot calculate the frequency it returns Not Evaluated = 32768 (0x8000).

Maximum 
Network 
Frequency

When the software cannot calculate the frequency it returns Not Evaluated = 32768 (0x8000).

Register Address RW X Unit Type Range A/E Description

29808 29807 R 1 A UINT 0...20xIn A/E Maximum of RMS current on phase 2: I2

29809 
29810

29808 
29809

R 1 s UDINT – A/E Date in number of seconds since 01/01/2000

29811 29810 R 1 ms UINT – A/E Complement in ms with quality of the date. See 
Date Format, p. 34.

Register Address RW X Unit Type Range A/E Description

29812 29811 R 1 A UINT 0...20xIn A/E Maximum of RMS current on phase 3: I3

29813 
29814

29812 
29813

R 1 s UDINT – A/E Date in number of seconds since 01/01/2000

29815 29814 R 1 ms UINT – A/E Complement in ms with quality of the date. See 
Date Format, p. 34.

Register Address RW X Unit Type Range A/E Description

29816 29815 R 1 A UINT 0...20xIn A/E Maximum of current on neutral: IN

29817 
29818

29816 
29817

R 1 s UDINT – A/E Date in number of seconds since 01/01/2000

29819 29818 R 1 ms UINT – A/E Complement in ms with quality of the date. See 
Date Format, p. 34.

Register Address RW X Unit Type Range A/E Description

29820 29819 R 1 Hz UINT 150...4400 E Minimum of network frequency

29821 
29822

29820 
29821

R 1 s UDINT – E Date in number of seconds since 01/01/2000

29823 29822 R 1 ms UINT – E Complement in ms with quality of the date. See 
Date Format, p. 34.

Register Address RW X Unit Type Range A/E Description

29824 29823 R 1 Hz UINT 150...4400 E Maximum of network frequency

29825 
29826

29824 
29825

R 1 s UDINT – E Date in number of seconds since 01/01/2000

29827 29826 R 1 ms UINT – E Complement in ms with quality of the date.
See Date Format, p. 34.
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Maintenance Indicators

Time of Use 
Counter

The time of use counter reports the time of use of the circuit breaker. The time of use is written in the 
EEPROM every 1 hour. If the time of use counter reaches the maximum value 4 294 967 295 and a new 
time of use event occurs, then the counter is reset to 0.

A block read request of 2 registers is necessary to read the time of use counter (see History Reading, 
p. 37).

Rate of Wear 
Counter

The rate of wear counter reports the percentage of the circuit breaker contact use. 

EEPROM Writing 
Counter

The EEPROM writing counter reports the number of storage of the energy measurement in the 
EEPROM. The energy measurement is written in the EEPROM every 1 hour. If the EEPROM writing 
counter reaches the maximum value 4 294 967 295 and a new EEPROM writing event occurs, then the 
EEPROM writing counter is reset to 0.

Load Profile 
Counters

The load profile counters report the number of hours for each range of current in the Micrologic trip unit. 
If the load profile counters reach the maximum value 4 294 967 295 and a new load profile event occurs, 
then the load profile counters are reset to 0.

A block read request of 8 registers is necessary to read the load profile counters (see History Reading, 
p. 37).

Register Address RW X Unit Type Range A/E Description

29851 
29852

29850 
29851

R 1 Hour UDINT 0...4 294 967 295 A/E Counter of time of use

Register Address RW X Unit Type Range A/E Description

29853 29852 R 1 % UINT 0...32766 A/E Rate of wear counter
0% = The circuit breaker contact is new
> 100% = The circuit breaker contact must be 
changed

Register Address RW X Unit Type Range A/E Description

29855 
29856

29854 
29855

R 1 – UDINT 0...4 294 967 295 A/E Counter of EEPROM writing

Register Address RW X Unit Type Range A/E Description

29880 
29881

29879 
29880

R 1 Hour UDINT 0...4 294 967 295 A/E Number of hours for the 0...49 % of the 
nominal current In range

29882 
29883

29881 
29882

R 1 Hour UDINT 0...4 294 967 295 A/E Number of hours for the 50...79 % of the 
nominal current In range

29884 
29885

29883 
29884

R 1 Hour UDINT 0...4 294 967 295 A/E Number of hours for the 80...89 % of the 
nominal current In range

29886 
29887

29885 
29886

R 1 Hour UDINT 0...4 294 967 295 A/E Number of hours for the 90...100 % of the 
nominal current In range
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Temperature 
Profile Counters

The temperature profile counters report the number of hours for each range of temperature in the 
Micrologic trip unit. If the temperature profile counters reach the maximum value 4 294 967 295 and a 
new temperature profile event occurs, then the temperature profile counters are reset to 0. 

A block read request of 12 registers is necessary to read the temperature profile counters (see History 
Reading, p. 37).

Protection Trips 
Counters

The protection trips counters report the number of protection trips for each type of protection: long time, 
short time, instantaneous, ground fault, earth leakage (Vigi), jam, unbalance, longstart, and underload 
protections. The protection trips counters stop incrementing when they reach the maximum value 
10000. 

A block read request of 9 registers is necessary to read the protection trips counters (see History 
Reading, p. 37).

Register Address RW X Unit Type Range A/E Description

29890 
29891

29889 
29890

R 1 Hour UDINT 0...4 294 967 295 A/E Number of hours where the temperature is 
< -30 °C

29892 
29893

29891 
29892

R 1 Hour UDINT 0...4 294 967 295 A/E Number of hours where the temperature is 
in the -30...+59 °C range

29894 
29895

29893 
29894

R 1 Hour UDINT 0...4 294 967 295 A/E Number of hours where the temperature is 
in the +60...+74 °C range

29896 
29897

29895 
29896

R 1 Hour UDINT 0...4 294 967 295 A/E Number of hours where the temperature is 
in the +75...+89 °C range

29898 
29899

29897 
29898

R 1 Hour UDINT 0...4 294 967 295 A/E Number of hours where the temperature is 
in the +90...+99 °C range

29900 
29901

29899 
29900

R 1 Hour UDINT 0...4 294 967 295 A/E Number of hours where the temperature is 
> +100 °C

Register Address RW X Unit Type Range A/E Description

29910 29909 R 1 – UINT 0...10000 A/E Number of long time protection trips

29911 29910 R 1 – UINT 0...10000 A/E Number of short time protection trips

29912 29911 R 1 – UINT 0...10000 A/E Number of instantaneous protection trips 
(including integrated instantaneous protection, 
instantaneous with earth leakage (Vigi) protection, 
and reflex protection)

29913 29912 R 1 – UINT 0...10000 A/E Number of ground fault protection trips

29914 29913 R 1 – UINT 0...10000 A/E Number of earth leakage (Vigi) protection trips

29915 29914 R 1 – UINT 0...10000 A/E Number of jam protection trips

29916 29915 R 1 – UINT 0...10000 A/E Number of unbalance protection trips

29917 29916 R 1 – UINT 0...10000 A/E Number of longstart protection trips

29918 29917 R 1 – UINT 0...10000 A/E Number of underload protection trips
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Alarms Counters The alarms counters report the number of occurrences of the alarms. When an alarm is configured, the 
associated counter is set to 0. The alarm counters stop incrementing when they reach the maximum 
value 10000.

A block read request of 13 registers is necessary to read the alarms counters (see History Reading, 
p. 37).

Maintenance 
Operations 
Counters

The maintenance operations counters report the number of some maintenance operations. The 
maintenance operations counters stop incrementing when they reach the maximum value 10000.

A block read request of 7 registers is necessary to read the maintenance operations counters (see 
History Reading, p. 37).

Register Address RW X Unit Type Range A/E Description

29940 29939 R 1 – UINT 0...10000 A/E Counter of user-defined alarm 201

29941 29940 R 1 – UINT 0...10000 A/E Counter of user-defined alarm 202

29942 29941 R 1 – UINT 0...10000 A/E Counter of user-defined alarm 203

29943 29942 R 1 – UINT 0...10000 A/E Counter of user-defined alarm 204

29944 29943 R 1 – UINT 0...10000 A/E Counter of user-defined alarm 205

29945 29944 R 1 – UINT 0...10000 A/E Counter of user-defined alarm 206

29946 29945 R 1 – UINT 0...10000 A/E Counter of user-defined alarm 207

29947 29946 R 1 – UINT 0...10000 A/E Counter of user-defined alarm 208

29948 29947 R 1 – UINT 0...10000 A/E Counter of user-defined alarm 209

29949 29948 R 1 – UINT 0...10000 A/E Counter of user-defined alarm 210

29950 29949 R 1 – UINT 0...10000 A/E Counter of pre-alarm Ir

29951 29950 R 1 – UINT 0...10000 A/E Counter of pre-alarm Ig

29952 29951 R 1 – UINT 0...10000 A/E Counter of pre-alarm IΔn

Register Address RW X Unit Type Range A/E Description

29980 29979 R – – UINT 0...10000 A/E Counter of Micrologic trip unit locking pad 
activation

29981 29980 R – – UINT 0...10000 A/E Counter of connections of the maintenance module

29982 29981 R – – UINT 0...10000 A/E Counter of ground fault test operation

29983 29982 R – – UINT 0...10000 A/E Counter of earth leakage (Vigi) test operation

29984 29983 R – – UINT 0...10000 A/E Counter of ZSI (Zone Selective Interlocking) test 
operation

29985 29984 R – – UINT 0...10000 A/E Counter of numerical injection test operation

29986 29985 R – – UINT 0...10000 A/E Counter of reset minimum/maximum command
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Miscellaneous

Current Date A block read request of 3 registers is necessary to read the current date (see History Reading, p. 37).

The set absolute time command (command code 769) configures the content of the current date 
registers.

Temperature  

Time Remaining 
Until Long Time 
Tripping

Time remaining until long time tripping is evaluated every second. If another protection is tripped, then 
time remaining until long time tripping continues to be evaluated.

Phase Rotation  

Failure Status  

Register Address RW X Unit Type Range A/E Description

3000 
3001

2999 
3000

RW 1 s UDINT – A/E Date in number of seconds since 01/01/2000

3002 3001 RW 1 ms UINT – A/E Complement in ms with quality of the date.
See Date Format, p. 34. 

Register Address RW X Unit Type Range A/E Description

8851 8850 R 1 °C INT -30...+120 A/E Temperature of the Micrologic trip unit

Register Address RW X Unit Type Range A/E Description

8865 8864 R 1 s UINT 1...7200 A/E Time remaining until long time tripping (1)

(1) Time left until long time tripping = 32768 (0x8000) if

long time protection is already tripped,

time remaining until long time tripping is below 1 s, or

no default is detected by long time protection.

If time remaining until long time tripping is > 7200 s, then time remaining until long time tripping = 7200 s.

Register Address RW X Unit Type Range A/E Description

8872 8871 R 1 – UINT 0...1 E 0 = 123 phase sequence
1 = 132 phase sequence

Register Address RW X Unit Type Range A/E Bit Description

29390 29389 R – – UINT – A/E – Failure status

A/E 0 Reserved

A/E 1 STOP (internal failure)
0 = No internal failure
1 = Internal failure

A/E 2 ERROR (internal failure)
0 = No internal failure
1 = Internal failure

A/E 3...15 Reserved

Note: In the case of a STOP event, it is mandatory to replace the Micrologic trip unit. In the case of an 
ERROR event, it is advised to replace the Micrologic trip unit (the core protection functions still work 
but it is preferable to replace the Micrologic trip unit).
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Micrologic Trip 
Unit Rotary 
Switches

 

Micrologic Trip 
Unit Locking Pad 
Status

 

Auxiliary 24 V 
Power Supply

  

Micrologic Trip 
Unit LED

 

Register Address RW X Unit Type Range A/E Description

29990 29989 R 1 – UINT 1...9 A/E Position of Micrologic trip unit rotary switch 1 (Ir)

29991 29990 R 1 – UINT 1...9 A/E Position of Micrologic trip unit rotary switch 2 (Isd, Ig/IΔn)

Register Address RW X Unit Type Range A/E Description

29992 29991 R 1 – UINT 0...1 A/E 0 = Micrologic trip unit locking pad open
1 = Micrologic trip unit locking pad closed

Register Address RW X Unit Type Range A/E Description

29993 29992 R 1 – UINT 0...1 A/E 0 = auxiliary 24 V power supply is not present 
1 = auxiliary 24 V power supply is present

Register Address RW X Unit Type Range A/E Bit Description

30005 30004 R – – UINT – A/E – Micrologic trip unit LED

A/E 0 Ready LED
0 = not ready (LED is not blinking)
1 = ready (LED is blinking)

A/E 1 Pre-alarm LED (distribution application only)
0 = pre-alarm is not active (LED is steady off)
1 = pre-alarm is active (LED is steady on)

A/E 2 Overload LED
0 = overload is not active (LED is steady off)
1 = overload is active (LED is steady on)

A/E 3...15 Reserved
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3.2 Micrologic Trip Unit Commands

At a Glance

Introduction This section describes the Micrologic trip unit commands.

What's in this 
Section?

This section contains the following topics:

Topic Page

Protection Commands 88

Acknowledge Event Commands 93

Measurement Configuration Commands 94
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Protection Commands

General 
Description

The Modbus protection commands are described the following way:

location of the registers where the user reads the corresponding parameters of the protection 
command
description of the registers where the user sets the parameters of the protection command 

List of Protection 
Commands

The following table lists the available protection commands, their corresponding command codes and 
password levels. Refer to Executing a Command, p. 28 for the procedure to follow in order to write a 
command.

Long Time 
Protection

The user can read the long time protection parameters from register 8754 to 8763. See Long Time 
Protection Parameters, p. 69.

To set the long time protection parameters, the user must set up the command registers the following 
way:

Command Command code Password level

Long time protection 45192 Level 4

Short time protection 45193 Level 4

Instantaneous protection 45194 Level 4

Ground fault protection 45195 Level 4

Earth leakage (Vigi) protection 45196 Level 4

Neutral protection 45197 Level 4

Jam protection 45448 Level 4

Underload protection 45449 Level 4

Unbalance protection 45450 Level 4

Longstart protection 45451 Level 4

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 45192 A/E Command code = 45192

8001 8000 – – UINT 18 A/E Number of parameters (bytes) = 18

8002 8001 – – UINT 5121 A/E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 1 A UINT – A/E Ir pick-up value. The Ir range depends on the nominal 
current In and on the position of the Micrologic trip unit 
rotary switch 1 (Ir).

8007 8006 1 ms UINT 500
...16000

A/E tr time delay (distribution application only) 
tr = 500, 1000, 2000, 4000, 8000, 16000 ms

8008 8007 – – UINT 5...30 A/E Motor class (motor application only) 
Possible values = 5, 10, 20, 30

8009 8008 – – UINT 1... 2 A/E Cool fan (motor application only)
1 = auto, 2 = motor
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Short Time 
Protection

The user can read the short time protection parameters from register 8764 to 8773. See Short Time 
Protection Parameters, p. 69.

To set the short time protection parameters, the user must set up the command registers the following 
way:

Instantaneous 
Protection

The user can read the instantaneous protection parameters from register 8774 to 8783. See 
Instantaneous Protection Parameters, p. 70.

To set the instantaneous protection parameters, the user must set up the command registers the 
following way:

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 45193 A/E Command code = 45193

8001 8000 – – UINT 16 A/E Number of parameters (bytes) = 16

8002 8001 – – UINT 5121 A/E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 10 – UINT 15...100 A/E Isd coefficient, adjustable in step of 5.
Isd pick-up value = (Ir) x (Isd coefficient) / 10

8007 8006 1 ms UINT 0...400 A/E tsd time delay
tsd= 0, 100, 200, 300, 400 ms

If tsd = 0 ms, then I2t must be Off. 

8008 8007 – – UINT 0...1 A/E Type of protection: 0 = I2t On, 1 = I2t Off

For motor application, tsd = 0 ms and I2t is Off (fixed 
values).

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 45194 A/E Command code = 45194

8001 8000 – – UINT 12 A/E Number of parameters (bytes) = 12

8002 8001 – – UINT 5121 A/E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 10 – UINT (1) A/E Ii coefficient, adjustable in step of 5.
Ii pick-up value = (In) x (Ii coefficient) / 10

(1) The Ii coefficient range depends on the circuit breaker size:

For Compact NSX 100/160, the range is 15...150.

For Compact NSX 250/400, the range is 15...120.

For Compact NSX 630, the range is 15...110.
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Ground Fault 
Protection

The user can read the ground fault protection parameters from register 8784 to 8793. See Ground Fault 
Protection Parameters, p. 70.

To set the ground fault protection parameters, the user must set up the command registers the following 
way:

Earth leakage 
(Vigi) Protection

The user can read the earth leakage (Vigi) protection parameters from register 8794 to 8803. See Earth 
Leakage (Vigi) Protection Parameters, p. 71.

To set the earth leakage (Vigi) protection parameters, the user must set up the command registers the 
following way:

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 45195 A/E Command code = 45195

8001 8000 – – UINT 16 A/E Number of parameters (bytes) = 16

8002 8001 – – UINT 5121 A/E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 100 – UINT – A/E Ig coefficient, adjustable in step of 5. The value is 
defined by the position of the Micrologic trip unit rotary 
switch 2 (Ig). 
Value 0 means the ground fault protection is off.
Ig pick-up value = (In) x (Ig coefficient) / 100

8007 8006 1 ms UINT 0...400 A/E tg time delay
tg = 0, 100, 200, 300, 400 ms

If tg = 0 ms, then I2t must be Off. 

8008 8007 – – UINT 0...1 A/E Type of protection: 0 = I2t On, 1 = I2t Off

For motor application, tg = 0 ms and I2t is Off (fixed 
values).

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 45196 A/E Command code = 45196

8001 8000 – – UINT 14 A/E Number of parameters (bytes) = 14

8002 8001 – – UINT 5121 A/E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 1 mA UINT – A/E IΔn value. The IΔn depends on the nominal current In.

8007 8006 1 ms UINT 0...1000 A/E tΔn time delay
tΔn = 0, 60, 150, 500, 1000 ms
If IΔn = 0.03 mA, then tΔn = 0 ms
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Neutral 
Protection

The neutral protection is only available when system type in register 3314 is 30 or 41. See System Type, 
p. 74.

The user can read the neutral protection parameters from register 8916 to 8919. See Neutral Protection 
Parameters, p. 72.

To set the neutral protection registers, the user must set up the command registers the following way:

Jam Protection The jam protection is available for motor application only.

The user can read the jam protection parameters from registers 8900 to 8903. See Jam Protection 
Parameters, p. 71.

To set the jam protection parameters, the user must set up the command registers the following way:

Underload 
Protection

The underload protection is available for motor application only.

The user can read the underload protection parameters from register 8908 to 8911. See Underload 
Protection Parameters, p. 71.

To set the underload protection parameters, the user must set up the command registers the following 
way:

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 45197 A/E Command code = 45197

8001 8000 – – UINT 12 A/E Number of parameters (bytes) = 12

8002 8001 – – UINT 5121 A/E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 – – UINT 0...3 A/E Neutral coefficient pickup value
0 = Off
1 = 0.5
2 = 1.0
3 = OSN

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 45448 E Command code = 45448

8001 8000 – – UINT 16 E Number of parameters (bytes) = 16

8002 8001 – – UINT 5121 E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 E 1

8004 
8005

8003 
8004

– – STRING – E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 – – UINT 0...1 E Activation: 0 = Off, 1 = On

8007 8006 10 – UINT 10...80 E Ijam coefficient, adjustable in step of 1. 
Ijam pick-up value = (Ir) x (Ijam coefficient) / 10

8008 8007 1 s UINT 1...30 E tjam time delay

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 45449 E Command code = 45449

8001 8000 – – UINT 16 E Number of parameters (bytes) = 16

8002 8001 – – UINT 5121 E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 E 1

8004 
8005

8003 
8004

– – STRING – E Level 4 password (default value = ‘0000’ = 0x30303030) 

8006 8005 – – UINT 0...1 E Activation: 0 = Off, 1 = On

8007 8006 100 – UINT 30...90 E Iunderload coefficient, adjustable in step of 1.
Iunderload pick-up value = (Ir) x (Iunderload) / 100

8008 8007 1 s UINT 1...200 E tunderload time delay
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Unbalance 
Protection

The unbalance protection is available for motor application only.

The user can read the unbalance protection parameters from register 8904 to 8907. See Unbalance 
Protection Parameters, p. 71.

To set the unbalance protection parameters, the user must set up the command registers the following 
way:

Longstart 
Protection

The longstart protection is available for motor application only.

The user can read the underload protection parameters from register 8912 to 8915. See Longstart 
Protection Parameters, p. 72.

To set the longstart protection parameters, the user must set up the command registers the following 
way:

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 45450 E Command code = 45450

8001 8000 – – UINT 14 E Number of parameters (bytes) = 14

8002 8001 – – UINT 5121 E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 E 1

8004 
8005

8003 
8004

– – STRING – E Level 4 password (default value = ‘0000’ = 0x30303030) 

8006 8005 1 % UINT 10...40 E Iunbal coefficient

8007 8006 1 s UINT 1...10 E tunbal time delay

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 45451 E Command code = 45451

8001 8000 1 – UINT 16 E Number of parameters (bytes) = 16

8002 8001 – – UINT 5121 E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 E 1

8004 
8005

8003 
8004

– – STRING – E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 – – UINT 0...1 E Activation: 0 = Off, 1 = On

8007 8006 10 – UINT 10...80 E Ilongstart coefficient, adjustable in step of 1. 
Ilongstart pick-up value = (Ir) x (Ilongstart coefficient) / 10

8008 8007 1 s UINT 1...200 E tlongstart time delay
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Acknowledge Event Commands

List of 
Acknowledge 
Event 
Commands

The following table lists the available acknowledge event commands, their command codes and 
password levels:

Acknowledge a 
Latched Output

The user can read the SDx module outputs parameters from register 9801 to 9810. See Configuration of 
the SDx Module, p. 73.

To acknowledge a latched output, the user must set up the command registers the following way:

Acknowledge      
a Trip

To acknowledge a trip, the user must set up the command registers the following way:

Command Command code Password level

Acknowledge a latched output 45216 Level 3 or 4

Acknowledge a trip 45217 Level 4

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 45216 A/E Command code = 45216

8001 8000 – – UINT 12 A/E Number of parameters (bytes) = 12

8002 8001 – – UINT 5121 A/E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 3 or 4 password 

For level 4, default value = ‘0000’ = 0x30303030

For level 3, default value = ‘3333’ = 0x33333333

8006 8005 – – UINT 1...2 A/E 1 = relay 1, 2 = relay 2

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 45217 A/E Command code = 45217

8001 8000 – – UINT 10 A/E Number of parameters (bytes) = 10

8002 8001 – – UINT 5121 A/E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 4 password (default value = ‘0000’ = 0x30303030)
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Measurement Configuration Commands

List of 
Measurement 
Configuration 
Commands

The following table lists the available measurement configuration commands, their corresponding 
command codes and password levels:

Set up ENVT 
presence

The user can read the ENVT (External Neutral Voltage Tap) presence parameters at register 3314. See 
System Type, p. 74.

To set up ENVT presence, the user must set up the command registers the following way:

Command Command code Password level

Set up ENVT presence 46472 Level 4

Reset minimum/maximum 46728 Level 3 or 4

Start/stop synchronization 46729 Level 3 or 4

Power flow sign configuration 47240 Level 4

Power factor sign configuration 47241 Level 4

Energy accumulation mode configuration 47242 Level 4

Current demand configuration 47243 Level 4

Power demand configuration 47244 Level 4

Set up nominal voltage Vn display 47245 Level 4

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 46472 E Command code = 46472

8001 8000 – – UINT 12 E Number of parameters (bytes) = 12

8002 8001 – – UINT 5121 E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 E 1

8004 
8005

8003 
8004

– – STRING – E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 – – UINT 0...1 E 0 = ENVT is not present
1 = ENVT is present
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Reset Minimum/
Maximum

The reset minimum/maximum command resets the minimum values of real-time measurements 
(registers 1300 to 1599) and the maximum values of real-time measurements (registers 1600 to 1899). 
See Minimum/Maximum Values of Real-Time Measurements, p. 48.

The reset minimum/maximum command resets the energy measurements (registers 2000 to 2025). See 
Energy Measurements, p. 49.

The reset minimum/maximum command resets the peak demand measurements (registers 2200 to 
2237). See Demand Measurements, p. 50.

The user can read the minimum and maximum values of current, voltage, and frequency measurements 
and the corresponding dates from register 29780 to 29827. See Minimum/Maximum V12 Voltage 
Measurements, p. 80.

The user can read the dates of the reset minimum/maximum command from register 2900 to 2929. See 
Minimum/Maximum Measurements Reset Time, p. 52.

To reset minimum/maximum values of measurements, the user must set up the command registers the 
following way:

Register Address Type Range A/E Bit Description

8000 7999 UINT 46728 – – Command code = 46728

8001 8000 UINT 12 – – Number of parameters (bytes) = 12

8002 8001 UINT 5121 – – Destination = 5121 (0x1401)

8003 8002 UINT 1 – – 1

8004 
8005

8003 
8004

STRING – – – Level 3 or 4 password 

For level 4, default value = ‘0000’ = 0x30303030

For level 3, default value = ‘3333’ = 0x33333333

8006 8005 UINT – – – Reset minimum/maximum of metering variables

To reset the metering variable, set the bit to 1.

To keep the current values, set the bit to 0.

A/E 0 Reset minimum/maximum current (I1, I2, I3, IN, Imax, Ig, 
IΔn, Iavg, and Iunbalance) 

E 1 Reset minimum/maximum voltage (V12, V13, V23, V1N, 
V2N, V3N, Vavg L-L, Vavg L-N, and Vunbalance)

E 2 Reset minimum/maximum power (active power, reactive 
power, apparent power, and distortion power) 

E 3 Reset minimum/maximum power factor and cosϕ

E 4 Reset minimum/maximum total harmonic distortion (THD)

E 5 Reset peak of current demand

E 6 Reset peak of active power, reactive power, and apparent 
power demand

E 7 Reset minimum/maximum frequency

E 8 Reset minimum/maximum thermal image (motor application 
only)

E 9 Reset energy (active, reactive, apparent)

– 10...15 Reserved
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Start/Stop 
Synchronization

The start/stop synchronization command is used to start or stop the calculation of the current or power 
demand. The first command starts the calculation, the next command updates the value of current or 
power demand and then restarts the calculation. The time period between two commands must be less 
than 1 hour.

To start/stop synchronization, the user must set up the command registers the following way:

Power Flow Sign 
Configuration

The user can read the power flow sign configuration at register 3316. See Power Flow Sign, p. 74.

To set the power flow sign parameters, the user must set up the command registers the following way:

Power Factor 
Sign 
Configuration

The user can read the power factor sign configuration at register 3318. See Power Factor Sign, p. 75.

To set the power factor sign parameters, the user must set up the command registers the following way:

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 46729 E Command code = 46729

8001 8000 – – UINT 12 E Number of parameters (bytes) = 12

8002 8001 – – UINT 5121 E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 E 1

8004 
8005

8003 
8004

– – STRING – E Level 3 or 4 password 

For level 4, default value = ‘0000’ = 0x30303030

For level 3, default value = ‘3333’ = 0x33333333

8006 8005 – – UINT – E Start/stop synchronization = 1

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 47240 E Command code = 47240

8001 8000 – – UINT 12 E Number of parameters (bytes) = 12

8002 8001 – – UINT 5121 E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 E 1

8004 
8005

8003 
8004

– – STRING – E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 – – UINT 0...1 E Power flow sign
0 = the active power flows from upstream (top) to 
downstream (bottom) (default)
1 = the active power flows from downstream (bottom) to 
upstream (top).

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 47241 E Command code = 47241

8001 8000 – – UINT 12 E Number of parameters (bytes) = 12

8002 8001 – – UINT 5121 E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 E 1

8004 
8005

8003 
8004

– – STRING – E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 – – UINT 0...2 E Sign convention for the power factor and the fundamental 
power factor (cosϕ) 
0 = IEC convention 
2 = IEEE convention (default) 
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Energy 
Accumulation 
Mode 
Configuration

The user can read the energy accumulation mode configuration at register 3324. See Energy 
Accumulation Mode, p. 75.

To set the energy accumulation mode parameters, the user must set up the command registers the 
following way:

Current Demand 
Configuration

The user can read the duration of the current demand calculation window at register 3352. See Demand 
Time, p. 75.

The user can read the current demand parameters from register 2200 to 2207. See Current Demand, 
p. 50.

To start current demand, the user must set up the command registers the following way:

Power Demand 
Configuration

The user can read the power demand calculation method from register 3354 to 3355. See Demand 
Time, p. 75.

The user can read the power demand parameters from register 2224 to 2237. See Active Power 
Demand, p. 50.

To start power demand, the user must set up the command registers the following way:

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 47242 E Command code = 47242

8001 8000 – – UINT 12 E Number of parameters (bytes) = 12

8002 8001 – – UINT 5121 E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 E 1

8004 
8005

8003 
8004

– – STRING – E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 – – UINT 0...1 E Energy accumulation mode 
0 = absolute accumulation (default) 
1 = signed accumulation

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 47243 E Command code = 47243

8001 8000 – – UINT 12 E Number of parameters (bytes) = 12

8002 8001 – – UINT 5121 E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 E 1

8004 
8005

8003 
8004

– – STRING – E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 – Min UINT 5...60 E Duration of the current demand calculation window, 
adjustable in step of 1.
The default value is 15 minutes (sliding).

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 47244 E Command code = 47244

8001 8000 – – UINT 14 E Number of parameters (bytes) = 14

8002 8001 – – UINT 5121 E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 E 1

8004 
8005

8003 
8004

– – STRING – E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 – Min UINT 0...5 E Power demand calcultation method (window type):
0 = sliding
2 = fixed
5 = synchronized to communication
The default value is 0 (sliding)

8007 8006 – Min UINT 5...60 E Duration of the power demand calculation window, 
adjustable in step of 1.
The default value is 15 minutes.
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Set Up Nominal 
Voltage Vn 
Display

The user can read the nominal voltage at register 9616. See Nominal Voltage, p. 75.

To set the nominal voltage Vn display parameters, the user must set up the command registers the 
following way:

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 47245 E Command code = 47245

8001 8000 – – UINT 12 E Number of parameters (bytes) = 12

8002 8001 – – UINT 5121 E Destination = 5121 (0x1401)

8003 8002 – – UINT 1 E 1

8004 
8005

8003 
8004

– – STRING – E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 – V UINT 0...65535 E Nominal voltage Vn (default value = 400 V)
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BSCM Data
At a Glance

Introduction This chapter describes the BSCM (Breaker Status and Control Module) data. 

What's in this 
Chapter?

This chapter contains the following sections:

Section Topic Page

4.1 BSCM Registers 100

4.2 BSCM Commands 106
 99
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4.1 BSCM Registers

At a Glance

Introduction This section describes the BSCM registers.

What's in this 
Section?

This section contains the following topics:

Topic Page

Identification 101

Status 102

Maintenance Indicators 103

Event History 104
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Identification

Square D 
Identification

 

Serial Number The BSCM serial number is composed of a maximum of 11 alphanumeric digits with the following 
format: PPYYWWDnnnn.

PP = plant code
YY = year of fabrication (05...99)
WW = week of fabrication (01...53)
D = day of fabrication (1...7)
nnnn = sequence number (0001...9999)

A block read request of 6 registers is necessary to read the BSCM serial number (see History Reading, 
p. 37).

Register Address RW X Unit Type Range A/E Description

551 550 R – – UINT 15149 A/E Square D identification = 15149 for the BSCM

Register Address RW X Unit Type Range A/E Description

552 551 R – – STRING – A/E ‘PP’

553 552 R – – STRING 05...99 A/E ‘YY’

554 553 R – – STRING 01...53 A/E ‘WW’

555 554 R – – STRING 1...7 A/E ‘Dn’

556 555 R – – STRING 00...99 A/E ‘nn’

557 556 R – – STRING 01...99 A/E ‘n ’ (the NULL character ends the serial number)
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Status

Circuit Breaker 
Status

 

Communicating 
Motor 
Mechanism 
Status

 

Register Address RW X Unit Type Range A/E Bit Description

563 562 R – – UINT – A/E – Circuit breaker status register

A/E 0 OF input status              
0 = circuit breaker is open 
1 = circuit breaker is closed

A/E 1 SD input status    
0 = circuit breaker is not tripped 
1 = circuit breaker is tripped

A/E 2 SDE input status 
0 = circuit breaker is not tripped on electrical  
default 
1 = circuit breaker is tripped on electrical default

– 3...15 Reserved (forced to 0)

Register Address RW X Unit Type Range A/E Bit Description

564 563 R – – UINT – A/E – Communicating motor mechanism status 
register

A/E 0 Motor mechanism
0 = not available
1 = available

A/E 1 Manu/auto mode
0 = manu
1 = auto

A/E 2 Last command
0 = last command succeeded
1 = last command failed

A/E 3 Enable automatic reset
0 = automatic reset is not enabled
1 = automatic reset is enabled

A/E 4 Enable reset even if SDE
0 = reset is not enable if the circuit breaker is 
tripped on electrical default.
1 = reset is enabled even if the circuit breaker 
is tripped on electrical default.

– 5...15 Reserved (forced to 0)
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Maintenance Indicators

General 
Description

The BSCM has 7 counters that help managing the Compact NSX circuit breaker.

The BSCM counters have the following properties:

All the counters are saved in non-volatile memory to prevent data loss in case of power loss.
The cumulating OF counter is read only. It stops incrementing when it reaches the maximum value 
4 294 967 295.
The user can preset all counters (except the cumulating OF counter) to any value between 0 and 
65535. The counters stop incrementing when they reach the maximum value 65535.
A threshold is associated to the OF counter and to the close circuit breaker command counter.
The user can set the threshold to any value between 0 and 65534. The default value is 5000. An 
alarm is generated when a counter reaches the threshold.

Counters  

Register Address RW X Unit Type Range A/E Description

571     
572

570    
571

R 1 – UDINT 0...4 294 967 295 A/E Cumulating OF counter (non resetable 
open to close counter)

573 572 RW 1 – UINT 0...65535 A/E OF counter (resetable open to close 
counter)

574 573 RW 1 – UINT 0...65535 A/E SD counter (Close to SD position)

575 574 RW 1 – UINT 0...65535 A/E SDE counter (Close to SDE position)

576 575 RW 1 – UINT 0...65535 A/E Open circuit breaker command counter

577 576 RW 1 – UINT 0...65535 A/E Close circuit breaker command counter

578 577 RW 1 – UINT 0...65535 A/E Reset circuit breaker command counter

579 578 – – – – – – Reserved

580 579 – – – – – – Reserved

581 580 RW 1 – UINT 0...65535 A/E OF counter threshold
The default value is 5000.

582 581 RW 1 – UINT 0...65535 A/E Close circuit breaker command counter 
threshold
The default value is 5000.
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Event History

General 
Description

The BSCM event history registers describe the last 10 encountered events. The BSCM events format 
corresponds to a series of 10 records. Each record is composed of 5 registers describing one BSCM 
event.

A block read request of 5x(n) registers is necessary to read the last n BSCM event records, where 5 is 
the number of registers for each event record. The reading starts at the beginning of the block read (see 
History Reading, p. 37).

For example, a block read request of 5x3 = 15 registers is necessary to read the last 3 BSCM event 
records of the BSCM event history format:

The first 5 registers describe the first BSCM event record (most recent event).
The next 5 registers describe the second BSCM event record.
The last 5 registers describe the third BSCM event record.

Event Counter The event counter is incremented whenever a new event is logged. If the counter reaches the maximum 
value 65535 and a new event is logged, then the counter is reset to 0.

Event Record The order and the description of the events records registers are the same as that of event record 1:

Register Address Description

602 601 Event counter

603...607 602...606 Event record 1(most recent event)

608...612 607...611 Event record 2

613...617 612...616 Event record 3

618...622 617...621 Event record 4

623...627 622...626 Event record 5

628...632 627...631 Event record 6

633...637 632...636 Event record 7

638...642 637...641 Event record 8

643...647 642...646 Event record 9

648...652 647...651 Event record 10 (oldest event)

Register Address RW X Unit Type Range A/E Description

602 601 R 1 – UINT 0...65535 A/E BSCM event counter

Event 1 (most recent event)

Register Address RW X Unit Type Range A/E Description

603 602 R 1 – UINT 0...65535 A/E BSCM event identifier (see next paragraph)

604    
605

603     
604

R 1 s UDINT 0...4 294 967 295 A/E Date of event in number of seconds since 
01/01/2000

606 605 R 1 ms UINT 0...65535 A/E Complement in ms with quality of the date. 
See Date Format, p. 34.  

607 606 R 1 – UINT 1...2 A/E Event status
1 = event occurrence, 2 = event completion
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Event Identifier  

Event Identifier Event

1024 SD contact change (occurrence = close to SD position)

1025 Threshold of OF counter is reached

1026 Threshold of close command counter is reached

1027 STOP (internal failure)

1028 ERROR (internal failure)

1029 OF contact change (occurrence = open to close position)

1030 SDE contact change (occurrence = close to SDE position)

1031 Manu/auto mode (occurrence = manu to auto position)

1040 Open command

1041 Close command

1042 Reset command

Note: In the case of a STOP event, it is mandatory to replace the BSCM. In the case of an ERROR 
event, it is advised to replace the BSCM (the core protection functions still work but it is preferable to 
replace the BSCM). 
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4.2 BSCM Commands

At a Glance

Introduction This section describes the BSCM commands.

What's in this 
Section?

This section contains the following topics:

Topic Page

Commands and Error Codes 107

Circuit Breaker Control Commands 108

Counters Commands 110
 106 LV434107 06/2008
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Commands and Error Codes

List of 
Commands

The following table lists the available BSCM commands, their corresponding command codes and 
password levels. Refer to Executing a Command, p. 28 for the procedure to follow in order to write a 
command.

Error Codes In addition to generic error codes, the BSCM commands generate the following error codes returned in 
register 8021:

Any other positive error code means an internal error.

Command Command code Password level

Open circuit breaker 904 Level 3 or 4

Close circuit breaker 905 Level 3 or 4

Reset circuit breaker 906 Level 3 or 4

Enable/disable automatic reset 42636 Level 4

Enable/disable reset even if SDE 42637 Level 4

Preset counters 42638 Level 4

Set up thresholds 42639 Level 4

Error code (dec) Description

4363 BSCM is out of order.

4503 Circuit breaker is tripped. It must be reset before the command.

4504 Circuit breaker is already closed.

4505 Circuit breaker is already open.

4506 Circuit breaker is already reset.

4507 Actuator is in manual mode. Remote commands are not 
allowed.

4508 Actuator is not present.

4510 A previous command is still in progress.

4511 Reset command is forbidden when SDE is set.
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Circuit Breaker Control Commands

Open Circuit 
Breaker

To open the circuit breaker, the user must set up the command registers the following way:

Close Circuit 
Breaker

To close the circuit breaker, the user must set up the command registers the following way:

Reset Circuit 
Breaker

To reset the circuit breaker, the user must set up the command registers the following way:

Enable/Disable 
Automatic Reset

The user can read the automatic reset parameters at register 564 (bit 3). See Communicating Motor 
Mechanism Status, p. 102.

To enable/disable automatic reset, the user must set up the command registers the following way:

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 904 A/E Command code = 904

8001 8000 – – UINT 10 A/E Number of parameters (bytes) = 10

8002 8001 – – UINT 4353 A/E Destination = 4353 (0x1101)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 3 or 4 password 

For level 4, default value = ‘0000’ = 0x30303030

For level 3, default value = ‘3333’ = 0x33333333

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 905 A/E Command code = 905

8001 8000 – – UINT 10 A/E Number of parameters (bytes) = 10

8002 8001 – – UINT 4353 A/E Destination = 4353 (0x1101)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 3 or 4 password 

For level 4, default value = ‘0000’ = 0x30303030

For level 3, default value = ‘3333’ = 0x33333333

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 906 A/E Command code = 906

8001 8000 – – UINT 10 A/E Number of parameters (bytes) = 10

8002 8001 – – UINT 4353 A/E Destination = 4353 (0x1101)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 3 or 4 password 

For level 4, default value = ‘0000’ = 0x30303030

For level 3, default value = ‘3333’ = 0x33333333

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 42636 A/E Command code = 42636

8001 8000 – – UINT 12 A/E Number of parameters (bytes) = 12

8002 8001 – – UINT 4353 A/E Destination = 4353 (0x1101)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 – – UINT 0...1 A/E 0 = automatic reset in not enabled
1 = automatic reset is enabled
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Enable/Disable 
Reset even if 
SDE

The user can read the reset parameters at register 564 (bit 4). See Communicating Motor Mechanism 
Status, p. 102.

To enable/disable reset even if SDE, the user must set up the command registers the following way:

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 42637 A/E Command code = 42637

8001 8000 – – UINT 12 A/E Number of parameters (bytes) = 12

8002 8001 – – UINT 4353 A/E Destination = 4353 (0x1101)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 – – UINT 0...1 A/E 0 = reset is not enabled if SDE = 1
1 = reset is enabled even if SDE = 1
LV434107 06/2008 109
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Counters Commands

Preset Counters The user can read the values of the counters from register 571 to 578. See Counters, p. 103.

To preset the counters, the user must set up the command registers the following way:

Set Up 
Thresholds

The user can read the values of the thresholds from register 581 to 582. See Counters, p. 103.

To set up the thresholds, the user must set up the command registers the following way:

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 42638 A/E Command code = 42638

8001 8000 – – UINT 22 A/E Number of parameters (bytes) = 22

8002 8001 – – UINT 4353 A/E Destination = 4353 (0x1101)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 1 – UINT 0...65535 A/E 0...65534 = preset value of the OF counter
65535 = do not preset the OF counter

8007 8006 1 – UINT 0...65535 A/E 0...65534 = preset value of the SD counter
65535 = do not preset the SD counter

8008 8007 1 – UINT 0...65535 A/E 0...65534 = preset value of the SDE counter
65535 = do not preset the SDE counter

8009 8008 1 – UINT 0...65535 A/E 0...65534 = preset value of the open circuit breaker 
command counter
65535 = do not preset the open circuit breaker 
command counter

8010 8009 1 – UINT 0...65535 A/E 0...65534 = preset value of the close circuit breaker 
command counter
65535 = do not preset the close circuit breaker 
command counter

8011 8010 1 – UINT 0...65535 A/E 0...65534 = preset value of the reset circuit breaker 
command counter
65535 = do not preset the reset circuit breaker 
command counter

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 42639 A/E Command code = 42639

8001 8000 – – UINT 22 A/E Number of parameters (bytes) = 22

8002 8001 – – UINT 4353 A/E Destination = 4353 (0x1101)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 8005 1 – UINT 0...65535 A/E 0...65534 = value of the OF counter threshold
65535 = do not change the OF counter threshold

8007 8006 1 – UINT 65535 A/E 65535 (no threshold is associated to the SD counter)

8008 8007 1 – UINT 65535 A/E 65535 (no threshold is associated to the SDE counter)

8009 8008 1 – UINT 65535 A/E 65535 (no threshold is associated to the open circuit 
breaker command counter)

8010 8009 1 – UINT 0...65535 A/E 0...65534 = value of the close circuit breaker command 
counter threshold
65535 = do not change close circuit breaker command 
counter threshold 

8011 8010 1 – UINT 65535 A/E 65535 (no threshold is associated to the reset circuit 
breaker command counter)
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Modbus Communication Interface Module 
Data
At a Glance

Introduction This chapter describes the Modbus communication interface module data. 

What's in this 
Chapter?

This chapter contains the following sections:

Section Topic Page

5.1 Modbus Communication Interface Module Registers 112

5.2 Modbus Communication Interface Module Commands 116

5.3 Communication Profile 120
 111
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5.1 Modbus Communication Interface Module Registers

At a Glance

Introduction This section describes the Modbus communication interface module registers.

What's in this 
Section?

This section contains the following topics:

Topic Page

Identification 113

Modbus Network Parameters 114
 112 LV434107 06/2008
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Identification

Firmware 
Version 

The Modbus communication interface module firmware version starts with a V character and has the 
following format: VX.Y.Z ended by the NULL character (0x00). The firmware version starts at register 
11776 and has a maximum length of 7 registers.

X, Y, and Z are in the 1...999 range.

A block read request of 7 registers is necessary to read the Modbus communication interface module 
firmware version (see History Reading, p. 37).

Serial Number The Modbus communication interface module serial number is composed of a maximum of 11 
alphanumeric characters with the following format: PPYYWWDnnnn.

PP = plant code
YY = year of fabrication (05...99)
WW = week of fabrication (01...53)
D = day of fabrication (1...7)
nnnn = sequence number (0001...9999)

A block read request of 6 registers is necessary to read the Modbus communication interface module 
serial number (see History Reading, p. 37).

Square D 
Identification

 

Hardware 
Version

 

Register Address RW X Unit Type Range A/E Description

11784 11783 R – – STRING – A/E ‘PP’

11785 11784 R – – STRING 05...99 A/E ‘YY’

11786 11785 R – – STRING 01...53 A/E ‘WW’

11787 11786 R – – STRING 1...7 A/E ‘Dn’

11788 11787 R – – STRING 00...99 A/E ‘nn’

11789 11788 R – – STRING 00...99 A/E ‘n ’ (the NULL character ends the serial number)

Register Address RW X Unit Type Range A/E Description

11901 11900 R – – UINT – A/E Square D identification = 15146 for the Modbus 
communication interface module

Register Address RW X Unit Type Range A/E Description

11903 
...11906

11902 
...11905

R 1 – STRING – A/E Hardware version of the Modbus communication 
interface module
LV434107 06/2008 113

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1231 of 3354



Modbus Communication Interface Module Data

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Modbus Network Parameters

IMU 
Identification

The IMU (Intelligent Modular Unit) is the set of modules (Micrologic trip unit, BSCM, front display module 
FDM121) connected to one Modbus communication interface module. When not programmed, these 
registers return 0 (0x0000). The front display module FDM121 displays the IMU name but it is limited to 
the first 12 characters. 

Modbus Locking 
Pad Position

 

Auto-Speed 
Sensing State

 

Modbus Address 
of Modbus 
Communication 
Interface Module

 

Modbus Parity  

Modbus 
Baudrate

 

Register Address RW X Unit Type Range A/E Description

11801 
11823

11800 
11822

R – – STRING – A/E IMU name = up to 47 ASCII characters ended by the 
NULL character 0x00

11846 
11868

11845 
11867

R – – STRING – A/E IMU location = up to 47 ASCII characters ended by 
the NULL character 0x00

Register Address RW X Unit Type Range A/E Description

11891 11890 R – – UINT 1...3 A/E Modbus locking pad position
1 = Modbus locking pad is on the locked position
3 = Modbus locking pad is on the open position

Register Address RW X Unit Type Range A/E Description

12399 12398 R – – UINT 0...1 A/E Auto-Speed sensing state
0 = Auto-Speed sensing is disabled
1 = Auto-Speed sensing is enabled (default)

Register Address RW X Unit Type Range A/E Description

12400 12399 R – – UINT 1...99 A/E Modbus address of Modbus communication interface 
module

Register Address RW X Unit Type Range A/E Description

12401 12400 R – – UINT 1...3 A/E Modbus parity
1 = no parity
2 = even parity (default)
3 = odd parity

Register Address RW X Unit Type Range A/E Description

12402 12401 R – – UINT 5...8 A/E Modbus baudrate
5 = 4800 bauds
6 = 9600 bauds
7 = 19200 bauds (default)
8 = 38400 bauds
 114 LV434107 06/2008
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Number of  Stop 
Bits

 

Register Address RW X Unit Type Range A/E Description

12403 12402 R – – UINT 0...5 A/E Number of stop bits
0 = no change
1 = Standard Modbus
2 = 1/2 stop bit
3 = 1 stop bit
4 = 1 and 1/2 stop bit
5 = 2 stop bits
LV434107 06/2008 115
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5.2 Modbus Communication Interface Module Commands

At a Glance

Introduction This section describes the Modbus communication interface module commands.

What's in this 
Section?

This section contains the following topics:

Topic Page

List of Modbus Communication Interface Module Commands 117

Modbus Communication Interface Module Commands 118
 116 LV434107 06/2008
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List of Modbus Communication Interface Module Commands

List of 
Commands

The following table lists the Modbus communication interface module commands, their corresponding 
command codes and password levels. Refer to Executing a Command, p. 28 for the procedure to follow 
in order to write a command.

Command Command code Password level

Get current time 768 no password required

Set absolute time 769 no password required

Read IMU name and location 1024 4

Write IMU name and location 1032 4
LV434107 06/2008 117
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Modbus Communication Interface Module Commands

Get Current Time The get current time command is not hardware protected. When the arrow of the Modbus locking pad 
(located on the front panel of the Modbus communication interface module) points to the closed padlock, 
the get current time command is still enabled.

To get the current time for all modules, the user must setup the command registers the following way:

Set Absolute 
Time

The set absolute time command is not hardware protected. When the arrow of the Modbus locking pad 
(located on the front panel of the Modbus communication interface module) points to the closed padlock, 
the set absolute time command is still enabled.

To set the absolute time for all the IMU modules, the user must setup the command registers the 
following way:

In case of 24 V DC power loss, date and time counter is reset and will restart at January 1st 2000. It is 
therefore mandatory to set absolute time for all the IMU modules after recovering the 24 V DC power 
supply. Furthermore, due to the clock drift of each IMU module, it is mandatory to set absolute time for 
all the IMU modules periodically. Recommended period is every 2 hours.

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 768 A/E Command code = 768

8001 8000 – – UINT 10 A/E Number of parameters (bytes) = 10

8002 8001 – – UINT 768 A/E Destination = 768 (0x0300)

8003 8002 – – UINT 0 A/E 0

8004 
8005

8003 
8004

– – STRING 0 A/E Password = 0 (load 0x0000 into registers 8004 and 
8005)

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 769 A/E Command code = 769

8001 8000 – – UINT 18 A/E Number of parameters (bytes) = 18

8002 8001 – – UINT 768 A/E Destination = 768 (0x0300)

8003 8002 – – UINT 0 A/E 0

8004 
8005

8003 
8004

– – STRING 0 A/E Password = 0 (load 0x0000 into registers 8004 and 
8005)

8006 8005 – – UINT – A/E MSB = month (1...12)
LSB = day in the month (1...31)

8007 8006 – – UINT – A/E MSB = year (0...99, 0 meaning year 2000)
LSB = hour (0...23)

8008 8007 – – UINT – A/E MSB = minute (0...59)
LSB = second (0...59)

8009 8008 – ms UINT 0...999 A/E Milliseconds (0...999)
 118 LV434107 06/2008
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Read IMU Name 
and Location

The user can read the IMU name and location from register 11801 to 11861. See IMU Identification, 
p. 114.

The front display module FDM121 displays the IMU name but it is limited to the first 14 characters. 

To read the IMU name and location, the user must set up the command registers the following way:

The response to this command will have the following format:

Write IMU Name 
and Location

The user can read the IMU name and location from register 11801 to 11861. See IMU Identification, 
p. 114.

The front display module FDM121 displays the IMU name but it is limited to the first 14 characters. 

To write the IMU name and location, the user must set up the command registers the following way:

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 1024 A/E Command code = 1024

8001 8000 – – UINT 16 A/E Number of parameters (bytes) = 16

8002 8001 – – UINT 768 A/E Destination = 768 (0x0300)

8003 8002 – – UINT 1 A/E 0

8004 
8005

8003 
8004

– – STRING – A/E Password = 0 (load 0x0000 into registers 8004 and 8005)

8006 
8007

8005 
8006

– – UDINT – A/E 17039489 = read IMU name (load 0x0104 into register 
8006, 0x0081 into 8007)
17039490 = read IMU location (load 0x0104 into register 
8006, 0x0082 into 8007)

8008 8007 – – UINT 2048 A/E 2048

Register Address X Unit Type Range A/E Description

8021 8020 – – UINT – A/E Command status
0 = command succeeded
Otherwise, command failed

8022 8021 – – UINT – A/E Number of bytes returned (0 if command failed)

8003 8022 – – STRING – A/E If command succeeded
MSB = first character of IMU name or location
LSB = second character of IMU name or location

... ... – – STRING – A/E Depends on the length of the IMU name or location and 
is ended by the NULL character 0x00

Register Address X Unit Type Range A/E Description

8000 7999 – – UINT 1032 A/E Command code = 1032

8001 8000 – – UINT 18...32 A/E Number of parameters (bytes) = depends on the length of 
the IMU name or location (up to 47 ASCII characters 
ended by the NULL character 0x00)

8002 8001 – – UINT 768 A/E Destination = 0 (0x0000)

8003 8002 – – UINT 1 A/E 1

8004 
8005

8003 
8004

– – STRING – A/E Level 4 password (default value = ‘0000’ = 0x30303030)

8006 
8007

8005 
8006

– – UDINT – A/E 17039489 = set IMU name  (load 0x0104 into register 
8006, 0x0081 into 8007)
17039490 = set IMU location (load 0x0104 into register 
8006, 0x0082 into 8007)

8008 8006 – – UINT 2048 A/E 2048

8009 8008 – – STRING – A/E MSB = First character of the IMU name or location
LSB = Second character of the IMU name or location

... ... – – STRING – A/E Depends on the length of the IMU name or location and is 
ended by the NULL character 0x00
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5.3 Communication Profile

At a Glance

Introduction The Modbus communication interface module holds the communication profile registers.

What's in this 
Section?

This section contains the following topics:

Topic Page

Communication Profile 121

Communication Profile Registers 122
 120 LV434107 06/2008
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Communication Profile

General 
Description

The communication profile is a global entity that collects the most useful information of each ULP 
module in one convenient table. 

The benefit is that in one location the user can, with one block read function, get up-to-date information. 
Each module pushes the data on a regular basis so that the structure is refreshed with current values. 

The communication profile is defined in the 12000-12180 register range.

Update period The measurement update period with Modbus communication is:

1 second for the following measurements:
voltage and voltage unbalance,
current and current unbalance,
active, reactive, apparent, and distortion power,
reactive power with harmonic,
power factor and fundamental power factor,
frequency,

5 seconds for the following measurements:
energy,
minimum and maximum values of real-time measurements.
THD (Total Harmonic Distorsion).

Note: The communication profile is compatible with previous versions of the Micrologic trip unit. For 
this reason data read directly in the Modbus registers is organized in a different way than in the 
communication profile.
LV434107 06/2008 121
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Communication Profile Registers

Data Validity  

Circuit Breaker 
Status Register

 

Input Data  

Register Address RW X Unit Type Range A/E Description

12000 11999 R 1 - UINT - A/E Indicates the validity of each bit in the circuit 
breaker status register (12001).

Register Address RW X Unit Type Range A/E Bit Description

12001 12000 R – – UINT – A/E – Circuit breaker status register

A/E 0 OF status
0 = circuit breaker is open
1 = circuit breaker is closed

A/E 1 SD-Trip indication
For Compact:
0 = no trip
1 = circuit breaker has tripped on electrical 
default or Shunt trip.
For Masterpact: always 0

A/E 2 SDE-Fault trip indication
0 = no trip
1 = circuit breaker has tripped on electrical 
default

A/E 3 CH charged (only with motor mechanism)
For Compact: always 0
For Masterpact: 
0 = spring discharged
1 = spring loaded

A/E 4 Reserved

A/E 5 PF ready to close
For Compact: always 0
For Masterpact: 
0 = not ready to close
1 = ready to close

A/E 6 Compact / Masterpact differentiation
0 = Compact
1 = Masterpact

– 7...14 Reserved

A/E 15 Data availability
If this bit is set, then the circuit breaker status 
is not available.

Register Address RW X Unit Type Range A/E Description

12002 12001 R – – UINT – – Reserved

12003 12002 R – – UINT – – Reserved
 122 LV434107 06/2008
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Tripping Cause The tripping cause register informs about the tripping cause for basic protection functions. When a bit is 
set in the register, it indicates that a trip has occurred and has not been acknowledged.

Register Address RW X Unit Type Range A/E Bit Description

12004 120003 R – – UINT – A/E – Tripping cause for basic protection functions

A/E 0 Long time protection Ir

A/E 1 Short time protection Isd

A/E 2 Instantaneous protection Ii

A/E 3 Ground-fault protection Ig

A/E 4 Earth leakage (Vigi) protection IΔn

A/E 5 Integrated instantaneous protection

A/E 6 Internal failure (STOP)

A/E 7 Over temperature (Masterpact only)

A/E 8 Other protection (See register 12005, Masterpact 
only)

A/E 9 Instantaneous with earth leakage (Vigi) trip unit 
protection (Compact NSX only)

E 10 Unbalance motor protection (Compact NSX only)

E 11 Jam motor protection (Compact NSX only)

E 12 Underload motor protection (Compact NSX only)

E 13 Longstart motor protection (Compact NSX only)

A/E 14 Reflex tripping protection (Compact NSX only)

A/E 15 If this bit is set, then bits 0...14 are not valid.

12005 12004 R – – UINT – A/E – Tripping cause for advanced protection functions 
(Masterpact only)

12006 
12007

12005 
12006

R – – UINT – – – Reserved
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Protection Set 
Points Overrun

The alarming set point registers inform about the basic and advanced protection set points overrun. A bit 
is set as soon as the set point overruns, even if the delay has not expired.

Register Address RW X Unit Type Range A/E Bit Description

12008 12007 R – – UINT – A/E – Basic protection set points overrun

A/E 0 Long time pick-up

– 1...14 Reserved

A/E 15 If this bit is set, then bits 0...14 are not valid.

12009 12008 R – – UINT – A/E – Advanced protection set points overrun 
(Masterpact only)

A/E 0 Current unbalance

A/E 1 Maximum current on phase 1

A/E 2 Maximum current on phase 2

A/E 3 Maximum current on phase 3

A/E 4 Maximum current on the neutral

A/E 5 Minimum voltage

A/E 6 Maximum voltage

A/E 7 Voltage unbalance

A/E 8 Maximum power

A/E 9 Reverse power

A/E 10 Minimum frequency

A/E 11 Maximum frequency

A/E 12 Phase rotation

A/E 13 Load shedding based on current

A/E 14 Load shedding based on power

A/E 15 If this bit is set, then bits 0...14 are not valid.

12010 12009 R – – UINT – A/E – Continuation of the previous register

A/E 0 Ground fault alarm

A/E 1 Earth leakage (Vigi) alarm

– 2...14 Reserved

A/E 15 If this bit is set, then bits 0...14 are not valid.
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Alarms The alarms registers inform about the pre-alarms and user-defined alarms. A bit is set as soon as an 
alarm is active.

Currents  

Register Address RW X Unit Type Range A/E Bit Description

12011 12010 R – – UINT – A/E – Pre-alarms register (Compact NSX only)

A/E 0 Long time protection pre-alarm (PAL Ir)

A/E 1 Earth leakage (Vigi) protection pre-alarm 
(PAL IΔn)

A/E 2 Ground fault protection pre-alarm (PAL Ig)

– 3...14 Reserved

A/E 15 If this bit is set, then bits 0...14 are not valid.

12012 12011 R – – UINT – A/E – User-defined alarms register (Compact NSX 
only)

A/E 0 User-defined Alarm 201

A/E 1 User-defined Alarm 202

A/E 2 User-defined Alarm 203

A/E 3 User-defined Alarm 204

A/E 4 User-defined Alarm 205

A/E 5 User-defined Alarm 206

A/E 6 User-defined Alarm 207

A/E 7 User-defined Alarm 208

A/E 8 User-defined Alarm 209

A/E 9 User-defined Alarm 210

– 10...14 Reserved

A/E 15 If this bit is set, then bits 0...14 are not valid.

12013 
12015

12012 
12014

R – – UINT – – – Reserved

Register Address RW X Unit Type Range A/E Description

12016 12015 R 1 A UINT 0...20xIn A/E RMS current on phase 1: I1

12017 12016 R 1 A UINT 0...20xIn A/E RMS current on phase 2: I2

12018 12017 R 1 A UINT 0...20xIn A/E RMS current on phase 3: I3

12019 12018 R 1 A UINT 0...20xIn A/E RMS current on neutral: IN (1)

12020 12019 R 1 A UINT 0...20xIn A/E Maximum of I1, I2, I3, and IN

12021 12020 R 1 (2) UINT – A/E Ground fault current Ig. The range depends 
on the nominal current In.

12022 12021 R 1 (3) UINT – A/E Earth leakage current IΔn. The range depends 
on the nominal current In.

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 31 or 40. 
See System Type, p. 74.
(2) This value is only available for Micrologic trip units 6.0, 6.2, and 6.3 for which register 8740 returns 60, 62, and 
63 respectively. Unit is A when register 8740 returns 60. Unit is %Ig when register 8740 returns 62 or 63.
(3) This value is only available for Micrologic trip units 7.0, 7.2, and 7.3 for which register 8740 returns 70, 72, and 
73 respectively. Unit is mA when register 8740 returns 70. Unit is %IΔn when register 8740 returns 72 or 73.
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Maximum Values 
of Currents

 

Voltages Register = 0 if voltage < 25 V.

Frequency When the software cannot calculate the frequency it returns Not Evaluated = 32768 (0x8000).

Register Address RW X Unit Type Range A/E Description

12023 12022 R 1 A UINT 0...20xIn A/E Maximum RMS current on phase 1: I1

12024 12023 R 1 A UINT 0...20xIn A/E Maximum RMS current on phase 2: I2

12025 12024 R 1 A UINT 0...20xIn A/E Maximum RMS current on phase 3: I3

12026 12025 R 1 A UINT 0...20xIn A/E Maximum RMS current on neutral: IN (1)

12027 12026 R 1 A UINT 0...20xIn A/E Maximum RMS current in previous 4 registers

12028 12027 R 1 (2) UINT – A/E Maximum ground fault current Ig. The range 
depends on the nominal current In.

12029 12028 R 1 (3) UINT – A/E Maximum earth leakage current IΔn. The 
range depends on the nominal current In.

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 31 or 40. 
See System Type, p. 74.
(2) This value is only available for Micrologic trip units 6.0, 6.2, and 6.3 for which register 8740 returns 60, 62, and 
63 respectively. Unit is A when register 8740 returns 60. Unit is %Ig when register 8740 returns 62 or 63.
(3) This value is only available for Micrologic trip units 7.0, 7.2, and 7.3 for which register 8740 returns 70, 72, and 
73 respectively. Unit is mA when register 8740 returns 70. Unit is %IΔn when register 8740 returns 72 or 73.

Register Address RW X Unit Type Range A/E Description

12030 12029 R 1 V UINT 0...850 E RMS phase-to-phase voltage V12

12031 12030 R 1 V UINT 0...850 E RMS phase-to-phase voltage V23

12032 12031 R 1 V UINT 0...850 E RMS phase-to-phase voltage V31

12033 12032 R 1 V UINT 0...850 E RMS phase-to-neutral voltage V1N (1)

12034 12033 R 1 V UINT 0...850 E RMS phase-to-neutral voltage V2N (1)

12035 12034 R 1 V UINT 0...850 E RMS phase-to-neutral voltage V3N (1)

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.

Register Address RW X Unit Type Range A/E Description

12036 12035 R 10 Hz UINT 150...4400 E Network frequency: F

12037 12036 R 10 Hz UINT 150...4000 E Maximum of network frequency
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Power  

Energy  

Current Demand  

Register Address RW X Unit Type Range A/E Description

12038 12037 R (3) kW UINT -10000...+10000 E Active power on phase 1: P1(1) (2)

12039 12038 R (3) kW UINT -10000...+10000 E Active power on phase 2: P2(1) (2)

12040 12039 R (3) kW UINT -10000...+10000 E Active power on phase 3: P3 (1) (2)

12041 12040 R (3) kW UINT -30000...+30000 E Total active power: Ptot (2)

12042 12041 R (3) kVAR UINT -10000...+10000 E Reactive power on phase 1: Q1(1) (2)

12043 12042 R (3) kVAR UINT -10000...+10000 E Reactive power on phase 2: Q2 (1) (2)

12044 12043 R (3) kVAR UINT -10000...+10000 E Reactive power on phase 3: Q3 (1) (2)

12045 12044 R (3) kVAR UINT -30000...+30000 E Total reactive power: Qtot (2)

12046 12045 R (3) kVA UINT 0...10000 E Apparent power on phase 1: S1 (1)

12047 12046 R (3) kVA UINT 0...10000 E Apparent power on phase 2: S2 (1)

12048 12047 R (3) kVA UINT 0...10000 E Apparent power on phase 3: S3 (1)

12049 12048 R (3) kVA UINT 0...30000 E Total apparent power: Stot

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 31 or 40. 
See System Type, p. 74.
(2) The sign of the active and reactive power depends on configuration register 3316. See Power Flow Sign, p. 74.
(3) The scale factor depends on the Micrologic trip unit type:
If register 8740 returns 52, 53, 62, 63, 72, or 73, the scale factor is 10.
If register 8740 returns 50, 60, or 70, the scale factor is 1.

Register Address RW X Unit Type Range A/E Description

12050 
12051

12049 
12050

R 1 kWh DINT -1 999 999 999
...+1 999 999 999

E Active energy: Ep

12052 
12053

12051 
12052

R 1 kVARh DINT -1 999 999 999
...+1 999 999 999

E Reactive energy: Eq

12054 
12055

12053 
12054

R 1 kWh UDINT 0...1 999 999 999 E Active energy counted positively: EpIn

12056 
12057

12055 
12056

R 1 kWh UDINT 0...1 999 999 999 E Active energy counted negatively: EpOut

12058 
12059

12057 
12058

R 1 kVARh UDINT 0...1 999 999 999 E Reactive energy counted positively: EqIn

12060 
12061

12059 
12060

R 1 kVARh UDINT 0...1 999 999 999 E Reactive energy counted negatively: 
EqOut

12062 
12063

12061 
12062

R 1 kVAh UDINT 0...1 999 999 999 E Total apparent energy: Es

12064 
12065

12063 
12064

R 1 kWh UDINT 0...1 999 999 999 E Active energy counted positively (not 
resetable): Epin

12066 
12067

12065 
12066

R 1 kWh UINT 0...1 999 999 999 E Active energy counted negatively (not 
resetable): Epout

12068... 
12079

12067... 
12078

– – – – – – Reserved

Register Address RW X Unit Type Range A/E Description

12080 12079 R 1 A UINT 0...20xIn E Current demand on phase 1: I1 Dmd

12081 12080 R 1 A UINT 0...20xIn E Current demand on phase 2: I2 Dmd

12082 12081 R 1 A UINT 0...20xIn E Current demand on phase 3: I3 Dmd

12083 12082 R 1 A UINT 0...20xIn E Current demand on the neutral: IN Dmd (1)

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 31 or 40. 
See System Type, p. 74.
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Power Demand For the block window type, this value is updated at the end of the window. For the sliding window type, 
the value is updated every 15 seconds.

Maximum Values 
of Voltages

Register = 0 if voltage < 25 V.

Power Factor The sign of the power factor and the fundamental power factor (cosϕ) depends on the configuration of 
register 3318. See Power Factor Sign, p. 75.

Register Address RW X Unit Type Range A/E Description

12084 12083 R (1) kW UINT -30000...+30000 E Total active power demand: Ptot Dmd

12085 12084 R (1) kVAR UINT -30000...+30000 E Total reactive power demand: Qtot Dmd 

12086 12085 R (1) kVA UINT 0...30000 E Total apparent power demand: Stot Dmd 

(1) The scale factor depends on the Micrologic trip unit type:
If register 8740 returns 52, 53, 62, 63, 72, or 73, the scale factor is 10.
If register 8740 returns 50, 60, or 70, the scale factor is 1.

Register Address RW X Unit Type Range A/E Description

12090 12089 R 1 V UINT 0...850 E Maximum RMS phase-to-phase voltage V12

12091 12090 R 1 V UINT 0...850 E Maximum RMS phase-to-phase voltage V23

12092 12091 R 1 V UINT 0...850 E Maximum RMS phase-to-phase voltage V31

12093 12092 R 1 V UINT 0...850 E Maximum RMS phase-to-neutral voltage V1N (1)

12094 12093 R 1 V UINT 0...850 E Maximum RMS phase-to-neutral voltage V2N (1)

12095 12094 R 1 V UINT 0...850 E Maximum RMS phase-to-neutral voltage V3N (1)

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.

Register Address RW X Unit Type Range A/E Description

12096 12095 R (2) - INT -100...+100 E Power factor on phase 1: PF1 (1)

12097 12096 R (2) - INT -100...+100 E Power factor on phase 2: PF2 (1)

12098 12097 R (2) - INT -100...+100 E Power factor on phase 3: PF3 (1)

12099 12098 R (2) - INT -100...+100 E Total power factor: PF

12100 12099 R (2) - INT -100...+100 E Fundamental power factor on phase 1: cosϕ1 (1)

12101 12100 R (2) - INT -100...+100 E Fundamental power factor on phase 2: cosϕ2 (1)

12102 12101 R (2) - INT -100...+100 E Fundamental power factor on phase 3: cosϕ3 (1)

12103 12102 R (2) - INT -100...+100 E Total fundamental power factor: cosϕ

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.
(2) The scale factor depends on the Micrologic trip unit type:
If register 8740 returns 52, 53, 62, 63, 72, or 73, the scale factor is 100.
If register 8740 returns 50, 60, or 70, the scale factor is 1000.
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Total Harmonic 
Distortion (THD)

 

Miscellaneous  

Register Address RW X Unit Type Range A/E Description

12104 12103 R 10 % UINT 0...32766 E Total harmonic distortion of V12 compared to the 
fundamental

12105 12104 R 10 % UINT 0...32766 E Total harmonic distortion of V23 compared to the 
fundamental

12106 12105 R 10 % UINT 0...32766 E Total harmonic distortion of V21 compared to the 
fundamental

12107 12106 R 10 % UINT 0...32766 E Total harmonic distortion of V1N compared to the 
fundamental (1)

12108 12109 R 10 % UINT 0...32766 E Total harmonic distortion of V2N compared to the 
fundamental (1)

12109 12108 R 10 % UINT 0...32766 E Total harmonic distortion of V3N compared to the 
fundamental (1)

12110 12109 R 10 % UINT 0...32766 E Total harmonic distortion of I1 compared to the 
fundamental

12111 12110 R 10 % UINT 0...32766 E Total harmonic distortion of I2 compared to the 
fundamental

12112 12111 R 10 % UINT 0...32766 E Total harmonic distortion of I3 compared to the 
fundamental

(1) Value not accessible for motor application and not accessible when the system type in register 3314 is 30 or 31. 
See System Type, p. 74.

Register Address RW X Unit Type Range A/E Description

12160 12159 R 1 – UINT 0...32766 A/E Trip counter

12161 12160 R 1 – UINT 0...32766 A/E Counter of alarms with priority level = 3 (high)

12162 12161 R 1 – UINT 0...32766 A/E Counter of alarms with priority level = 2 (medium)

12163 12162 R 1 – UINT 0...32766 A/E Counter of alarms with priority level = 1 (low)
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Appendices
At a Glance

Introduction The appendice lists the Modbus registers by ascending order, with cross-references to the 
corresponding pages of the manual.

What's in this 
Appendix?

The appendix contains the following chapters:

Chapter Chapter Name Page

A Cross references to Modbus Registers 133
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A

Cross references to Modbus Registers
Cross References to Modbus Registers

General 
Description

The following table gives cross references to the Modbus registers used by the communication modules. 
The registers are listed in ascending order.

Cross 
References Table

 

Register Address Module Variable Page

551 550 BSCM Square D identification 101

552...557 551...556 BSCM Serial number 101

563 562 BSCM Circuit breaker status 102

564 563 BSCM Communicating motor mechanism status 102

571...582 570...581 BSCM BSCM counters 103

602...652 601...651 BSCM BSCM event counter and BSCM events 104

1000...1015 999...1014 Micrologic trip unit Voltage and voltage unbalance (real-time 
measurements)

43

1016...1032 1015...1031 Micrologic trip unit Current and current unbalance (real-time 
measurements)

44

1034...1045 1033...1044 Micrologic trip unit Power (active power, reactive power with 
harmonic, apparent power) (real-time 
measurements)

45

1046...1053 1045...1052 Micrologic trip unit Power factor and fundamental power factor (real-
time measurements)

46

1054 1053 Micrologic trip unit Frequency (real-time measurement) 46

1080...1091 1079...1090 Micrologic trip unit Fundamental reactive power and distortion power 
(real-time measurements)

46

1092...1100 1091...1099 Micrologic trip unit Total harmonic distortion (real-time measurement) 47

1144 1143 Micrologic trip unit Thermal image of motor (real-time measurement) 47

1145 1144 Micrologic trip unit Vmax: maximum of V12, V23, and V3 (real-time 
measurement)

43

1146 1145 Micrologic trip unit Vmin: minimum of V12, V23, and V31 (real-time 
measurement)

43

1300...1315 1299...1314 Micrologic trip unit Voltage (minimum of real-time measurement) 48

1316...1332 1315...1331 Micrologic trip unit Current (minimum of real-time measurement) 48

1334...1345 1333...1344 Micrologic trip unit Power (active power, reactive power with 
harmonic, apparent power) (minimum of real-time 
measurement)

48

1346...1353 1345...1352 Micrologic trip unit Power factor (minimum of real-time measurement) 48

1354 1353 Micrologic trip unit Frequency (minimum of real-time measurement) 48

1380...1391 1379...1390 Micrologic trip unit Fundamental reactive power and distortion power 
(minimum of real-time measurements)

48

1392...1411 1391...1410 Micrologic trip unit Total harmonic distortion (minimum of real-time 
measurement)

48

1444 1443 Micrologic trip unit Thermal image of motor (minimum of real-time 
measurement)

48

1600...1615 1599...1614 Micrologic trip unit Voltage (maximum of real-time measurement) 48

1616...1632 1615...1631 Micrologic trip unit Current (maximum of real-time measurement) 48
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1634...1645 1633...1644 Micrologic trip unit Power (active power, reactive power with 
harmonic, apparent power) (maximum of real-time 
measurement)

48

1646...1653 1645...1652 Micrologic trip unit Power factor (maximum of real-time 
measurement)

48

1654 1653 Micrologic trip unit Frequency (maximum of real-time measurement) 48

1680...1691 1679...1690 Micrologic trip unit Fundamental reactive power and distortion power 
(maximum of real-time measurements)

48

1692...1711 1691...1710 Micrologic trip unit Total harmonic distortion (maximum of real-time 
measurement)

48

1744 1743 Micrologic trip unit Thermal image of motor (maximum of real-time 
measurement)

48

2000...2031 1999...2030 Micrologic trip unit Energy 49

2200...2237 2199...2236 Micrologic trip unit Demand 50

2242...2243 2241...2242 Micrologic trip unit Quadrant total 74

2900...2929 2899...2928 Micrologic trip unit Minimum/maximum measurements reset time 52

3000...3002 2999...3001 Micrologic trip unit Current date 85

3314 3313 Micrologic trip unit System type 74

3316 3315 Micrologic trip unit Power flow sign 74

3318 3317 Micrologic trip unit Power factor sign 75

3324 3323 Micrologic trip unit Energy accumulation mode 75

3352...3355 3351...3354 Micrologic trip unit Demand time 75

5704 5703 Micrologic trip unit Alarm status register 55

5732...5781 5731...5780 Micrologic trip unit Alarm history 57

6650...6679 6649...6678 Micrologic trip unit Pre-alarms 63

6770...6889 6769...6888 Micrologic trip unit User-defined alarms 65

8000...8149 7999...8148 Micrologic trip unit Command interface 28

8700...8705 8699...8704 Micrologic trip unit Serial number 53

8709 8708 Micrologic trip unit Hardware version 53

8716 8715 Micrologic trip unit Square D identification 53

8740 8739 Micrologic trip unit Protection type 53

8741 8740 Micrologic trip unit Metering type (A, E) 53

8747 8746 Micrologic trip unit Application (distribution, motor) 53

8748 8747 Micrologic trip unit Standard (IEC, UL) 54

8750 8749 Micrologic trip unit Nominal current 54

8751 8750 Micrologic trip unit Pole 54

8752 8751 Micrologic trip unit 16 Hz 2/3 54

8754...8763 8753...8762 Micrologic trip unit Long time protection 69

8764...8773 8763...8772 Micrologic trip unit Short time protection 69

8774...8783 8773...8782 Micrologic trip unit Instantaneous protection 70

8784...8793 8783...8792 Micrologic trip unit Ground fault protection 70

8794...8803 8793...8802 Micrologic trip unit Earth leakage (Vigi) protection 71

8851 8850 Micrologic trip unit Temperature 85

8857 8856 Micrologic trip unit SDx module status 55

8865 8864 Micrologic trip unit Time remaining until long time tripping 85

8872 8871 Micrologic trip unit Phase rotation 85

8900...8903 8899...8902 Micrologic trip unit Jam protection 71

8904...8907 8903...8906 Micrologic trip unit Unbalance protection 71

8908...8911 8907...8910 Micrologic trip unit Underload protection 71

8912...8915 8911...8914 Micrologic trip unit Longstart protection 72

8916...8919 8915...8918 Micrologic trip unit Neutral protection 72

8930 8929 Micrologic trip unit Thermal memory inhibit parameter 72

Register Address Module Variable Page
 134 LV434107 06/2008

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1252 of 3354



Cross References to Modbus Registers

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
9100...9218 9099...9217 Micrologic trip unit Trip history 59

9616 9615 Micrologic trip unit Nominal voltage Vn 75

9801...9810 9800...9809 Micrologic trip unit Configuration of the SDx module outputs 73

10000 9999 Micrologic trip unit Trip status register 56

11776...11782 11775...11781 Modbus 
communication 
interface

Firmware version 113

11784...11789 11783...11788 Modbus 
communication 
interface

Serial number 113

11801...11823 11800...11822 Modbus 
communication 
interface

IMU name 114

11846...11868 11845...11867 Modbus 
communication 
interface

IMU location 114

11891 11890 Modbus 
communication 
interface

Modbus locking pad position 114

11901 11900 Modbus 
communication 
interface

Square D identification 113

11903...11906 11902...11905 Modbus 
communication 
interface

Hardware version 113

12000...12163 11999...12162 Modbus 
communication 
interface

Communication profile 122

12399 12398 Modbus 
communication 
interface

Auto-Speed sensing state 114

12400 12399 Modbus 
communication 
interface

Modbus address 114

12401 12400 Modbus 
communication 
interface

Modbus parity 114

12402 12401 Modbus 
communication 
interface

Modbus baudrate 114

12403 12402 Modbus 
communication 
interface

Number of stop bits 115

29390 29389 Micrologic trip unit Failure status 85

29500...29549 29499...29548 Micrologic trip unit Maintenance operation history 61

29600...29699 29599...29698 Micrologic trip unit Previous protection settings 76

29780...29819 29779...29818 Micrologic trip unit Time-stamped minimum/maximum measurements 80

29820...29827 29819...29826 Micrologic trip unit Time-stamped minimum/maximum network 
frequency 

81

29851...29852 29850...29851 Micrologic trip unit Time of use counter 82

29853 29852 Micrologic trip unit Rate of wear counter 82

29855...29856 29854...29855 Micrologic trip unit EEPROM writing counter 82

29880...29887 29879...29886 Micrologic trip unit Load profile counters 82

29890...29901 29889...29900 Micrologic trip unit Temperature profile counters 83

29910...29918 29909...29907 Micrologic trip unit Protection trips counters 83

29940...29952 29939...29951 Micrologic trip unit Alarms counters 84

29980...29986 29979...29985 Micrologic trip unit Maintenance operations counters 84

Register Address Module Variable Page
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29990...29991 29989...29990 Micrologic trip unit Rotary switches positions 86

29992 29991 Micrologic trip unit Locking pad status 86

29993 29992 Micrologic trip unit Auxiliary 24 V power supply 86

29994...29998 29993...29997 Micrologic trip unit Firmware version 54

30000...30003 29999...30002 Micrologic trip unit Part number 54

30005 30004 Micrologic trip unit Micrologic trip unit LED 86

Register Address Module Variable Page
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The information provided in this documentation contains general descriptions and/or technical                     
characteristics of the performance of the products contained herein. This documentation is not intended as 
a substitute for and is not to be used for determining suitability or reliability of these products for specific 
user applications. It is the duty of any such user or integrator to perform the appropriate and complete risk 
analysis, evaluation and testing of the products with respect to the relevant specific application or use 
thereof. Neither Schneider Electric nor any of its affiliates or subsidiaries shall be responsible or liable for 
misuse of the information contained herein. If you have any suggestions for improvements or amendments 
or have found errors in this publication, please notify us. 

No part of this document may be reproduced in any form or by any means, electronic or mechanical, 
including photocopying, without express written permission of Schneider Electric.

All pertinent state, regional, and local safety regulations must be observed when installing and using this 
product. For reasons of safety and to help ensure compliance with documented system data, only the 
manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevant instructions must 
be followed. 

Failure to use Schneider Electric software or approved software with our hardware products may result in 
injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.

© 2014 Schneider Electric. All rights reserved.
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Safety Information
Important Information

NOTICE
Read these instructions carefully, and look at the equipment to become familiar with the device before 
trying to install, operate, or maintain it. The following special messages may appear throughout this 
documentation or on the equipment to warn of potential hazards or to call attention to information that 
clarifies or simplifies a procedure.

PLEASE NOTE
Electrical equipment should be installed, operated, serviced, and maintained only by qualified personnel. 
No responsibility is assumed by Schneider Electric for any consequences arising out of the use of this 
material.

A qualified person is one who has skills and knowledge related to the construction and operation of 
electrical equipment and its installation, and has received safety training to recognize and avoid the 
hazards involved.
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About the Book
At a Glance

Document Scope
The aim of this guide is to provide users, installers, and maintenance personnel with the technical 
information needed to operate the Modbus protocol on Compact NSX 100 to 630 A circuit breakers.

Validity Note
This documentation is valid for Compact NSX 100 to 630 A circuit breakers.

Related Documents

You can download these technical publications and other technical information from our website at 
www.schneider-electric.com.

Title of Documentation Reference Number

Compact NSX Circuit Breakers and Switch-Disconnectors - User 
Guide

LV434100 (FR)
LV434101 (EN)
LV434102 (ES)

Micrologic 5 and 6 Trip Units - User Guide LV434103 (FR)
LV434104 (EN)
LV434105 (ES)

ULP (Universal Logic Plug) System - User Guide TRV99100 (FR)
TRV99101 (EN)
TRV99102 (ES)
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Modbus Communication with Compact NSX

Chapter 1
Modbus Communication with Compact NSX

What Is in This Chapter?
This chapter contains the following sections:

Section Topic Page

1.1 Introduction 10

1.2 IFM Modbus-SL Interface for LV Circuit Breaker 15

1.3 IFE Ethernet Interface for LV Circuit Breaker 24
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Introduction

Section 1.1
Introduction

What Is in This Section?
This section contains the following topics:

Topic Page

Introduction 11

Customer Engineering Tool 13
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Introduction

General Description
The Modbus communication option enables Schneider Electric low voltage circuit breakers to be 
connected to a supervisor or to any other device with a master Modbus communication channel.

The Modbus communication option is available for the following configurations:
Compact NSX circuit breaker 

with the BSCM breaker status and control module, and with the communicating motor mechanism, 
and/or
with Micrologic 5/6 trip unit

Masterpact NT/NW and Compact NS circuit breakers with the BCM ULP breaker communication 
module embedded

The circuit breakers can be connected to an RS 485 serial line network with Modbus RTU protocol or an 
Ethernet network with Modbus TCP/IP protocol using a dedicated interface:

the IFM Modbus-SL interface for LV circuit breaker, to connect the circuit breaker to an RS 485 serial 
line network
the IFE Ethernet interface for LV circuit breaker, to connect the circuit breaker to an Ethernet network

Circuit Breaker Offer
Schneider Electric low voltage circuit breaker offer consists of the following circuit breakers:

Access to Functions
The Modbus communication option provides access to many functions, including:

read metering and diagnostic data
read status conditions and remote operations
transfer of time-stamped events
display protection settings
read the circuit breakers identification and configuration data
remote control of the circuit breaker
time-setting and synchronization

This list depends on the composition of the intelligent modular unit (type of circuit breaker, of Micrologic 
trip unit, and so on) and the enabled functions.
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Intelligent Modular Unit Definition
A modular unit is a mechanical and electrical assembly containing one or more products to perform a 
function in a switchboard (incoming protection, motor command and control). The modular units are easily 
installed in the switchboard.

The circuit breaker with its internal communicating components (for example, Micrologic trip unit) and 
external ULP modules (FDM121 display unit, IO module, and so on) connected to one IFM or IFE 
communication interface is called an intelligent modular unit (IMU).
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Customer Engineering Tool 

Definition
The customer engineering tool used to configure the IFM Modbus-SL interface for LV circuit breaker or IFE 
Ethernet interface for LV circuit breaker is Ecoreach, the Electrical Asset Manager software or:

Compact NSX RSU software
to configure the IFM
to update the IFM and IFE firmware
to manage the passwords
to set date and time.

Masterpact RSU software
to configure the IFM
to configure the Masterpact predefined alarm.

RCU software to check the network communication with IFM and IFE.

The customer engineering tools are available at www.schneider-electric.com.

Ecoreach
Ecoreach software enables the user to have the following features in addition to the features provided by 
Compact NSX RSU, Masterpact RSU, and RCU software:

create projects by device discovery and selection of devices from Schneider Electric catalog
monitor the device protection and IO status
read information (alarm logs, measurements, and maintenance parameters)
upload and download of configuration or settings in batches
perform control actions in a secured way
generate and print device settings report, communication test report, discovered devices report, and 
imported BOM file devices report
manage multiple devices with electrical and communication hierarchy model
manage artifacts (project and device documents)
check consistency in settings between devices in a communication network
compare configuration settings between the project and device (online)
download latest firmware and upgrade devices
safe repository of projects in Schneider Electric Cloud and Sharing of projects with other users

For more information, see the Ecoreach Online Help.

Compact NSX RSU Software
Compact NSX RSU (Remote Setting Utility) is the Compact NSX configuration software. It enables the 
user to

check and set up the Micrologic trip unit parameters:
protection parameters
measurement parameters
alarm parameters.

display the Micrologic tripping curves.
check and set up the SDx module output parameters.
check the SDTAM module output parameters.
check and set up the BSCM breaker status and control module parameters.
edit and save configurations.

Compact NSX RSU can be used also to configure the intelligent modular unit (IMU) modules connected to 
Compact NSX, Compact NS, or Masterpact circuit breakers, and enables the user to:

check and set up the IFM parameters.
check and set up the IFE parameters.
modify passwords in the IMU.
change IMU identification.
get and set the time.
configure the IO assignments.
modify the IO counters.
reset the IO counters (only with Schneider service user profile).
update firmware of ULP (Universal Logic Plug) modules (only with Schneider service user profile).
reset the passwords to their factory values (only with the Schneider service user profile.)
edit and save configurations.

For more information, see the Compact NSX RSU Online Help.
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Masterpact RSU Software
Masterpact RSU (Remote Setting Utility) is the Masterpact and Compact NS configuration software. 
Masterpact RSU enables the user to

check and set up the Micrologic trip unit parameters:
protection parameters
measurement parameters
alarm parameters.

display the Micrologic tripping curves.
edit and save configurations.

For more information, see the Masterpact RSU Online Help.

RCU Software
RCU (Remote Control Utility) is a simple SCADA software for:

Compact NSX circuit breakers
Compact NS circuit breakers
Masterpact circuit breakers
power meters

Depending on the equipment the RCU software is connected to, RCU enables the user to
display the measurements I, U, E, THD.
display the date and time.
display the identification and maintenance information of the equipment.
control the equipment (only for circuit breakers).
log the measurements P, PF, E every 5 minutes.
display the status of the IOs.
check the network communication with IFM or IFE.

The RCU software helps users to monitor and control their equipment and helps installers to check and 
validate the newly installed equipment.

For more information, see the RCU Online Help.
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IFM Modbus-SL Interface for LV Circuit Breaker

Section 1.2
IFM Modbus-SL Interface for LV Circuit Breaker

What Is in This Section?
This section contains the following topics:

Topic Page

Description 16

Schematics With Compact NSX Circuit Breakers 19

Configuration 22

Communication Test 23
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Description

General Description
The IFM Modbus-SL interface for LV circuit breaker enables an intelligent modular unit (IMU), for example 
a Masterpact NT or a Compact NSX circuit breaker, to be connected to a 2-wire RS 485 serial line Modbus 
network. Each IMU has its own IFM and a corresponding Modbus address.

A 5-pin screw type connector (Modbus connection and power supply)
B Modbus address rotary switches 
C Modbus traffic LED
D Modbus locking pad
E ULP LED
F Test button
G Mechanical lock
H 2 ULP RJ45 connectors
I Stacking accessory

Mounting
The IFM is a DIN rail mounting device. The stacking accessory enables the user to interconnect several 
IFMs without additional wiring.

Description of the 5-Pin Connector
The 5-pin screw-type connector enables the IFM to be connected to 2-wire RS 485 serial line Modbus 
network, and to the 24 Vdc power supply. 

Each pin has a corresponding marking in order to facilitate the wiring operations.

NOTE: It is recommended to use a UL listed/UL recognized Limited voltage/Limited current or a class 2 
power supply with a 24 Vdc, 3 A maximum.

Connector Marking Color Description Unshielded 
Length

Stripped 
Length

D1 Blue Communication pair
D1: RS 485 B/B’ signal or Rx+/Tx+
D0: RS 485 A/A’ signal or Rx-/Tx-

50 mm (1.97 in.) 
maximum

7 mm 
(0.28 in.)D0 White

– Shield 20 mm (0.79 in.) 
maximum (1)

7 mm 
(0.28 in.)

0 V Black 0 V of the power supply 50 mm (1.97 in.) 
maximum

7 mm 
(0.28 in.)24 V Red 24 Vdc power supply

(1) To prevent electromagnetic disturbance, the unshielded length of the Modbus cable shield is minimized.
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Wiring of the 5-Pin Connector

NOTE: It is not allowed to connect more than 2 wires inside the same pin of the IFM connector.

Modbus Address Rotary Switches
The IFM bears the Modbus address of the intelligent modular unit (IMU) to which it is connected. See the 
ULP System User Guide for more information regarding the IMU.

The user defines the Modbus address using the 2 address rotary switches on the front panel of the IFM.

The address range is 1 to 99. Value 0 is forbidden because it is reserved for broadcasting commands. 

The IFM is initially configured with address 99.

Example of the configuration of the address rotary switches for address 21:

NOTE: When the IFM is connected to a BCM ULP, the Modbus address range is limited from 1 to 47.

Furthermore, do not use the addresses x+50, x+100, x+200 for any other Modbus slaves connected on the 
same Modbus network. For example, if the IFM is set at the Modbus address 22, therefore do not set any 
other Modbus slaves at the address 72 or 122 or 222.

Modbus Traffic LED
The Modbus traffic yellow LED informs the user about the traffic transmitted or received by the IMU over 
the Modbus network.

When the Modbus address rotary switches are on value 0, the LED is steady ON.
When the Modbus address rotary switches are on value anywhere between 1 and 99, the LED is ON 
during the transmission and reception of messages, OFF otherwise.

NOTE: When the IFM is connected to a BCM ULP, the LED is steady ON if the Modbus address rotary 
switches are on value above 47.
DOCA0091EN-00 10/2014 17
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Modbus Locking Pad
The Modbus locking pad on the front panel of the IFM enables or disables remote control commands to be 
sent over the Modbus network to the IFM itself, and to the other modules of the connected IMU.

If the arrow points to the open padlock (factory setting), remote control commands are enabled.
If the arrow points to the closed padlock, remote control commands are disabled. 
The only remote control commands that are enabled even if the arrow points to the closed padlock are 
the set absolute time and get current time commands (see page 206).

NOTE: For IFM slaves connected to an IFE gateway, the IFE locking pad does not disable the remote 
control commands in IFM.

Test Button
The test button tests the connection between all the ULP modules connected to the IFM.

Pressing the test button launches the connection test for 15 seconds.

During the test, all the ULP modules keep working normally.

ULP LED
The yellow ULP LED describes the mode of the ULP module.

ULP LED Mode Action

Nominal None

Conflict Remove extra ULP 
module

Degraded Replace ULP module at 
the next maintenance 
operation

Test None

Non-critical 
firmware 
discrepancy

Upgrade firmware at the 
next maintenance 
operation

Non-critical 
hardware 
discrepancy

Replace ULP module at 
the next maintenance 
operation

Configuration 
discrepancy

Install missing features

Critical firmware 
discrepancy

Upgrade firmware

Critical hardware 
discrepancy

Replace ULP module

Stop Replace ULP module

Power off Check power supply
18 DOCA0091EN-00 10/2014
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Schematics With Compact NSX Circuit Breakers

General Description
Depending on the type of circuit breaker used, the user must connect the IFM Modbus-SL interface for LV 
circuit breaker to the circuit breaker using one of the following configurations:

Connection of the IFM to the Micrologic trip unit.
Connection of the IFM to the BSCM Breaker Status Control Module.
Connection of the IFM to the BSCM or the Micrologic trip unit.

ULP Connection

All connection configurations require the NSX cord. The insulated NSX cord is mandatory for system 
voltages greater than 480 Vac.

Refer to the Compact NSX Circuit Breakers User Guide for more information regarding the description and 
mounting of the Compact NSX circuit breaker compliant products (Micrologic trip unit, BSCM, NSX cord).

When the second ULP RJ45 connector is not used, it must be closed with a ULP terminator:

Connection of the IFM to the Micrologic Trip Unit
The user can connect the IFM to the Micrologic trip unit using the NSX cord:

A IFM Modbus-SL interface for LV circuit breaker
B NSX cord
C Micrologic trip unit

NOTICE
HAZARD OF EQUIPMENT DAMAGE

The IFM RJ45 ports are for ULP modules only.
Any other use can damage the IFM or the device connected to the IFM.
To check if a ULP module is compatible with the IFM’s RJ45 ports, refer to the ULP System User 
Guide.

Failure to follow these instructions can result in equipment damage.
DOCA0091EN-00 10/2014 19
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Connection of the IFM to the BSCM
The user can connect the IFM to the BSCM using the NSX cord:

A IFM Modbus-SL interface for LV circuit breaker
B NSX cord
C BSCM breaker status control module

Connection of the IFM to the BSCM and to the Micrologic Trip Unit
The user can connect the IFM to the BSCM and to the Micrologic trip unit using the NSX cord:

A IFM Modbus-SL interface for LV circuit breaker
B NSX cord
C BSCM breaker status control module
D Micrologic trip unit
20 DOCA0091EN-00 10/2014
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Connection of the IFM to a Circuit Breaker for System Voltage Greater Than 480 Vac
The following figure presents the same connection schematic but with the insulated NSX cord:

A IFM Modbus-SL interface for LV circuit breaker
B ULP cable
C Insulated ULP module for system voltage greater than 480 Vac
D Insulated ULP cord for system voltage greater than 480 Vac
E Connector for Compact NSX circuit breakers internal connection
DOCA0091EN-00 10/2014 21
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Configuration

General Description
Two configurations of the IFM are available:

Automatic configuration (Auto-Speed sensing ON, factory setting): when connected to the Modbus 
network, the IFM automatically detects the network parameters.
Personalized configuration (Auto-Speed sensing OFF): the user can personalize the network 
parameters using the customer engineering tool (see page 13). 

Automatic Configuration
The user defines the Modbus slave address using the two address rotary switches on the front panel of the 
IFM. When connected to the Modbus serial line network, the IFM automatically detects the network speed 
and parity. The Auto-Speed sensing algorithm tests the available Baud rates and parities and automatically 
detects the Modbus communication network parameters. The Modbus master must send at least 
25 frames on the Modbus network in order to allow the Auto-Speed sensing algorithm to work.

The transmission format is binary with one start bit, eight data bits, one stop bit in case of even or odd 
parity, and two stop bits in case of no parity.

If the Auto-Speed sensing algorithm does not detect the network parameters, it is recommended to follow 
this procedure:

NOTE: If the user changes the network speed or parity after the IFM has automatically detected these 
settings, the IFM must be restarted (power off/power on) in order to detect the new network parameters.

Personalized Configuration
The user defines the Modbus slave address using the two address rotary switches on the front panel of the 
IFM. 

The user can disable the Auto-Speed sensing option and set the following Modbus communication network 
parameters with the customer engineering tool (see page 13):

Baud rate: 4800, 9600, 19200, and 38400 Baud.
parity: even, odd, and none (it is possible to select one stop bit or two stop bits in case of no parity).

NOTE: It is not possible to change the Modbus address or the status of the locking pad with the customer 
engineering tool.

Step Action

1 Set up the IFM to Modbus address 1 (see page 17).

2 Send a Read Multiple Register request (function code 0x03) to slave 1, at any address and for any 
number of registers.

3 Send this request at least 25 times.
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Communication Test

Introduction
The use of the customer engineering tool (see page 13) is recommended to test the serial line 
communication on the various circuit breakers.

If the customer engineering tool connected on the Modbus network is able to read data from the IMU, the 
communication is established. Refer to the Customer Engineering Tool Online Help.
DOCA0091EN-00 10/2014 23
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IFE Ethernet Interface for LV Circuit Breaker

Section 1.3
IFE Ethernet Interface for LV Circuit Breaker

What Is in This Section?
This section contains the following topics:

Topic Page

Introduction 25

Hardware Description 28

Schematics With Compact NSX Circuit Breakers 31
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Introduction

Overview
The IFE Ethernet interface for LV circuit breaker enables an intelligent modular unit (IMU), for example a 
Masterpact NT or Compact NSX circuit breaker to be connected to an Ethernet network. Each circuit 
breaker has its own IFE and a corresponding IP address.

Types of IFE
There are 2 commercial references of the IFE:

LV434010 - Ethernet interface for LV circuit breaker
This type of IFE is an Ethernet interface for Compact, PowerPact, and Masterpact circuit breakers.
LV434011 - Ethernet interface for LV circuit breaker and gateway
This type of IFE is an Ethernet interface for Compact, PowerPact, and Masterpact circuit breakers and 
a gateway for Modbus-SL (serial line) connected devices.

IFE Features
The main features of IFE are:

Dual Ethernet port for simple daisy chain connection
Device profile web service for discovery of the IFE on the local area network (LAN)
ULP compliant for localization of the IFE in the switchboard
Ethernet interface for Compact, PowerPact, and Masterpact circuit breakers
Gateway for Modbus-SL connected devices (only for the IFE with the commercial reference LV434011)
Embedded set-up web pages
Embedded monitoring web pages
Embedded control web pages
Built-in e-mail alarm notification

NOTE: IFE in-built switch does not support the ring topology as it does not have the feature of the loop 
back protection.

Intelligent Modular Unit
A modular unit is a mechanical and electrical assembly containing one or more products to perform a 
function in a switchboard (incoming protection, motor command, and control). The modular units are easily 
installed in the switchboard.

The circuit breaker with its internal communicating components (Micrologic and so on) and external ULP 
modules (FDM121, IO module, and so on) connected to one IFM or IFE communication interface is called 
an intelligent modular unit (IMU).
DOCA0091EN-00 10/2014 25
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Communication Architecture

A FDM121 display for LV circuit breaker
B IFE Ethernet interface for LV circuit breaker and gateway
C  IFE Ethernet interface for LV circuit breaker
D IFM Modbus-SL interface for LV circuit breaker
E IO input/output interface module for LV circuit breaker
F Masterpact NT/NW circuit breaker
G Compact NS circuit breaker
H Compact NSX circuit breaker
I ULP termination
J ULP cable
K Breaker ULP cord
L NSX cord
26 DOCA0091EN-00 10/2014
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Component Part Numbers
The below table lists the part numbers for the components of the ULP system for the circuit breaker:

Product Description Part Number

IFM Modbus-SL interface for LV circuit breaker – TRV00210

IFE Ethernet interface for LV circuit breaker Ethernet interface LV434010

Ethernet interface and gateway LV434011

Stacking accessory 10 stacking accessories TRV00217

BCM ULP breaker communication module – 33106

IO input/output interface for LV circuit breaker – LV434063

FDM121 display for LV circuit breaker – TRV00121

Surface-mounting accessory – TRV00128

Maintenance module – TRV00911

NSX cord L = 0.35 m (1.15 ft) LV434200

L = 1.3 m (4.27 ft) LV434201

L = 3 m (9.84 ft) LV434202

Breaker ULP cord L = 0.35 m (1.15 ft) LV434195

L = 1.3 m (4.26 ft) LV434196

L = 3 m (9.84 ft) LV434197

Cord for system voltage greater than 480 Vac L = 1.3 m (4.26 ft), U > 480 Vac
(cord with female socket)

LV434204

ULP cable L = 0.3 m (0.98 ft), 10 cables TRV00803

L = 0.6 m (1.97 ft), 10 cables TRV00806

L = 1 m (3.28 ft), 5 cables TRV00810

L = 2 m (6.56 ft), 5 cables TRV00820

L = 3 m (9.84 ft), 5 cables TRV00830

L = 5 m (16.40 ft), 1 cable TRV00850

RJ45 female/female connector 10 RJ45 female/female connectors TRV00870

ULP line terminator 10 ULP terminators TRV00880

2-wire RS 485 isolated repeater module - TRV00211

Modbus line terminator 2 Modbus cable terminators with 
impedance of 120 Ω + 1 nF

VW3A8306DRC

Modbus cable Belden: 7 mm (0.27 in.) diameter 
shielded cable with 2 twisted pairs

3084A

Belden: 9.6 mm (0.38 in.) diameter 
(recommended) shielded cable with 2 
twisted pairs

7895A

Cable with 2 twisted pairs without 
shielding drain wire 

50965

24 Vdc power supply 24/30 Vdc-24 Vdc-1 A-overvoltage 
category IV

54440

48/60 Vdc-24 Vdc-1 A-overvoltage 
category IV

54441

100/125 Vdc-24 Vdc-1 A-overvoltage 
category IV

54442

110/130 Vac-24 Vdc-1 A-overvoltage 
category IV

54443

200/240 Vac-24 Vdc-1 A-overvoltage 
category IV

54444

380/415 Vac-24 Vdc-1 A-overvoltage 
category IV

54445

100/500 Vac-24 Vdc-3 A-overvoltage 
category II

ABL8RPS24030
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Hardware Description

Description

A Ethernet 1 and Ethernet 2 communication port
B 24 Vdc power supply terminal block 
C Ethernet communication LEDs
D Module status LED
E Network status LED
F Sealable transparent cover
G Reset button
H ULP status LED
I Test button (accessible cover closed)
J Locking pad
K Modbus traffic status LED (IFE gateway only)
L Device name label
M ULP ports

Mounting
The IFE mounts on a DIN rail. The stacking accessory enables the user to connect several IFMs to an IFE 
gateway without additional wiring.

NOTE: The stacking feature is available only for the IFE with the commercial reference LV434011.

24 Vdc Power Supply
The IFE must be always supplied with 24 Vdc. The IFMs stacked to an IFE gateway are supplied by the 
IFE gateway and it is not necessary to supply them separately.

It is recommended to use an UL listed and recognized limited voltage/limited current or a class 2 power 
supply with a 24 Vdc, 3 A maximum.
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Ethernet Communication LEDs
The Ethernet communication dual color LEDs, indicate the status of the Ethernet ports ETH1 and ETH2.

Module Status LED
The module status dual color LED, indicates the IFE status.

Network Status LED
The network status dual color LED, indicates the Ethernet network status.

Modbus Serial Line Traffic LED
The Modbus serial line traffic yellow LED, indicates that the traffic is being transmitted or received over the 
Modbus serial line network through the IFE gateway.

The LED is ON during the transmission and reception of the messages. The LED is OFF otherwise.

NOTE: The LED is OFF on IFE without gateway feature (commercial reference LV434010).

Modbus Address
The IFE accepts the Modbus address of the intelligent modular unit (IMU) to which it is connected.

The Modbus address is 255 and cannot be changed.

LED Indication Status Description

OFF No power or no link

Steady yellow 10 Mbps, link established, and no activity

Blinking yellow 10 Mbps, ongoing activity

Steady green 100 Mbps, link established, and no activity

Blinking green 100 Mbps, ongoing activity

LED Indication Status Description

OFF No power

Steady green IFE operational

Blinking green (250 ms ON, 250 ms OFF) Hidden control web page available

Blinking green (500 ms ON, 500 ms OFF) IFE Firmware corrupted

Blinking red (500 ms ON, 500 ms OFF) IFE in degraded mode

Steady red IFE out of service

Blinking green/red (1 s green, 1 s red) Firmware upgrade in progress

Blinking green/red (250 ms green, 250 ms red) Self test in progress

LED Indication Status Description

OFF No power or no IP address

Steady green Valid IP address

Steady red Duplicated IP address

Blinking green/red (250 ms green, 250 ms red) Self test in progress

Steady amber Error in IP configuration
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Locking Pad
The locking pad on the front panel of the IFE, enables or disables to send the remote control commands 
over the Ethernet network to the IFE, and to the other modules of the connected IMU.

If the arrow points to the open padlock (factory setting), remote control commands are enabled.
If the arrow points to the closed padlock, remote control commands are disabled.
The only remote control command that is enabled even if the arrow points to the closed padlock is the 
set absolute time command.

Test Button
The test button has two functions, according to the duration of the button pressed.

Reset Button
When the reset button is pressed for 1–5 seconds, it forces the IP acquisition mode to the factory default 
setting (DHCP).

ULP LED
The yellow ULP LED describes the mode of the ULP module.

Time Range Function

1–5 s Tests the connection between all the ULP modules for 15 seconds.

10–15 s Activates the hidden configuration mode for 5 minutes.

ULP LED Mode Action

Nominal None

Conflict Remove extra ULP 
module

Degraded Replace ULP module at 
the next maintenance 
operation

Test None

Non-critical 
firmware 
discrepancy

Upgrade firmware at the 
next maintenance 
operation

Non-critical 
hardware 
discrepancy

Replace ULP module at 
the next maintenance 
operation

Configuration 
discrepancy

Install missing features

Critical firmware 
discrepancy

Upgrade firmware

Critical hardware 
discrepancy

Replace ULP module

Stop Replace ULP module

Power OFF Check power supply
30 DOCA0091EN-00 10/2014

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1288 of 3354



Modbus Communication with Compact NSX

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Schematics With Compact NSX Circuit Breakers

General Description
Depending on the configuration of the Compact NSX circuit breaker, connect the IFE Ethernet interface for 
LV circuit breaker to the circuit breaker using one of the following configurations:

connection of the IFE to the Micrologic trip unit
connection of the IFE to the BSCM (Breaker Status and Control Module)
connection of the IFE to the BSCM and to the Micrologic trip unit

ULP Connection

All the connection configurations require the NSX cord. The insulated NSX cord is mandatory for system 
voltages greater than 480 Vac.

See the Compact NSX Circuit Breakers User manual for more information regarding the description and 
mounting of the Compact NSX circuit breaker compliant products (Micrologic trip unit, BSCM, NSX Cord).

When the second ULP RJ45 connector is not used, it must be closed with a ULP terminator.

NOTICE
HAZARD OF EQUIPMENT DAMAGE

The IFE RJ45 ports are for ULP modules only.
Any other use can damage the IFE or the device connected to the IFE.
To check if a ULP module is compatible with the IFE’s RJ45 ports, refer to the ULP System User 
Guide.

Failure to follow these instructions can result in equipment damage.
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Connection of the IFE to the Micrologic Trip Unit
Connect the IFE to the Micrologic trip unit using the NSX cord:

A IFE Ethernet interface for LV circuit breaker
B NSX cord
C Micrologic trip unit
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Connection of the IFE to the BSCM
Connect the IFE to the BSCM using the NSX cord:

A IFE Ethernet interface for LV circuit breaker
B NSX cord
C BSCM Breaker status and control module
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Connection of the IFE to the BSCM and to the Micrologic Trip Unit
Connect the IFE to the BSCM and to the Micrologic trip unit using the NSX cord:

A IFE Ethernet interface for LV circuit breaker
B NSX cord
C BSCM Breaker status and control module
D Micrologic trip unit
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Connection of the IFE to a Circuit Breaker for System Voltage Greater Than 480 Vac
The following figure represents the same connection schematic but with the insulated NSX cord:

A IFE Ethernet interface for LV circuit breaker
B ULP cable
C Insulated ULP module for system voltage greater than 480 Vac
D Insulated ULP cord for system voltage greater than 480 Vac
E Connector for Compact NSX internal connection
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Modbus Protocol with Compact NSX

Chapter 2
Modbus Protocol with Compact NSX

What Is in This Chapter?
This chapter contains the following topics:

Topic Page

Modbus Master-Slave Principle 38

Modbus Functions 41

Modbus Exception Codes 45

Write Protection 46

Password Management 47

Command Interface 48

Command Examples 52

Date Management 54

History Mechanism 55

Modbus Registers Tables 56
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Modbus Master-Slave Principle

Overview
The Modbus RTU protocol exchanges information using a request-reply mechanism between a master 
(client) and a slave (server). The master-slave principle is a model for a communication protocol in which 
one device (the master) controls one or more other devices (the slaves). In a standard Modbus network, 
there is 1 master and up to 31 slaves.

A detailed description of the Modbus protocol is available at www.modbus.org. 

Characteristics of the Master-Slave Principle
The master-slave principle is characterized as follows:

Only 1 master is connected to the network at a time.
Only the master can initiate communication and send requests to the slaves.
The master can address each slave individually using its specific address or all slaves simultaneously 
using address 0.
The slaves can only send replies to the master.
The slaves cannot initiate communication, either to the master or to other slaves.

Master-Slave Communication Modes
The Modbus RTU protocol can exchange information using 2 communication modes:

request-reply mode
broadcast mode

Request-Reply Mode
In request-reply mode, the master addresses a slave using the specific address of the slave. The slave 
processes the request then replies to the master.

1 Request
2 Process
3 Reply
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Broadcast Mode
The master can also address all slaves using address 0. This type of exchange is called broadcasting. The 
slaves do not reply to broadcasting messages.

Response Time
The response time Tr is the time needed by a slave to respond to a request sent by the master:

Values with the Modbus protocol:
Typical value < 10 ms for 90% of the exchanges 
Maximum value is around 700 ms, so it is recommended to implement a 1 second time out after sending 
a Modbus request.

Data Exchange 
The Modbus protocol uses 2 types of data:

bits
16-bit words called registers

Masterpact NT/NW, Compact NS, and Compact NSX circuit breakers support registers only.

Each register has a register number. Each type of data (bit or register) has a 16-bit address.

The messages exchanged with the Modbus protocol contain the address of the data to be processed. 

Registers and Addresses
The address of register number n is n-1. The tables detailed in the following parts of this document provide 
both register numbers (in decimal format) and corresponding addresses (in hexadecimal format). For 
example, the address of register number 12000 is 0x2EDF (11999).
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Frames
All the frames exchanged with the Modbus protocol have a maximum size of 256 bytes and are composed 
of 4 fields:

Field Definition Size Description

1 Slave number 1 byte Destination of the request
0: broadcasting (all slaves concerned) 
1–247: unique destination

2 Function codes 1 byte or 2 bytes Refer to function codes description (see page 41)

3 Data n registers Request or reply data

NOTE: Number of registers n is limited to 52 with 
Micrologic E trip unit.

4 Check 2 bytes CRC16 (to check transmission errors)
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Modbus Functions

General Description
The Modbus protocol offers a number of functions that are used to read or write data over the Modbus 
network. The Modbus protocol also offers diagnostic and network-management functions.

Only the Modbus functions handled by the circuit breaker are described here. 

Read Functions
The following read functions are available: 

NOTE: Number of registers n is limited to 52 with Micrologic E trip unit.

Read Register Example
The following table shows how to read the rms current on phase 1 (I1) in register 1016. The address of 
register 1016 is 1016 - 1 = 1015 = 0x03F7. The Modbus address of the Modbus slave is 47 = 0x2F.

The content of register 1016 (address 0x03F7) is 0x022B = 555. Therefore, the rms current on phase 1 
(I1) is 555 A.

Get Date and Time Example
The following table shows how to get the date and time of a Modbus slave.The Modbus address of the 
Modbus slave is 47 = 0x2F.

Function Code Subfunction Code Name Description

3 (0x03) – Read holding registers Read n output or internal registers

4 (0x04) – Read input registers Read n input registers

20 (0x14) – Read file record Read the defined record in a file

43 (0x2B) 14 (0x0E) Read device 
identification

Read the identification data of the 
slave

43 (0x2B) 15 (0x0F) Get date and time Read the date and time of the slave

43 (0x2B) 16 (0x10) Set date and time Write the date and time of the slave

Master Request Slave Reply

Field Name Example Field Name Example

Modbus slave address 0x2F Modbus slave address 0x2F

Function code 0x03 Function code 0x03

Address of the register to read (MSB) 0x03 Data length in bytes 0x02

Address of the register to read (LSB) 0xF7 Register value (MSB) 0x02

Number of registers (MSB) 0x00 Register value (LSB) 0x2B

Number of registers (LSB) 0x01 CRC (MSB) 0xXX

CRC (MSB) 0xXX CRC (LSB) 0xXX

CRC (LSB) 0xXX –

Master Request Slave Reply

Field Name Example Field Name Example

Modbus slave address 0x2F Modbus slave address 0x2F

Function code 0x2B Function code 0x2B

Subfunction code 0x0F Subfunction code 0x0F

– – Date and time Refer to the TI081 data type.
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Set Date and Time Example
The following table shows how to set date and time of a Modbus slave. The Modbus address of the Modbus 
slave is 47 = 0x2F, the new date is October 2, 2014, and the new time is 2:32:03:500 p.m.

NOTE: Use the broadcast mode (with Modbus slave address = 0) to set the date and time of all Modbus 
slaves.

The normal response is an echo of the request, returned after the date-time has been updated in the 
remote device. If the date-time structure content is not consistent with a true date-time (that is, an invalid 
date-time), the value returned in the Date-Time field is set to 0 by the device.

In case of 24 Vdc power loss, the date and time of the Modbus slaves without battery is not refreshed 
anymore. It is therefore mandatory to set date and time for all Modbus slaves after recovering the 24 Vdc 
power supply.

Furthermore, due to the clock drift of each Modbus slave, it is mandatory to set date and time for all Modbus 
slaves periodically. Recommended period is at least every 15 minutes.

Scattered Holding Register Read Function
The scattered holding register read function is available: 

The maximum value for n is 100 but when using a Micrologic A or E trip unit, it is recommended to have n 
lower or equal to 21.

The scattered holding register read function enables the user to:
avoid reading a large block of contiguous registers when only few registers are needed
avoid multiple use of functions 3 and 4 in order to read non-contiguous registers

Master Request Slave Reply

Field Name Example Field Name Example

Modbus slave address 0x2F Modbus slave address 0x2F

Function code 0x2B Function code 0x2B

Subfunction code 0x10 Subfunction code 0x10

Reserved1 0x00 Reserved1 0x00

Not used 0x00 Not used 0x00

Year = 2014 0x0E Year = 2014 0x0E

Month = October 0x0A Month = October 0x0A

Day Of Month = 2 0x02 Day Of Month = 2 0x02

Hour = 14 0x0E Hour = 14 0x0E

Minutes = 32 0x20 Minutes = 32 0x20

3 sec. 500 ms 0x0DAC 3 sec. 502 ms 0x0DAE

Function Code Subfunction Code Name Description

100 (0x64) 4 (0x04) Read scattered holding register Read n non-contiguous 
registers
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Read Scattered Holding Register Example
The following table shows how to read the addresses of the register 664 (address 0x0297) and register 
666 (address 0x0299) of a Modbus slave. The Modbus address of the Modbus slave is 47 = 0x2F.

Write Functions
The following write functions are available: 

NOTE: Number of registers n is limited to 52 with Micrologic E trip units.

Diagnostic Functions
The following diagnostic functions are available:

Master Request Slave Reply

Field Name Example Field Name Example

Modbus slave address 0x2F Modbus slave address 0x2F

Function code 0x64 Function code 0x64

Data length in bytes 0x06 Data length in bytes 0x06

Subfunction code 0x04 Subfunction code 0x04

Transmission number (1) 0xXX Transmission number (1) 0xXX

Address of first register to read (MSB) 0x02 Value of the first register read (MSB) 0x12

Address of first register to read (LSB) 0x97 Value of the first register read (LSB) 0x0A

Address of second register to read 
(MSB)

0x02 Value of the second register read (MSB) 0x74

Address of second register to read 
(LSB)

0x99 Value of the second register read (LSB) 0x0C

CRC (MSB) 0xXX CRC (MSB) 0xXX

CRC (LSB) 0xXX CRC (LSB) 0xXX

(1) The master gives the transmission number in the request. The slave returns the same number in the reply.

Function Code Subfunction Code Name Description

6 (0x06) – Preset single register Write 1 register

16 (0x10) – Preset multiple registers Write n registers

Function 
Code

Subfunction 
Code

Name Description

8 (0x08) – Diagnostic Manage diagnostic counters

8 (0x08) 10 (0x0A) Clear counters and diagnostic register Reset all diagnostic counters

8 (0x08) 11 (0x0B) Return bus message counter Read the counter of correct bus messages 
managed by the slave

8 (0x08) 12 (0x0C) Return bus communication error counter Read the counter of incorrect bus 
messages managed by the slave

8 (0x08) 13 (0x0D) Return bus exception error counter Read the counter of exception responses 
managed by the slave

8 (0x08) 14 (0x0E) Return slave message counter Read the counter of messages sent to the 
slave

8 (0x08) 15 (0x0F) Return slave no response counter Read the counter of broadcast messages

8 (0x08) 16 (0x10) Return slave negative acknowledge 
counter

Read the counter of messages sent to the 
slave but not answered because of the 
Negative Acknowledge exception code 07

8 (0x08) 17 (0x11) Return slave busy counter Read the counter of messages sent to the 
slave but not answered because of the 
Slave Device Busy exception code 06

8 (0x08) 18 (0x12) Return bus overrun counter Read the counter of incorrect bus 
messages due to overrun errors

11 (0x0B) – Get communication event counter Read Modbus event counter
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Diagnostic Counters
Modbus uses diagnostic counters to enable performance and error management. The counters are 
accessible using the Modbus diagnostic functions (function codes 8 and 11). The Modbus diagnostic 
counters and the Modbus event counter are described in the following table:

Counters Reset
The diagnostic counters are reset to 0 when:

the maximum value 65535 is reached,
they are reset by a Modbus command (function code 8, sub-function code 10),
the power supply is lost, or
the communication parameters are modified.

Counter 
Number

Counter Name Description

1 Bus message counter Counter of correct bus messages managed by the slave

2 Bus communication error counter Counter of incorrect bus messages managed by the slave

3 Slave exception error counter Counter of exception responses managed by the slave and 
incorrect broadcast messages

4 Slave message counter Counter of messages sent to the slave

5 Slave no response counter Counter of broadcast messages

6 Slave negative acknowledge 
counter

Counter of messages sent to the slave but not answered because 
of the Negative Acknowledge exception code 07

7 Slave busy count Counter of messages sent to the slave but not answered because 
of the Slave Device Busy exception code 06 

8 Bus character overrun counter Counter of incorrect bus messages due to overrun errors

9 Comm. event counter Modbus event counter (this counter is read with function code 11)
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Modbus Exception Codes

Exception Responses
Exception responses from either the master (client) or a slave (server) can result from data processing 
errors. One of the following events can occur after a request from the master (client):

If the slave (server) receives the request from the master (client) without a communication error and can 
handle the request correctly, it returns a normal response.
If the slave (server) does not receive the request from the master (client) due to a communication error, 
it does not return a response. The master program eventually processes a timeout condition for the 
request. 
If the slave (server) receives the request from the master (client) but detects a communication error, it 
does not return a response. The master program eventually processes a timeout condition for the 
request.
If the slave (server) receives the request from the master (client) without a communication error, but 
cannot handle it (for example, the request is to read a register that does not exist), the server returns 
an exception response to inform the master of the nature of the error.

Exception Frame
The slave sends an exception frame to the master to report an exception response. An exception frame is 
composed of 4 fields:

Exception Codes
The exception response frame has 2 fields that differentiate it from a normal response frame:

The exception function code of the exception response is equal to the function code of the original 
request plus 128 (0x80).
The exception code depends on the communication error that the slave encounters.

The following table describes the exception codes handled by the circuit breaker:

Field Definition Size Description

1 Slave number 1 byte Destination of the request
0: broadcasting (all slaves concerned) 
1–247: unique destination

2 Exception function code 1 byte Request function code + 128 (0x80)

3 Exception code n bytes See next paragraph

4 Check 2 bytes CRC16 (to check transmission errors)

Exception 
Code

Name Description

01 (0x01) Illegal function The function code received in the request is not an authorized action for the 
slave. The slave may be in the wrong state to process a specific request.

02 (0x02) Illegal data address The data address received by the slave is not an authorized address for the 
slave.

03 (0x03) Illegal data value The value in the request data field is not an authorized value for the slave.

04 (0x04) Slave device failure The slave fails to perform a requested action because of an unrecoverable 
error.

05 (0x05) Acknowledge The slave accepts the request but needs a long time to process it.

06 (0x06) Slave device busy The slave is busy processing another command. The master must send the 
request once the slave is available.

07 (0x07) Negative 
acknowledgment

The slave cannot perform the programming request sent by the master.

08 (0x08) Memory parity error The slave detects a parity error in the memory when attending to read 
extended memory.

10 (0x0A) Gateway path 
unavailable

The gateway is overloaded or not correctly configured.

11 (0x0B) Gateway target device 
failed to respond

The slave is not present on the network.
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Write Protection

General Description

Remote modifications of Modbus registers can either be dangerous to personnel near the circuit breaker 
or can cause equipment damage if the protection settings are altered.Therefore, remote control commands 
are hardware protected (see page 18) and software protected.

Software Protection
To prevent an inadvertent change to the Micrologic trip unit configuration, remote modifications of the 
Modbus registers are protected by both of the following:

a robust data structure and a set of dedicated Modbus registers
a multi-level password scheme

This combination is called the command interface. Failure to conform to these results in an error code and 
the operation is not performed. The hardware protection has always precedence over the software 
protection.

CAUTION
HAZARD OF NUISANCE TRIPPING OR FAILURE TO TRIP
Protection setting adjustments must be done only by trained electrical personnel.

Failure to follow these instructions can result in injury or equipment damage.
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Password Management

General Description
4 passwords are defined, each one corresponding to a level.

A level is assigned to a role:
Levels 1, 2, and 3 are used for general-purpose roles, like an operator role.
Level 4 is the administrator level. The administrator level is required to write the settings to the 
Micrologic trip units using the customer engineering tool (see page 13).

Each command via the command interface is protected by a password. The password level for each 
command is indicated in the description of the command.

Initial Passwords
The password values set in factory are:

Password Modification
Passwords are modified with the customer engineering tool (see page 13).

Passwords are composed of exactly 4 ASCII characters. They are case-sensitive and the allowed 
characters are:

digits from 0 to 9
letters from a to z
letters from A to Z

Password Reset
If the initial passwords have been changed, 3 cases require to reset the passwords to their factory settings 
with the customer engineering tool (see page 13):

A password is forgotten.
A new module is added in the IMU: for example, an FDM121 display for LV circuit breaker.
A faulty module is replaced in the IMU.

Resetting passwords with the customer engineering tool (see page 13) is only available with the 
Schneider service user profile.

Password Level Factory Setting

Level 1 ‘1111’ = 0x31313131

Level 2 ‘2222’ = 0x32323232

Level 3 ‘3333’ = 0x33333333

Level 4 (administrator level) ‘0000’ = 0x30303030
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Command Interface

General Description
Remote control commands are enabled when the locking pad on the IFM or IFE is in the open position. 
Remote modifications of the Modbus registers are performed through the command interface.

Each command has a specific code. For example, command code 904 defines the command to open the 
circuit breaker.

NOTE: In case of a multimaster Modbus application, the last request overrides the previous one.

Executing a Command
Follow these steps to execute a command:

Step Action

1 Load a buffer (word #0–19).

2 Write this buffer with a write request (Modbus function 16) of 20 registers, starting at register 8000.

3 Read the command status register 8021, and wait while its content shows that the command is still in 
progress (0x0003). If the command status does not change after a timeout (1 s), check the Modbus 
connection.

4 Read the command status register 8020:
If content of register 8020 is the command code entered in register 8000 at step 2, go to next step.
If content of register 8020 is different from the command code entered in register 8000 at step 2, 
restart at step 1.

5 Read the error code in the LSB of register 8021:
If LSB ≠ 0, then the command failed. Check the error code to understand the cause (see next 
paragraph). For example, if register 8021 returns 4609 (0x1201), then the error code is 1, which 
means that the password level is not correct (insufficient user rights). 
If LSB = 0, then the command is executed with no errors.
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Command Diagram
The following diagram shows the steps to follow in order to execute a command:
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Command Data Structure
The command data structure is defined as a set of values written in registers 8000 to 8149.

The 3 main areas are:
Input parameters: registers 8000 to 8015
The command-specific parameters are in registers 8006 to 8015.
Command status: register 8021
Returned values: registers 8022 to 8149

Command Status
When the command terminates, the command status register 8021 contains the IMU module address 
(which is different from the Modbus address) and the error code:

The MSB gives the IMU module address that generates the error. When the command is sent to one 
IMU module, it is usually the same as the address found in the destination register. When it is sent to 
all IMU modules, it is the address of the first module returning an error.
The LSB gives the error code.

Address Register Description Comments

0x1F3F 8000 Command code Writing at this register triggers the command using the 
parameters in the following registers.

0x1F40 8001 Parameter length Number of bytes used for the parameters including this one 
(from 10 to 30). This value is provided for each command.

0x1F41 8002 Destination A constant value provided for each command.
Factory setting: 0x0000

0x1F42 8003 Reserved A constant value provided for each command (0 or 1)

0x1F43
0x1F44

8004
8005

Password The password is composed of 4 ASCII bytes.
The password level to use depends on the command. 
This information is provided for each command.

0x1F45–0x1F4E 8006–8015 Additional 
parameters

Additional parameters define how the command is 
performed. Some commands have no additional 
parameters.

0x1F4F 8016 Reserved Must be set to 0 (factory setting).

0x1F50 8017 Reserved Must be set to 8019 (factory setting).

0x1F51 8018 Reserved Must be set to 8020 (factory setting).

0x1F52 8019 Reserved Must be set to 8021 (factory setting).

0x1F53 8020 Last command 
code

When the command has been executed, it holds the last 
command code.

0x1F54 8021 Command status When the command exits the busy state, it holds the 
completion code.

0x1F55 8022 Data buffer size Number of bytes returned.

0x1F56–0x1FD4 8023–8149 Data buffer Returned values. It is empty if the previous register is 0.
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IMU Module Address
The following table lists the addresses of the modules:

NOTE: The Micrologic trip units of Masterpact NT/NW and Compact NS circuit breakers do not have an 
IMU module address.

Error Codes
The error codes listed in the following table are generic. If a module or a command generates specific 
errors, they are described after the corresponding command.

IMU Module Address Module

1 (0x01) Maintenance module

2 (0x02) FDM121 display for LV circuit breaker

3 (0x03) IFM Modbus-SL interface for LV circuit breaker

17 (0x11) BSCM breaker status control module for Compact NSX

18 (0x12) BCM ULP breaker communication module for Masterpact NT/NW and 
Compact NS

20 (0x14) Micrologic trip unit of Compact NSX

32 (0x20) IO input/output interface 1 for LV circuit breaker

33 (0x21) IO input/output interface 2 for LV circuit breaker

34 (0x22) IFE Ethernet interface for LV circuit breaker

Error Code Description

0 (0x00) Successful command

1 (0x01) Insufficient user rights (incorrect password)

2 (0x02) Access violation: IFM locking pad is locked (see page 18)

3 (0x03) Unable to perform a read access

4 (0x04) Unable to perform a write access

5 (0x05) Unable to execute the requested service

6 (0x06) Not enough memory

7 (0x07) Allocated memory is too small

8 (0x08) Resource is not available

9 (0x09) Resource does not exist

10 (0x0A) Resource already exists

11 (0x0B) Resource is out of order

12 (0x0C) Access out of available memory

13 (0x0D) String is too long

14 (0x0E) Buffer is too small

15 (0x0F) Buffer is too large

16 (0x10) Input argument is out of range

17 (0x11) Requested security level is not supported

18 (0x12) Requested component is not supported

19 (0x13) Command is not supported

20 (0x14) Input argument has an unsupported value

21 (0x15) Internal error during command

22 (0x16) Timeout during command

23 (0x17) Checksum error during command
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Command Examples

Open Circuit Breaker
The following table details the steps to perform in the master remote device to send a remote command to 
open the circuit breaker with the BCM ULP. The command itself has no parameters.

Reset Energy Measurements
The following table details the steps to perform to send a command to reset the minimum/maximum energy 
measurements. The command itself has one parameter.

Step Action

1 Load a buffer of 20 registers, word0 to word19.
Load into word0 the value 904, the code corresponding to the open circuit breaker command.
Load into word1 the value 10, the length of the input parameters. The command itself has no 
parameters, 10 is the length of the fixed part.
Load into word2 the value 4609 (0x1201), the destination. This value is a constant for the command. 
It is provided in the command description.
Load into word3 the value 1.
Load into word4 and word5 the 4 ASCII bytes for the level 3 or level 4 password. Assuming this 
password is ‘ABcd’, load 16706 (0x4142) into word #4 and 25444 (0x6364) into word #5.
Load into word6 to word16 the value 0.
Load into word17 the value 8019, a command setup constant.
Load into word18 the value 8020, a command setup constant.
Load into word19 the value 8021, a command setup constant.

2 Write this buffer with a write request (Modbus function 16) of 20 registers, starting at register 8000.

3 Read the command status register 8021, and wait while its content shows that the command is still in 
progress (0x0003). If the command status does not change after a timeout (1 s), check the Modbus 
connection.

4 Read the command status register 8020:
If content of register 8020 is the command code entered in register 8000 at step 2, go to next step.
If content of register 8020 is different from the command code entered in register 8000 at step 2, 
restart at step 1.

5 Read the error code in the LSB of register 8021:
If LSB ≠ 0, then the command failed. Check the error code to understand the cause (see next 
paragraph). For example, if register 8021 returns 4609 (0x1201), then the error code is 1, which 
means that the password level is not correct (insufficient user rights).
If LSB = 0, then the command is executed with no errors.

Step Action

1 Load a buffer of 20 registers, word0 to word19.
Load into word0 the value 46728, the code corresponding to the reset minimum/maximum 
command.
Load into word1 the value 12, the length of the input parameters. The command itself has one 
parameter, add 2 bytes to 10 which is the length of the fixed part.
Load into word2 the value 4609 (0x1201), the destination. This value is a constant for the command. 
It is provided in the command description.
Load into word3 the value 1.
Load into word4 and word5 the 4 ASCII bytes for the level 3 or level 4 password. Assuming this 
password is ‘Pw57’, load 20599 (0x5077) into word #4 and 13623 (0x3537) into word #5.
Load into word6 the value 512 (bit 9 set to one). This value requests that the energy measurement 
minimum/maximum be reset.
Load into word7 to word16 the value 0.
Load into word17 the value 8019, a command setup constant.
Load into word18 the value 8020, a command setup constant.
Load into word19 the value 8021, a command setup constant.

2 Write this buffer with a write request (Modbus function 16) of 20 registers, starting at register 8000.

3 Read the command status register 8021, and wait while its content shows that the command is still in 
progress (0x0003). If the command status does not change after a timeout (1 s), check the Modbus 
connection.

4 Read the command status register 8020:
If content of register 8020 is the command code entered in register 8000 at step 2, go to next step.
If content of register 8020 is different from the command code entered in register 8000 at step 2, 
restart at step 1.
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Read Date and Time
The following table details the steps to perform to send a command to read the date and time 
(see page 206). The command itself has no parameters.The date and time are returned in a buffer.

5 Read the error code in the LSB of register 8021:
If LSB ≠ 0, then the command failed. Check the error code to understand the cause (see next 
paragraph). For example, if register 8021 returns 4609 (0x1201), then the error code is 1, which 
means that the password level is not correct (insufficient user rights). 
If LSB = 0, then the command was executed with no errors.

Step Action

Step Action

1 Load a buffer of 20 registers, word0 to word19.
Load into word0 the value 768, the code corresponding to the read date/time command.
Load into word1 the value 10, the length of the input parameters. The command itself has no 
parameters, the length is the length of the fixed part which is 10.
Load into word2 the value 768 (0x0300), the destination. This value is a constant for the command. 
It is provided in the command description.
Load into word3 the value 0.
Load into word4 and word5 the value 0x0000 (no password required).
Load into word6 to word16 the value 0.
Load into word17 the value 8019, a command setup constant.
Load into word18 the value 8020, a command setup constant.
Load into word19 the value 8021, a command setup constant.

2 Write this buffer with a write request (Modbus function 16) of 20 registers, starting at register 8000.

3 Read the command status register 8021, and wait while its content shows that the command is still in 
progress (0x0003). If the command status does not change after a timeout (1 s), check the Modbus 
connection.

4 Read the command status register 8020:
If content of register 8020 is the command code entered in register 8000 at step 2, go to next step.
If content of register 8020 is different from the command code entered in register 8000 at step 2, 
restart at step 1.

5 Read the error code in the LSB of register 8021:
If LSB ≠ 0, then the command failed. Check the error code to understand the cause (see next 
paragraph). For example, if register 8021 returns 783 (0x030F), then the error code is 15 (0x0F), 
which means that the input argument is out of range (too many parameters). 
If LSB = 0, then the command was executed with no errors.

6 If there were no errors, read the data buffer length in register 8022. Its value must be 8 for this command.

7 In the data buffer:
register 8023 holds the month in the MSB, the day in the LSB.
register 8024 holds the year offset in the MSB (add 2000 to get the year) and the hour in the LSB.
register 8025 holds the minutes in the MSB, the seconds in the LSB.
register 8026 holds the milliseconds.
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Date Management

Introduction
Each module of the IMU uses its date to time-stamp events and history registers. 

The date of the IMU modules is updated in 2 steps:
1. External synchronization: The Modbus master synchronizes the IFM  or IFE communication interface.
2. Internal synchronization: The IFM or IFE communication interface synchronizes all ULP modules 

connected in the IMU.

External Synchronization
The user has 3 ways to externally synchronize the IFM or IFE communication interface:

Manually with the customer engineering tool (see page 13). 
Automatically with the Modbus master using:

either the Modbus set date and time request, function code 43 (0x2B) and subfunction code 
16 (0x10). The Modbus request is broadcasted to several communication interfaces to synchronize 
them or to one specific communication interface,
or the set absolute time command to the IFM or IFE communication interface using the command 
interface.

The communication interface is considered as externally synchronized if the last synchronization has 
occurred within the last 2 hours.

Internal Synchronization
When the IFM or IFE communication interface receives the date and time, it broadcasts the date and time 
to all the ULP modules connected in the IMU. 
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History Mechanism

General Description
The Modbus history registers enable the user to track the occurrence of specific events and their 
corresponding dates. 

4 event histories are available:
Alarm history: the alarm history format corresponds to a series of 10 records. Each record is composed 
of 5 registers describing one alarm. See Alarm History (see page 112).
Trip history: the trip history format corresponds to a series of 17 records. Each record is composed of 7 
registers describing one trip. See Trip History (see page 114).
Maintenance operation history: the maintenance operation history format corresponds to a series of 10 
records. Each record is composed of 5 registers describing one maintenance operation. See 
Maintenance Operation History (see page 116).
BSCM event history: the BSCM event history format corresponds to a series of 10 records. Each record 
is composed of 5 registers describing one BSCM event. See Event History (see page 158).

History Mechanism
Each event is time-stamped using the ULP format (see page 58).

When the history is full, the oldest event record is discarded to make room for the most recent event record, 
which is pushed to the top of the history.

The records are ordered in decreasing occurrence time, the most recent occurrence is in the first record.

The following tables describe the history mechanism for a 10-record history format:

Before event E

After event E

After event E, event E-10 is lost.

History Reading
A read request is necessary to read a history record (see Modbus function read n input words, 
function code = 4, in Read Functions (see page 41)). For example, a read request of 5 registers is 
necessary to read the most recent alarm record of the alarm history format (see Alarm History 
(see page 112)).

Furthermore, to read the last n records of a history format, a read request of (m) x (n) registers is 
necessary, where m is the number of registers that compose the record.

For example, a read request of 7 x 3 = 21 registers is necessary to read the most recent 3 trip records of 
the trip history format (see Trip History (see page 114)):

The first 7 registers describe the first record of the trip history format (most recent trip).
The next 7 registers describe the second record of the trip history format.
The last 7 registers describe the third record of the trip history format.

When not used, history registers return 32768 (0x8000).

Record 1 2 3 4 5 6 7 8 9 10

Event E-1 (most recent event) E-2 E-3 E-4 E-5 E-6 E-7 E-8 E-9 E-10 (oldest event)

Record 1 2 3 4 5 6 7 8 9 10

Event E (most recent event) E-1 E-2 E-3 E-4 E-5 E-6 E-7 E-8 E-9 (oldest event)
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Modbus Registers Tables

General Description 
The following chapters describe the Modbus registers of the Micrologic trip unit and the Modbus registers 
of the modules connected to it. These registers provide information that can be read, like electrical 
measures, protection configuration, and monitoring information. The command interface enables the user 
to modify these registers in a controlled way.

The presentation rules of the Modbus registers are as follows:
The registers are grouped according to the module they relate to:

Micrologic trip unit (see page 96)
BSCM breaker status control module (see page 154)
IO input/output interface for LV circuit breaker (see page 166)
IFM Modbus-SL interface for LV circuit breaker (see page 200)
IFE Ethernet interface for LV circuit breaker (see page 210)

For each module, the registers are grouped in tables of logically related information. The tables are 
presented in increasing address.
For each module, the commands are described separately:

Micrologic trip unit (see page 142)
BSCM breaker status control module (see page 160)
IO input/output interface for LV circuit breaker (see page 191)
IFM Modbus-SL interface for LV circuit breaker (see page 204)
IFE Ethernet interface for LV circuit breaker (see page 215)

To find a register, use the ordered list of the registers with a cross reference to the page where these 
registers are described (see page 221).

Table Format 
Register tables have the following columns:

Address: a 16-bit register address in hexadecimal. The address is data used in the Modbus frame.
Register: a 16-bit register number in decimal (register = address + 1).
RW: register read-write status

R: read-only access
RW: read access and write access using Modbus functions 
RWC: read access and write access using the command interface

X: the scale factor. A scale of 10 means that the register contains the value multiplied by 10. So, the 
real value is the value in the register divided by 10.
Example:
Register 1054 contains the system frequency (see page 100). The unit is Hz and the scale factor is 10.
If the register returns 503, this means that the system frequency is
503/10 = 50.3 Hz.
 
Unit: the unit the information is expressed in.
Type: the encoding data type (see data type description below).
Range: the permitted values for this variable, usually a subset of what the format allows.
A/E: the metering type of the Micrologic trip unit.

type A (Ammeter): current measurements
type E (Energy): current, voltage, power, and energy measurements

Description: provides information about the register and restrictions that apply.

Address Register RW X Unit Type Range A/E Description
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Data Types

Data Type: FLOAT32
Data type FLOAT32 is represented in the single precision IEEE 754 (IEEE standard for floating-point 
arithmetic). A value N is calculated as indicated below:

N = (-1)S x 2E-127 x (1+M)

Example:
0 = 0 00000000 00000000000000000000000

-1.5 = 1 01111111 10000000000000000000000

with:
S = 1
E = 01111111 = 127
M = 10000000000000000000000 = 1x2-1 + 0x2-2 +...+ 0x2-23 = 0.5
N = (-1) x 20 x (1+0.5) = -1.5

Data Type: TI081
TI081 is a data type used to code date and time. This table presents the TI081 data type.

Data Types Description Range

INT16U 16-bit unsigned integer 0 to 65535

INT16 16-bit signed integer -32768 to +32767

INT32U 32-bit unsigned integer 0 to 4 294 967 295

INT32 32-bit signed integer -2 147 483 648 to +2 147 483 647

INT64 64-bit signed integer -9 223 372 036 854 775 808 to 
+9 223 372 036 854 775 807

FLOAT32 32-bit signed integer with a floating point 2-126 (1.0) to 2127 (2 - 2-23)

STRING Text string 1 byte per character

TI081 Date and time in the TI081 format (see page 57) –

ULP Date and time in the ULP format (see page 58) –

Coefficient Stands for Description Number of Bits

S Sign Defines the sign of the value:
0 = positive
1 = negative

1 bit

E Exponent Excess 127 binary integer added.
When 0 < E < 255, the actual exponent is: e = E - 127.

8 bits

M Mantissa Magnitude, normalized binary significant 23 bits

Register Type Bit Range Description

1 INT16U 0–6 0x00–0x7F Year: 
0x00 (00) to 0x7F (127) correspond to years 2000 to 2127
For example, 0x0D (13) corresponds to year 2013.

7–15 – Reserved

2 INT16U 0–4 0x01–0x1F Day

5–7 – Reserved

8–11 0x00–0x0C Month

12–15 – Reserved

3 INT16U 0–5 0x00–0x3B Minutes

6–7 – Reserved

8–12 0x00–0x17 Hours

13–15 – Reserved

4 INT16U 0–15 0x0000–0xEA5F Milliseconds
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Data Type: ULP
ULP is a data type used to code date and time. This table presents the ULP data type. 

ULP Date Counter
The date in ULP format is counted in number of seconds since January 1 2000.

In case of a power loss for an IMU module, the time counter is reset and will restart at January 1 2000.

If an external synchronization occurs after a power loss, the time counter is updated and converts the 
synchronization date to the corresponding number of seconds since January 1 2000.

ULP Date Conversion Principle
To convert the date from number of seconds since January 1 2000 to current date, the following rules 
apply:

1 non-leap year = 365 days
1 leap year = 366 days
Years 2000, 2004, 2008, 2012,...(multiple of 4) are leap years (except year 2100).
1 day = 86,400 seconds
1 hour = 3,600 seconds
1 minute = 60 seconds

The following table describes the steps to follow to convert the date from number of seconds since 
January 1 2000 to current date:

Register Type Bit Range Description

1
2

INT32U – 0x00000000–
0xFFFFFFFF

Number of seconds since January 1 2000

3 INT16U – – Complement in milliseconds

0–9 – Encodes the milliseconds

10–11 – Not used

12 0–1 IFM or IFE communication interface external synchronization 
status
0 = The communication interface has not been externally 
synchronized within the last 2 hours.
1 = The communication interface has been externally 
synchronized within the last 2 hours.

13 0–1 ULP module internal synchronization status
0 = The ULP module has not been internally synchronized.
1 = The ULP module has been internally synchronized.

14 0–1 Synchronization since last power on
0 = No
1 = Yes

15 – Reserved

Step Action

1 Calculate the number of seconds since January 1 2000: S = (content of register 1 x 65536) + (content of 
register 2)

2 Calculate the number of days since January 1 2000: D = integer value of the quotient of S / 86,400
Calculate the remaining number of seconds: s = S - (D x 86,400)

3 Calculate the number of days elapsed for the current year: d = D - (NL x 365) - (L x 366)
with NL = number of non-leap years since year 2000 and L = number of leap years since year 2000

4 Calculate the number of hours: h = integer value of the quotient of s / 3600
Calculate the remaining number of seconds: s’ = s - (h x 3600)

5 Calculate the number of minutes: m = integer value of the quotient of s’ / 60
Calculate the remaining number of seconds: s’’ = s’ - (m x 60)

6 Calculate the number of milliseconds: ms = (content of register 3) AND 0x03FF

7 Result:
The current date is date = d + 1.
For example, if d = 303, the current date corresponds to the 304th day of the year, which corresponds to 
October 31 2007.
The current time is h:m:s’’:ms
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ULP Date Conversion Example
Registers 2900 and 2901 return the date in number of seconds since January 1 2000. Register 2902 
returns the complement in ms with the quality of the date.

Notes
The Type column tells how many registers to read to get the variable. For instance INT16U requires 
reading one register, whereas INT32 requires reading 2 registers.
Some variables must be read as a block of multiple registers, like the energy measurements. Reading 
the block partially results in an error.
Reading from an undocumented register results in a Modbus exception (see page 45).
Numerical values are given in decimal. When it is useful to have the corresponding value in 
hexadecimal, it is shown as a C language type constant: 0xdddd. For example, the decimal value 123 
is represented in hexadecimal as: 0x007B.
For measures that depend on the presence of neutral as identified by register 3314 (see page 129), 
reading the value returns 32768 (0x8000) if not applicable. For each table where it occurs, it is explained 
in a footnote.
INT32U or INT32 variables are stored in big-endian format: the most significant register is transmitted 
first, the least significant second.
Out of order and not applicable values depend on the data type.

Data Type Out of Order and Not Applicable Values

INT16U 65535 (0xFFFF)

INT16 -32768 (0x8000)

INT32U 4294967295 (0xFFFFFFFF)

INT32 0x80000000

INT64U 0xFFFFFFFFFFFFFFFF

INT64 0x8000000000000000

FLOAT32 0xFFC00000
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Data-Set

Chapter 3
Data-Set

What Is in This Chapter?
This chapter contains the following sections:

Section Topic Page

3.1 Standard Data-Set 62

3.2 Legacy Data-Set 79
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Standard Data-Set

Section 3.1
Standard Data-Set

What Is in This Section?
This section contains the following topics:

Topic Page

Standard Data-Set 63

Modbus Registers 64

Standard Data-Set Common Registers 66

Readout Examples 77
62 DOCA0091EN-00 10/2014

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1320 of 3354



Data-Set

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Standard Data-Set 

Description
The standard data-set is a global entity that collects the most useful information of each IMU module in one 
convenient table.

The benefit is that in one location the user can get up-to-date information with 3 read requests. Each 
module moves the data on a regular basis so that the structure is refreshed with current values.

The standard data-set can be used with IFE only.

The standard data-set is defined in the 32000 to 32341 register range.
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Modbus Registers

Table of Standard Data-Set Common Registers
The main information needed for remote supervision of a Compact NSX, Compact NS, or 
Masterpact NT/NW circuit breaker is contained in the table of common registers starting at register 32000.

1 Modbus read request is limited to 125 registers maximum. 2 Modbus read requests are necessary to 
read the entire table.

It contains the following information:
Circuit breaker status
Tripping causes
Real-time values of main measurements: current, voltage, power, energy, total harmonic distortion

The content of this table of registers is detailed in Standard Data-Set Common Registers (see page 66).

Use of these common registers is highly recommended to optimize response times and simplify the use of 
data.

Maintenance Data Registers
Maintenance data for a Compact NSX, Compact NS, or Masterpact NT/NW circuit breaker is not available 
in the table of common registers.

This must be read by specific read requests according to the type of circuit breaker.

See registers 29851 onwards for Compact NSX.

See registers 9094 onwards for Compact NS/Masterpact.

Measurement Update Period
The update period for the common registers of the standard data-set is:

1 second for the following measurements:
Voltage and voltage unbalance
Current and current unbalance
Active, reactive, apparent, and distortion power
Reactive power with harmonics
Power factor and fundamental power factor 
Frequency

5 seconds for the following measurements:
Energy
Minimum and maximum real-time measurement values
Total harmonic distortion (THD)

Table Format 
Register tables have the following columns:

Address: a 16-bit register address in hexadecimal. The address is the data used in the Modbus frame.
Register: a 16-bit register number in decimal (register = address + 1).
RW: register read-write status

R: read-only access
RW: read access and write access using Modbus functions 
RWC: read access and write access using the command interface

X: the scale factor. A scale of 10 means that the register contains the value multiplied by 10. So, the 
real value is the value in the register divided by 10.
Unit: the unit the information is expressed in.
Type: the encoding data type (see data type description below).
Range: the permitted values for this variable, usually a subset of what the format allows.
A/E: Types of Compact NSX Micrologic trip unit for which the register is available.

Type A (Ammeter): current measurements
Type E (Energy): current, voltage, power, and energy measurements

A/E/P/H: Types of Masterpact NT/NW and Compact NS Micrologic trip unit for which the register is 
available.

Address Register RW X Unit Type Range A/E A/E/P/H Description
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Type A (Ammeter): current measurements
Type E (Energy): current, voltage, power, and energy measurements
Type P (Power): current, voltage, power, energy measurements, and advanced protection
Type H (Harmonics): current, voltage, power, energy, energy quality measurements, and advanced 
protection

Description: provides information about the register and restrictions that apply.

Data Types

Data Type: FLOAT32
Data type FLOAT32 is represented in the single precision IEEE 754 (IEEE standard for floating-point 
arithmetic). A value N is calculated as indicated below:

N = (-1)S x 2E-127 x (1+M)

Example:
0 = 0 00000000 00000000000000000000000

-1.5 = 1 01111111 10000000000000000000000

with:
S = 1
E = 01111111 = 127
M = 10000000000000000000000 = 1x2-1 + 0x2-2 +...+ 0x2-23 = 0.5
N = (-1) x 20 x (1+0.5) = -1.5

Data Types Description Range

INT16U 16-bit unsigned integer 0 to 65535

INT64U 64-bit unsigned integer 0 to 18 446 744 073 709 600 000

FLOAT32 32-bit signed integer with a floating point 2-126 (1.0) to 2127 (2 - 2-23)

Coefficient Stands for Description Number of Bits

S Sign Defines the sign of the value:
0 = positive
1 = negative

1 bit

E Exponent Excess 127 binary integer added.
When 0 < E < 255, the actual exponent is: e = E - 127.

8 bits

M Mantissa Magnitude, normalized binary significant 23 bits
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Standard Data-Set Common Registers

Circuit Breaker Status Register

Address Register RW X Unit Type Range A/E A/E/P/H Bit Description

0x7CFF 32000 R 1 – INT16U – A/E A/E/P/H – Validity of each bit of 
the circuit breaker 
status register.
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0x7D00 32001 R – – INT16U – A/E A/E/P/H – Circuit breaker status 
register

A/E A/E/P/H 0 OF status indication 
contact
0 = The circuit 
breaker is open.
1 = The circuit 
breaker is closed.

A/E A/E/P/H 1 SD trip indication 
contact
0 = Circuit breaker is 
not tripped.
1 = Circuit breaker is 
tripped due to 
electrical default, 
shunt trip, or push-to-
trip.
Bit always equal to 0 
for Masterpact and 
Compact NS circuit 
breakers with motor 
mechanism.

A/E A/E/P/H 2 SDE fault trip 
indication contact
0 = Circuit breaker is 
not tripped on 
electrical default.
1 = Circuit breaker is 
tripped due to 
electrical default 
(including ground-
fault test and earth-
leakage test).

– A/E/P/H 3 CH spring loaded 
contact (only with 
Masterpact)
0 = Spring discharged
1 = Spring loaded
Bit always equal to 0 
for Masterpact and 
Compact NS circuit 
breakers with motor 
mechanism.

– – 4 Reserved

– A/E/P/H 5 PF ready to close 
contact (only with 
Masterpact)
0 = Not ready to close
1 = Ready to close
Bit always equal to 0 
for Masterpact and 
Compact NS circuit 
breakers with motor 
mechanism.

– A/E/P/H 6 Distinction between 
Compact NS and 
Masterpact NT/NW
0 = Compact NS
1 = Masterpact NT/N
W

– – 7–14 Reserved

A/E – 15 Data availability
If this bit is at 1, the 
circuit breaker status 
is not available.

Address Register RW X Unit Type Range A/E A/E/P/H Bit Description
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IO Status Registers

Tripping Cause
The tripping cause register provides information about the cause of the trip for the basic protection 
functions. When a tripping cause bit is at 1 in the tripping cause register, it indicates that a trip has occurred 
and has not been reset.

For Micrologic A/E trip units for Compact NSX circuit breakers, the tripping cause bit is reset by pressing 
the key OK (keypad of the Micrologic A/E trip unit) twice (validation and confirmation).
For Micrologic A/E/P/H trip units for Masterpact NT/NW and Compact NS circuit breakers, the tripping 
cause bit is reset as soon as the circuit-breaker is closed again.

Address Register RW X Unit Type Range A/E A/E/P/H Bit Description

0x7D01 32002 R – – INT16U – A/E A/E/P/H – Status IO 1 validity

0x7D02 32003 R – – INT16U – A/E A/E/P/H – Status IO 1

A/E A/E/P/H 0–5 Input 1–6 status

A/E A/E/P/H 6–8 Output 1–3 status

– – 9–14 Reserved

– – 15 If this bit is set, all 
the previous bits are 
not significant.

0x7D03 32004 R – – INT16U – A/E A/E/P/H – Status IO 2 validity

0x7D04 32005 R – – INT16U – A/E A/E/P/H – Status IO 2

A/E A/E/P/H 0–5 Input 1–6 status

A/E A/E/P/H 6–8 Output 1–3 status

– – 9–14 Reserved

– – 15 If this bit is set, all 
the previous bits are 
not significant.

Address Register RW X Unit Type Range A/E A/E/P/H Bit Description

0x7D05 32006 R – – INT16U – A/E A/E/P/H – Validity of each bit of the 
tripping causes for the basic 
protection functions 
register.
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0x7D06 32007 R – – INT16U – A/E A/E/P/H Tripping cause for the basic 
protection functions

A/E A/E/P/H 0 Long-time protection Ir

A/E A/E/P/H 1 Short-time protection Isd

A/E A/E/P/H 2 Instantaneous protection Ii

A/E A/E/P/H 3 Ground-fault protection Ig

A/E A/P/H 4 Earth-leakage protection 
(Vigi module) IΔn

A/E A/E/P/H 5 Integrated instantaneous 
protection

A/E – 6 Internal failure (STOP)

– A/E Other protections

– P/H Internal failure 
(temperature)

– A/E/P/H 7 Internal failure (overvoltage)

– P/H 8 Other protection (see 
register 32008)

A/E – 9 Instantaneous with earth-
leakage protection (Vigi 
module) on the trip unit

E – 10 Unbalance motor protection

E – 11 Jam motor protection

E – 12 Underload motor protection

E – 13 Long-start motor protection

A/E – 14 Reflex tripping protection

A/E A/E/P/H 15 If this bit is at 1, bits 0 to 14 
are not valid.

0x7D07 32008 R – – INT16U – – P/H Validity of each bit of the 
tripping causes for the 
advanced protection 
functions register

0x7D08 32009 R – – INT16U – – P/H – Tripping causes for the 
advanced protection 
functions

– P/H 0 Current unbalance

– P/H 1 Overcurrent on phase 1

– P/H 2 Overcurrent on phase 2

– P/H 3 Overcurrent on phase 3

– P/H 4 Overcurrent on Neutral

– P/H 5 Undervoltage

– P/H 6 Overvoltage

– P/H 7 Voltage unbalance

– P/H 8 Overpower

– P/H 9 Reverse power

– P/H 10 Underfrequency

– P/H 11 Overfrequency

– P/H 12 Phase rotation

– P/H 13 Load shedding based on 
current

– P/H 14 Load shedding based on 
power

– P/H 15 If this bit is at 1, bits 0 to 14 
are not valid.

0x7D09–
0x7D0C

32010–
32013

– – – – – – – Reserved

Address Register RW X Unit Type Range A/E A/E/P/H Bit Description
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Overrun of the Protection Setpoints
The alarm setpoint registers provide information about overrun of the standard and advanced protection 
setpoints. A bit is at 1 once a setpoint overrun has occurred, even if the time delay has not expired.

Address Register R
W

X Unit Type Range A/E A/E/P/H Bit Description

0x7D0D 32014 R – – INT16U – A/E P/H – Validity of overrun of the 
standard protection 
setpoints

0x7D0E 32015 R – – INT16U – A/E P/H – Overrun of the standard 
protection setpoints

A/E P/H 0 Long-time protection pick-
up

– – 1–14 Reserved

A/E P/H 15 If this bit is at 1, bits 0 to 14 
are not valid.

0x7D0F 32016 R – – INT16U – A/E P/H – Validity of overrun of the 
advanced protection 
setpoints

0x7D10 32017 R – – INT16U – A/E P/H – Overrun of the advanced 
protection setpoints

– P/H 0 Current unbalance

– P/H 1 Maximum current on 
phase 1

– P/H 2 Maximum current on 
phase 2

– P/H 3 Maximum current on 
phase 3

– P/H 4 Maximum current on the 
neutral

– P/H 5 Minimum voltage

– P/H 6 Maximum voltage

– P/H 7 Voltage unbalance

– P/H 8 Maximum power

– P/H 9 Reverse power

– P/H 10 Minimum frequency

– P/H 11 Maximum frequency

– P/H 12 Phase rotation

– P/H 13 Load shedding based on the 
current

– P/H 14 Load shedding based on the 
power

– P/H 15 If this bit is at 1, bits 0 to 14 
are not valid.

0x7D11 32018 R – – INT16U – A/E P/H – Validity of advanced 
protection settings extended 
validity

0x7D12 32019 R – – INT16U – A/E P/H – Advanced protection 
settings extended

A/E P/H 0 Ground-fault alarm

A/E P/H 1 Earth-leakage alarm (Vigi 
module)

– – 2–14 Reserved

A/E P/H 15 If this bit is at 1, bits 0 to 14 
are not valid.
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Alarms
The alarm register provides information about the pre-alarms and the user-defined alarms. A bit is set to 1 
once an alarm is active.

Current

Address Register RW X Unit Type Range A/E A/E/P/H Bit Description

0x7D13 32020 R – – INT16U – A/E – Pre-alarm extended register 
validity

0x7D14 32021 R – – INT16U – A/E – – Pre-alarm extended register

A/E – 0 Long-time protection time 
pre-alarm (PAL Ir)

A/E – 1 Earth-leakage protection 
pre-alarm (Vigi module) 
(PAL IΔn)

A/E – 2 Ground-fault protection pre-
alarm (PAL Ig)

– – 3–14 Reserved

A/E – 15 If this bit is at 1, bits 0 to 14 
are not valid.

0x7D15 32022 R – – INT16U – A/E – – Validity of register of user-
defined alarms

0x7D16 32023 R – – INT16U – A/E – – Register of user-defined 
alarms 

A/E – 0 User-defined alarm 201

A/E – 1 User-defined alarm 202

A/E – 2 User-defined alarm 203

A/E – 3 User-defined alarm 204

A/E – 4 User-defined alarm 205

A/E – 5 User-defined alarm 206

A/E – 6 User-defined alarm 207

A/E – 7 User-defined alarm 208

A/E – 8 User-defined alarm 209

A/E – 9 User-defined alarm 210

– – 10–14 Reserved

A/E – 15 If this bit is at 1, bits 0 to 14 
are not valid.

0x7D17–
0x7D1A

32024–
32027

– – – – – – – Reserved

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x7D1B–
0x7D1C

32028–
32029

R 1 A FLOAT32 0.0–
32767.0

A/E A/E/P/H RMS current on phase 1: I1

0x7D1D–
0x7D1E

32030–
32031

R 1 A FLOAT32 0.0–
32767.0

A/E A/E/P/H RMS current on phase 2: I2

0x7D1F–
0x7D20

32032–
32033

R 1 A FLOAT32 0.0–
32767.0

A/E A/E/P/H RMS current on phase 3: I3

0x7D21–
0x7D22

32034–
32035

R 1 A FLOAT32 0.0–
32767.0

A/E A/E/P/H RMS current on the neutral: 
IN (1)

0x7D23–
0x7D24

32036–
32037

R 1 A FLOAT32 0.0–
32767.0

A/E A/E/P/H Maximum RMS current

0x7D25–
0x7D26

32038–
32039

R 1 A FLOAT32 0.0–
32767.0

A/E A/E/P/H Ground-fault current Ig

0x7D27–
0x7D28

32040–
32041

R 1 A FLOAT32 0.0–
32767.0

A/E A/P/H Earth-leakage current IΔn

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
current transformer (ENCT).
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Maximum Current Values

Voltage

Frequency
When the Micrologic trip unit cannot calculate the frequency, it returns Not applicable = 0xFFC00000.

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x7D29–
0x7D2A

32042–
32043

R 1 A FLOAT32 0.0–
32767.0

A/E A/E/P/H Maximum RMS current on 
phase 1: I1

0x7D2B–
0x7D2C

32044–
32045

R 1 A FLOAT32 0.0–
32767.0

A/E A/E/P/H Maximum RMS current on 
phase 2: I2

0x7D2D–
0x7D2E

32046–
32047

R 1 A FLOAT32 0.0–
32767.0

A/E A/E/P/H Maximum RMS current on 
phase 3: I3

0x7D2F–
0x7D30

32048–
32049

R 1 A FLOAT32 0.0–
32767.0

A/E A/E/P/H Maximum RMS current on the 
neutral: IN (1)

0x7D31–
0x7D32

32050–
32051

R 1 A FLOAT32 0.0–
32767.0

A/E A/E/P/H Maximum RMS current out of 
the 4 previous registers

0x7D33–
0x7D34

32052–
32053

R 1 A FLOAT32 0.0–
32767.0

A/E A/E/P/H Maximum ground-fault current 
Ig

0x7D35–
0x7D36

32054–
32055

R 1 A FLOAT32 0.0–
32767.0

A/E A/P/H Maximum earth-leakage 
current

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
current transformer (ENCT).

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x7D37–
0x7D38

32056–
32057

R 1 V FLOAT32 0.0–
1200.0

E E/P/H RMS phase-to-phase voltage 
V12

0x7D39–
0x7D3A

32058–
32059

R 1 V FLOAT32 0.0–
1200.0

E E/P/H RMS phase-to-phase voltage 
V23

0x7D3B–
0x7D3C

32060–
32061

R 1 V FLOAT32 0.0–
1200.0

E E/P/H RMS phase-to-phase voltage 
V31

0x7D3D–
0x7D3E

32062–
32063

R 1 V FLOAT32 0.0–
1200.0

E E/P/H RMS phase-to-neutral voltage 
V1N (1)

0x7D3F–
0x7D40

32064–
32065

R 1 V FLOAT32 0.0–
1200.0

E E/P/H RMS phase-to-neutral voltage 
V2N (1)

0x7D41–
0x7D42

32066–
32067

R 1 V FLOAT32 0.0–
1200.0

E E/P/H RMS phase-to-neutral voltage 
V3N (1)

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
voltage transformer (ENVT).

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x7D43–
0x7D44

32068–
32069

R 1 Hz FLOAT32 40.0–60.0 E P/H System frequency: F

0x7D45–
0x7D46

32070–
32071

R 1 Hz FLOAT32 40.0–60.0 E P/H Maximum of system 
frequency
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Power

Energy
Energy is stored in big-endian format: the most significant register is transmitted first.

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x7D47–
0x7D48

32072–
32073

R 1 W FLOAT32 -32767000.0–
+32767000.0

E P/H Active power on phase 1: 
P1 (1) (2)

0x7D49–
0x7D4A

32074–
32075

R 1 W FLOAT32 -32767000.0–
+32767000.0

E P/H Active power on phase 2: 
P2 (1) (2)

0x7D4B–
0x7D4C

32076–
32077

R 1 W FLOAT32 -32767000.0–
+32767000.0

E P/H Active power on phase 3: 
P3 (1) (2)

0x7D4D–
0x7D4E

32078–
32079

R 1 W FLOAT32 -32767000.0–
+32767000.0

E P/H Total active power: Ptot (2)

0x7D4F–
0x7D50

32080–
32081

R 1 VAR FLOAT32 -32767000.0–
+32767000.0

E P/H Reactive power on 
phase 1: Q1 (1) (2)

0x7D51–
0x7D52

32082–
32083

R 1 VAR FLOAT32 -32767000.0–
+32767000.0

E P/H Reactive power on 
phase 2: Q2 (1) (2)

0x7D53–
0x7D54

32084–
32085

R 1 VAR FLOAT32 -32767000.0–
+32767000.0

E P/H Reactive power on 
phase 3: Q3(1) (2)

0x7D55–
0x7D56

32086–
32087

R 1 VAR FLOAT32 -32767000.0–
+32767000.0

E P/H Total reactive power: Qtot 
(2)

0x7D57–
0x7D58

32088–
32089

R 1 VA FLOAT32 0.0–
+32767000.0

E P/H Apparent power on 
phase 1: S1 (1)

0x7D59–
0x7D5A

32090–
32091

R 1 VA FLOAT32 0.0–
+32767000.0

E P/H Apparent power on 
phase 2: S2 (1)

0x7D5B–
0x7D5C

32092–
32093

R 1 VA FLOAT32 0.0–
+32767000.0

E P/H Apparent power on 
phase 3: S3 (1)

0x7D5D–
0x7D5E

32094–
32095

R 1 VA FLOAT32 0.0–
+32767000.0

E P/H Total apparent power: Stot

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
current transformer (ENCT).
(2) The sign for the active and reactive power depends on the configuration of register 3316.

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x7D5F–
0x7D62

32096–
32099

R 1 Wh INT64U -1 999 999 999 000–
+1 999 999 999 000

E E/P/H Active energy: Ep (1)

0x7D63–
0x7D66

32100–
32103

R 1 VARh INT64U -1 999 999 999 000–
+1 999 999 999 000

E E/P/H Reactive energy: Eq (1)

0x7D67–
0x7D6A

32104–
32107

R 1 Wh INT64U 0–
+1 999 999 999 000

E P/H Active energy counted 
positively: EpIn

0x7D6B–
0x7D6E

32108–
32111

R 1 Wh INT64U 0–
+1 999 999 999 000

E P/H Active energy counted 
negatively: EpOut

0x7D6F–
0x7D72

32112–
32115

R 1 VARh INT64U 0–
+1 999 999 999 000

E P/H Reactive energy 
counted positively: 
EqIn

0x7D73–
0x7D76

32116–
32119

R 1 VARh INT64U 0–
+1 999 999 999 000

E P/H Reactive energy 
counted negatively: 
EqOut

0x7D77–
0x7D7A

32120–
32123

R 1 VAh INT64U 0–
+1 999 999 999 000

E – Apparent Energy: Es

0x7D7B–
0x7D7E

32124–
32127

R 1 Wh INT64U 0–
+1 999 999 999 000

E – Apparent energy 
counted positively 
(non-resettable): EsIn

0x7D7F–
0x7D82

32128–
32131

R 1 Wh INT64U 0–
+1 999 999 999 000

E – Apparent energy 
counted negatively 
(non-resettable): EsOut

0x7D83–
0x7D9A

32132–
32155

– – – – – – – Reserved

(1) This value is always positive with Masterpact Micrologic E trip unit.
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Current Demand Values

Power Demand Values
When the window is a fixed type, this value is updated at the end of the window. For the sliding type, the 
value is updated every 15 seconds.

Maximum Voltage Values
Register = 0 if the voltage < 25 V.

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x7D9B–
0x7D9C

32156–
32157

R 1 A FLOAT32 0.0–
32767.0

E E/P/H Current demand value on 
phase 1: I1 Dmd

0x7D9D–
0x7D9E

32158–
32159

R 1 A FLOAT32 0.0–
32767.0

E E/P/H Current demand value on 
phase 2: I2 Dmd

0x7D9F–
0x7DA0

32160–
32161

R 1 A FLOAT32 0.0–
32767.0

E E/P/H Current demand value on 
phase 3: I3 Dmd

0x7DA1–
0x7DA2

32162–
32163

R 1 A FLOAT32 0.0–
32767.0

E E/P/H Current demand value on the 
neutral: IN Dmd (1)

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
current transformer (ENCT).

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x7DA3–
0x7DA4

32164–
32165

R 1 W FLOAT32 0.0–
32767000.0

E E/P/H Total active power 
demand: P Dmd

0x7DA5–
0x7DA6

32166–
32167

R 1 VAR FLOAT32 0.0–
32767000.0

E P/H Total reactive power 
demand: Q Dmd

0x7DA7–
0x7DA8

32168–
32169

R 1 VA FLOAT32 0.0–
32767000.0

E P/H Total apparent power 
demand: S Dmd

0x7DA9–
0x7DC0

32170–
32193

– – – – – – – Reserved

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x7DC1–
0x7DC2

32194–
32195

R 1 V FLOAT32 0.0–
1200.0

E E/P/H Maximum RMS phase-to-
phase voltage V12

0x7DC3–
0x7DC4

32196–
32197

R 1 V FLOAT32 0.0–
1200.0

E E/P/H Maximum RMS phase-to-
phase voltage V23

0x7DC5–
0x7DC6

32198–
32199

R 1 V FLOAT32 0.0–
1200.0

E E/P/H Maximum RMS phase-to-
phase voltage V31

0x7DC7–
0x7DC8

32200–
32201

R 1 V FLOAT32 0.0–
1200.0

E E/P/H Maximum RMS phase-to-
neutral voltage V1N (1)

0x7DC9–
0X7DCA

32202–
32203

R 1 V FLOAT32 0.0–
1200.0

E E/P/H Maximum RMS phase-to-
neutral voltage V2N (1)

0x7DCB–
0x7DCC

32204–
32205

R 1 V FLOAT32 0.0–
1200.0

E E/P/H Maximum RMS phase-to-
neutral voltage V3N (1)

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
voltage transformer (ENVT).
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Power Factor
The sign for the fundamental power factor (cosϕ) depends on the Micrologic trip unit configuration.

Total Harmonic Distortion (THD)

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x7DCD–
0x7DCE

32206–
32207

R 1 – FLOAT32 -1.0–
+1.0

E E/P/H Power factor on phase 1: PF1 
(1)

0x7DCF–
0x7DD0

32208–
32209

R 1 – FLOAT32 -1.0–
+1.0

E E/P/H Power factor on phase 2: PF2 
(1)

0x7DD1–
0x7DD2

32210–
32211

R 1 – FLOAT32 -1.0–
+1.0

E E/P/H Power factor on phase 3: PF3 
(1)

0x7DD3–
0x7DD4

32212–
32213

R 1 – FLOAT32 -1.0–
+1.0

E E/P/H Total power factor: PF

0x7DD5–
0x7DD6

32214–
32215

R 1 – FLOAT32 -1.0–
+1.0

E H Fundamental power factor on 
phase 1: cosϕ1 (1)

0x7DD7–
0x7DD8

32216–
32217

R 1 – FLOAT32 -1.0–
+1.0

E H Fundamental power factor on 
phase 2: cosϕ2 (1)

0x7DD9–
0x7DDA

32218–
32219

R 1 – FLOAT32 -1.0–
+1.0

E H Fundamental power factor on 
phase 3: cosϕ3 (1)

0x7DDB–
0x7DDC

32220–
32221

R 1 – FLOAT32 -1.0–
+1.0

E H Total fundamental power 
factor: cosϕ

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
voltage transformer (ENVT).

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x7DDD–
0x7DDE

32222–
32223

R 1 – FLOAT32 0.0–
500.0

E H Total harmonic distortion of 
V12 compared to the 
fundamental

0x7DDF–
0x7DE0

32224–
32225

R 1 – FLOAT32 0.0–
500.0

E H Total harmonic distortion of 
V23 compared to the 
fundamental

0x7DE1–
0x7DE2

32226–
32227

R 1 – FLOAT32 0.0–
500.0

E H Total harmonic distortion of 
V31 compared to the 
fundamental

0x7DE3–
0x7DE4

32228–
32229

R 1 – FLOAT32 0.0–
500.0

E H Total harmonic distortion of 
V1N compared to the 
fundamental (1)

0x7DE5–
0x7DE6

32230–
32231

R 1 – FLOAT32 0.0–
500.0

E H Total harmonic distortion of 
V2N compared to the 
fundamental (1)

0x7DE7–
0x7DE8

32232–
32233

R 1 – FLOAT32 0.0–
500.0

E H Total harmonic distortion of 
V3N compared to the 
fundamental (1)

0x7DE9– 
0x7DEA

32234–
32235

R 1 – FLOAT32 0.0–
500.0

E H Total harmonic distortion of I1 
compared to the fundamental 

0x7DEB–
0x7DEC

32236–
32237

R 1 – FLOAT32 0.0–
500.0

E H Total harmonic distortion of I2 
compared to the fundamental 

0x7DED–
0x7DEE

32238–
32239

R 1 – FLOAT32 0.0–
500.0

E H Total harmonic distortion of I3 
compared to the fundamental 

0x7DEF– 
0x7DF0

32240–
32241

R 1 – FLOAT32 0.0–
500.0

E H Total harmonic distortion of 
total current compared to the 
fundamental

0x7DF1– 
0x7E52

32242–
32339

– – – – – – – Reserved

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
voltage transformer (ENVT).
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Miscellaneous

Address Register RW X Unit Type Range A/E A/E/P/H Bit Description

0x7E53 32340 R – – INT16U – A/E A/E/P/H – Validity of each bit of the 
inhibit close order status 
register

0x7E54 32341 R – – INT16U – A/E A/E/P/H – Inhibit close order status

0 Inhibit close order 
activated by IO

1 Inhibit close order 
activated by remote 
controller

2–15 Reserved
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Readout Examples

Readout Example of a Modbus Register
The table below shows how to read the RMS current on phase 1 (I1) in registers 32028 and 32029 (coded 
in FLOAT32).

The address of register 32028 equals 32028 - 1 = 32027 = 0x7D1B. 
The Modbus address of the Modbus slave is 255 = 0xFF.

The converted value of the FLOAT32 registers 32028 and 32029 is 555.

The RMS current on phase 1 (I1) is thus 555 A.

Readout Example of the Table of Standard Data-Set Common Registers
Since there are more than 125 registers in the standard data-set, at least 3 Modbus read requests are 
needed to read the entire table.

Request to read registers 32000 to 32123:
The address of register 32000 is 0x7CFF.
The length is 124 registers = 0x7C.
The number of bytes is 124 x 2 = 248 bytes = 0xF8.
The Modbus address of the slave is 255 = 0xFF.

Request to read registers 32124 to 32241:
The address of register 32124 is 0x7D7B.
The length is 118 registers = 0x76.
The number of bytes is 118 x 2 = 236 bytes = 0xEC.
The Modbus address of the slave is 255 = 0xFF.

Request to read registers 32340 to 32341:
The address of register 32340 is 0x7E53.
The length is 2 registers = 0x02.
The number of bytes is 2 x 2 = 4 bytes = 0x04.
The Modbus address of the slave is 255 = 0xFF.

Request from the Master Response from the Slave

Field Name Example Field Name Example

Modbus slave address 0xFF Modbus slave address 0xFF

Function code 0x03 Function code 0x03

Address of first register to be read 
(MSB)

0x7D Data length in bytes 0x04

Address of first register to be read 
(LSB)

0x1B Value read at address 0x7D1B (register 
32028)

0x440A

Number of registers (MSB) 0x00 Value read at address 0x7D1C (register 
32029)

0xC000

Number of registers (LSB) 0x02 CRC (MSB) 0xXX

CRC (MSB) 0xXX CRC (LSB) 0xXX

CRC (LSB) 0xXX – –

Request from the Master Response from the Slave

Field Name Example Field Name Example

Modbus slave address 0xFF Modbus slave address 0xFF

Function code 0x03 Function code 0x03

Address of the first register to be read 
(MSB)

0x7C Data length in bytes 0x8F

Address of the first register to be read 
(LSB)

0xFF Value of register 32000 (MSB) 0xXX

Number of registers (MSB) 0x00 Value of register 32000 (LSB) 0xXX

Number of registers (LSB) 0x7C Value of register 32001 (MSB) 0xXX

CRC (MSB) 0xXX Value of register 32001 (LSB) 0xXX

CRC (LSB) 0xXX – 0xXX

– – – 0xXX
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– – Value of register 32123 (MSB) 0xXX

– – Value of register 32123 (LSB) 0xXX

– – CRC (MSB) 0xXX

– – CRC (LSB) 0xXX

Request from the Master Response from the Slave

Field Name Example Field Name Example
78 DOCA0091EN-00 10/2014

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1336 of 3354



Data-Set

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Legacy Data-Set

Section 3.2
Legacy Data-Set

What Is in This Section?
This section contains the following topics:

Topic Page

Legacy Data-Set 80

Modbus Registers 81

Legacy Data-Set Common Registers 83

Readout Examples 94
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Legacy Data-Set

Description
The legacy data-set is a global entity that collects the most useful information of each IMU module in one 
convenient table.

The benefit is that in one location the user can get up-to-date information with 2 read requests. Each 
module moves the data on a regular basis so that the structure is refreshed with current values.

The legacy data-set can be used with IFM and IFE.

The legacy data-set is defined in the 12000 to12165 register range.

NOTE: The legacy data-set is compatible with previous versions of the Micrologic trip unit. For this reason, 
data read directly in the Modbus registers is organized in a different way than in the legacy data-set.
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Modbus Registers

Table of Legacy Data-Set Common Registers
The main information needed for remote supervision of a Compact NSX, Compact NS, or 
Masterpact NT/NW circuit breaker is contained in the table of common registers starting at register 12000. 

This compact table of 113 registers can be read with a single Modbus request.

It contains the following information:
Circuit breaker status
Tripping causes
Real-time values of main measurements: current, voltage, power, energy, total harmonic distortion

The content of this table of registers is detailed in Legacy Data-Set Common Registers (see page 83).

Use of these common registers is highly recommended to optimize response times and simplify the use of 
data.

Maintenance Data Registers
Maintenance data for a Compact NSX, Compact NS, or Masterpact NT/NW circuit breaker is not available 
in the table of common registers.

This must be read by specific read requests according to the type of circuit breaker.

See registers 29851 onwards for Compact NSX.

See registers 9094 onwards for Compact NS/Masterpact.

Measurement Update Period
The update period for the common registers of the legacy data-set is:

1 second for the following measurements:
Voltage and voltage unbalance
Current and current unbalance
Active, reactive, apparent, and distortion power
Reactive power with harmonics
Power factor and fundamental power factor 
Frequency

5 seconds for the following measurements:
Energy
Minimum and maximum real-time measurement values
Total harmonic distortion (THD)
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Table Format 
Register tables have the following columns:

Address: a 16-bit register address in hexadecimal. The address is the data used in the Modbus frame.
Register: a 16-bit register number in decimal (register = address + 1).
RW: register read-write status

R: read-only access
RW: read access and write access using Modbus functions 
RWC: read access and write access using the command interface

X: the scale factor. A scale of 10 means that the register contains the value multiplied by 10. So, the 
real value is the value in the register divided by 10.
Unit: the unit the information is expressed in.
Type: the encoding data type (see data type description below).
Range: the permitted values for this variable, usually a subset of what the format allows.
A/E: Types of Compact NSX Micrologic trip unit for which the register is available.

Type A (Ammeter): current measurements
Type E (Energy): current, voltage, power, and energy measurements

A/E/P/H: Types of Masterpact NT/NW and Compact NS Micrologic trip unit for which the register is 
available.

Type A (Ammeter): current measurements
Type E (Energy): current, voltage, power, and energy measurements
Type P (Power): current, voltage, power, energy measurements, and advanced protection
Type H (Harmonics): current, voltage, power, energy, energy quality measurements, and advanced 
protection

Description: provides information about the register and restrictions that apply.

Data Types

Address Register RW X Unit Type Range A/E A/E/P/H Description

Data Types Description Range

INT16U 16-bit unsigned integer 0 to 65535

INT16 16-bit signed integer -32768 to +32767

INT32U 32-bit unsigned integer 0 to 4 294 967 295

INT32 32-bit signed integer -2 147 483 648 to +2 147 483 647
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Legacy Data-Set Common Registers

Circuit Breaker Status Register

Address Register RW X Unit Type Range A/E A/E/P/H Bit Description

0x2EDF 12000 R 1 – INT16U – A/E A/E/P/H – Indicates the validity of 
each bit in the circuit 
breaker status register 
(12001).

0x2EE0 12001 R – – INT16U – A/E A/E/P/H – Circuit breaker status 
register

A/E A/E/P/H 0 OF status indication 
contact
0 = The circuit breaker is 
open.
1 = The circuit breaker is 
closed.

A/E A/E/P/H 1 SD trip indication contact
0 = Circuit breaker is not 
tripped.
1 = Circuit breaker is 
tripped due to electrical 
default or shunt trip or 
push-to-trip.
Bit always equal to 0 for 
Masterpact and 
Compact NS circuit 
breakers with motor 
mechanism.

A/E A/E/P/H 2 SDE fault trip indication 
contact
0 = Circuit breaker is not 
tripped on electrical 
default.
1 = Circuit breaker is 
tripped due to electrical 
default (including 
ground-fault test and 
earth-leakage test).

– A/E/P/H 3 CH spring loaded 
contact (only with 
Masterpact)
0 = Spring discharged
1 = Spring loaded
Bit always equal to 0 for 
Compact NS circuit 
breaker.

– – 4 Reserved

– A/E/P/H 5 PF ready to close 
contact (only with 
Masterpact)
0 = Not ready to close
1 = Ready to close
Bit always equal to 0 for 
Compact NS circuit 
breaker.

– A/E/P/H 6 Distinction between 
Compact NS and 
Masterpact NT/NW
0 = Compact NS
1 = Masterpact NT/NW

– – 7–14 Reserved

A/E – 15 Data availability
If this bit is at 1, the 
circuit breaker status is 
not available.
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IO Status Registers

Tripping Cause
The tripping cause register provides information about the cause of the trip for the basic protection 
functions. When a tripping cause bit is at 1 in the tripping cause register, it indicates that a trip has occurred 
and has not been reset.

For Micrologic  A/E trip units for Compact NSX circuit breakers, the tripping cause bit is reset by 
pressing the OK key (keypad of the Micrologic A/E trip unit) twice (validation and confirmation).
For Micrologic A/E/P/H trip units for Masterpact NT/NW and Compact NS circuit breakers, the tripping 
cause bit is reset as soon as the circuit-breaker is closed again.

Address Register RW X Unit Type Range A/E A/E/P/H Bit Description

0x2EE1 12002 R – – INT16U – A/E A/E/P/H – Status IO 1

A/E A/E/P/H 0–5 Input 1–6 status

A/E A/E/P/H 6–8 Output 1–3 status

A/E A/E/P/H 9–14 Reserved

A/E A/E/P/H 15 If this bit is set, all the 
previous bits are not 
significant.

0x2EE2 12003 R – – INT16U – A/E A/E/P/H – Status IO 2

A/E A/E/P/H 0–5 Input 1–6 status

A/E A/E/P/H 6–8 Output 1–3 status

A/E A/E/P/H 9–14 Reserved

A/E A/E/P/H 15 If this bit is set, all the 
previous bits are not 
significant.
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Address Register RW X Unit Type Range A/E A/E/P/H Bit Description

0x2EE3 12004 R – – INT16U – A/E A/E/P/H – Tripping cause for the 
basic protection 
functions

A/E A/E/P/H 0 Long-time protection Ir

A/E A/E/P/H 1 Short-time protection Isd

A/E A/E/P/H 2 Instantaneous 
protection Ii

A/E A/E/P/H 3 Ground-fault protection 
Ig

A/E A/P/H 4 Earth-leakage 
protection (Vigi module) 
IΔn

A/E A/E/P/H 5 Integrated 
instantaneous 
protection

A/E – 6 Internal failure (STOP)

– A/E Other protections

– P/H Internal failure 
(temperature)

– A/E/P/H 7 Internal failure 
(overvoltage)

– P/H 8 Other protection (see 
register 12005)

A/E – 9 Instantaneous with 
earth-leakage protection 
(Vigi module) on the trip 
unit

E – 10 Unbalance motor 
protection

E – 11 Jam motor protection

E – 12 Underload motor 
protection

E – 13 Long-start motor 
protection

A/E – 14 Reflex tripping 
protection

A/E A/E/P/H 15 If this bit is at 1, bits 0 to 
14 are not valid.
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0x2EE4 12005 R – – INT16U – – P/H – Tripping causes for the 
advanced protection 
functions

– P/H 0 Current unbalance

– P/H 1 Overcurrent on phase 1

– P/H 2 Overcurrent on phase 2

– P/H 3 Overcurrent on phase 3

– P/H 4 Overcurrent on Neutral

– P/H 5 Undervoltage

– P/H 6 Overvoltage

– P/H 7 Voltage unbalance

– P/H 8 Overpower

– P/H 9 Reverse power

– P/H 10 Underfrequency

– P/H 11 Overfrequency

– P/H 12 Phase rotation

– P/H 13 Load shedding based on 
current

– P/H 14 Load shedding based on 
power

– P/H 15 If this bit is at 1, bits 0 to 
14 are not valid.

0x2EE5– 
0x2EE6

12006– 
12007

– – – – – – – – Reserved

Address Register RW X Unit Type Range A/E A/E/P/H Bit Description
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Overrun of the Protection Setpoints
The alarm setpoint registers provide information about overrun of the standard and advanced protection 
setpoints. A bit is at 1 once a setpoint overrun has occurred, even if the time delay has not expired.

Address Register RW X Unit Type Range A/E A/E/P/H Bit Description

0x2EE7 12008 R – – INT16U – A/E P/H – Overrun of the 
standard protection 
setpoints

A/E P/H 0 Long-time protection 
pick-up

– – 1–14 Reserved

A/E P/H 15 If this bit is at 1, bits 0 
to 14 are not valid.

0x2EE8 12009 R – – INT16U – – P/H – Overrun of the 
advanced protection 
setpoints

– P/H 0 Current unbalance

– P/H 1 Maximum current on 
phase 1

– P/H 2 Maximum current on 
phase 2

– P/H 3 Maximum current on 
phase 3

– P/H 4 Maximum current on 
the neutral

– P/H 5 Minimum voltage

– P/H 6 Maximum voltage

– P/H 7 Voltage unbalance

– P/H 8 Maximum power

– P/H 9 Reverse power

– P/H 10 Minimum frequency

– P/H 11 Maximum frequency

– P/H 12 Phase rotation

– P/H 13 Load shedding based 
on the current

– P/H 14 Load shedding based 
on the power

– P/H 15 If this bit is at 1, bits 0 
to 14 are not valid.

0x2EE9 12010 R – – INT16U – – E/P/H – Continuation of the 
previous register

– E/P/H 0 Ground-fault alarm

– E/P/H 1 Earth-leakage alarm 
(Vigi module)

– – 2–14 Reserved

– E/P/H 15 If this bit is at 1, bits 0 
to 14 are not valid.
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Alarms
The alarm register provides information about the pre-alarms and the user-defined alarms. A bit is set to 1 
once an alarm is active.

Address Register RW X Unit Type Range A/E A/E/P/H Bit Description

0x2EEA 12011 R – – INT16U – A/E – – Pre-alarm register

A/E – 0 Long-time protection 
time pre-alarm (PAL 
Ir)

A/E – 1 Earth-leakage 
protection pre-alarm 
(Vigi module) 
(PAL IΔn)

A/E – 2 Ground-fault 
protection pre-alarm 
(PAL Ig)

– – 3–14 Reserved

A/E – 15 If this bit is at 1, bits 0 
to 14 are not valid.

0x2EEB 12012 R – – INT16U – A/E – – Register of user-
defined alarms

A/E – 0 User-defined alarm 
201

A/E – 1 User-defined alarm 
202

A/E – 2 User-defined alarm 
203

A/E – 3 User-defined alarm 
204

A/E – 4 User-defined alarm 
205

A/E – 5 User-defined alarm 
206

A/E – 6 User-defined alarm 
207

A/E – 7 User-defined alarm 
208

A/E – 8 User-defined alarm 
209

A/E – 9 User-defined alarm 
210

– – 10–14 Reserved

A/E – 15 If this bit is at 1, bits 0 
to 14 are not valid.

0x2EEC– 
0x2EEE

12013– 
12015

– – – – – – – – Reserved
88 DOCA0091EN-00 10/2014

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1346 of 3354



Data-Set

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Current

Maximum Current Values

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x2EEF 12016 R 1 A INT16U 0–32767 A/E A/E/P/H RMS current on phase 1: I1

0x2EF0 12017 R 1 A INT16U 0–32767 A/E A/E/P/H RMS current on phase 2: I2

0x2EF1 12018 R 1 A INT16U 0–32767 A/E A/E/P/H RMS current on phase 3: I3

0x2EF2 12019 R 1 A INT16U 0–32767 A/E A/E/P/H RMS current on the neutral: 
IN (1)

0x2EF3 12020 R 1 A INT16U 0–32767 A/E A/E/P/H Maximum of I1, I2, I3, and IN

0x2EF4 12021 R 1 %Ig INT16U 0–32767 A/E A/E/P/H Ground-fault current Ig (2)

0x2EF5 12022 R 1 %lΔn INT16U 0–32767 A/E A/P/H Earth-leakage current IΔn (3)

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
current transformer (ENCT).
(2) This value is only available:

For Masterpact NT/NW and Compact NS Micrologic 6.0 trip units, expressed as %Ig pick-up
For Compact NSX Micrologic 6.2 and 6.3 trip units, expressed as %Ig pick-up

(3) This value is only available:
For Masterpact NT/NW and Compact NS Micrologic 7.0 trip units, expressed as %lΔn pick-up
For Compact NSX Micrologic 7.2 and 7.3 trip units, expressed as %lΔn pick-up

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x2EF6 12023 R 1 A INT16U 0–32767 A/E A/E/P/H Maximum RMS current on 
phase 1: I1

0x2EF7 12024 R 1 A INT16U 0–32767 A/E A/E/P/H Maximum RMS current on 
phase 2: I2

0x2EF8 12025 R 1 A INT16U 0–32767 A/E A/E/P/H Maximum RMS current on 
phase 3: I3

0x2EF9 12026 R 1 A INT16U 0–32767 A/E A/E/P/H Maximum RMS current on the 
neutral: IN (1)

0x2EFA 12027 R 1 A INT16U 0–32767 A/E A/E/P/H Maximum RMS current out of 
the 4 previous registers

0x2EFB 12028 R 1 %Ig INT16U 0–32767 A/E A/E/P/H Maximum ground-fault current 
Ig (2)

0x2EFC 12029 R 1 %lΔn INT16U 0–32767 A/E A/P/H Maximum earth-leakage 
current (3)

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
current transformer (ENCT).
(2) This value is only available:

For Masterpact NT/NW and Compact NS Micrologic 6.0 trip units, expressed as %Ig pick-up
For Compact NSX Micrologic 6.2 and 6.3 trip units, expressed as %Ig pick-up

(3) This value is only available:
For Masterpact NT/NW and Compact NS Micrologic 7.0 trip units, expressed as %lΔn pick-up
For Compact NSX Micrologic 7.2 and 7.3 trip units, expressed as %lΔn pick-up
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Voltage

Frequency
When the Micrologic trip unit cannot calculate the frequency, it returns Not applicable = 32768 (0x8000).

Power

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x2EFD 12030 R 1 V INT16U 0–1200 E E/P/H RMS phase-to-phase voltage 
V12

0x2EFE 12031 R 1 V INT16U 0–1200 E E/P/H RMS phase-to-phase voltage 
V23

0x2EFF 12032 R 1 V INT16U 0–1200 E E/P/H RMS phase-to-phase voltage 
V31

0x2F00 12033 R 1 V INT16U 0–1200 E E/P/H RMS phase-to-neutral voltage 
V1N (1)

0x2F01 12034 R 1 V INT16U 0–1200 E E/P/H RMS phase-to-neutral voltage 
V2N (1)

0x2F02 12035 R 1 V INT16U 0–1200 E E/P/H RMS phase-to-neutral voltage 
V3N (1)

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
voltage transformer (ENVT).

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x2F03 12036 R 10 Hz INT16U 400–600 E P/H System frequency: F

0x2F04 12037 R 10 Hz INT16U 400–600 E P/H Maximum of system 
frequency

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x2F05 12038 R 10 kW INT16 -32767–
+32767

E P/H Active power on phase 1: 
P1 (1) (2)

0x2F06 12039 R 10 kW INT16 -32767–
+32767

E P/H Active power on phase 2: 
P2 (1) (2)

0x2F07 12040 R 10 kW INT16 -32767–
+32767

E P/H Active power on phase 3: 
P3 (1) (2)

0x2F08 12041 R 10 kW INT16 -32767–
+32767

E P/H Total active power: Ptot 
(2)

0x2F09 12042 R 10 kVAR INT16 -32767–
+32767

E P/H Reactive power on 
phase 1: Q1 (1) (2)

0x2F0A 12043 R 10 kVAR INT16 -32767–
+32767

E P/H Reactive power on 
phase 2: Q2 (1) (2)

0x2F0B 12044 R 10 kVAR INT16 -32767–
+32767

E P/H Reactive power on 
phase 3: Q3 (1) (2)

0x2F0C 12045 R 10 kVAR INT16 -32767–
+32767

E P/H Total reactive power: Qtot 
(2)

0x2F0D 12046 R 10 kVA INT16U 0–32767 E P/H Apparent power on 
phase 1: S1 (1)

0x2F0E 12047 R 10 kVA INT16U 0–32767 E P/H Apparent power on 
phase 2: S2 (1)

0x2F0F 12048 R 10 kVA INT16U 0–32767 E P/H Apparent power on 
phase 3: S3 (1)

0x2F10 12049 R 10 kVA INT16U 0–32767 E P/H Total apparent power: 
Stot

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
current transformer (ENCT).
(2) The sign for the active and reactive power depends on the configuration of register 3316.
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Energy
Energy is stored in big-endian format: the most significant register is transmitted first, the least significant 
second.

Current Demand Values

Power Demand Values
When the window is fixed type, this value is updated at the end of the window. For the sliding type, the 
value is updated every 15 seconds.

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x2F11–
0x2F12

12050–
12051

R 1 kWh INT32 -1 999 999 999– 
+1 999 999 999

E E/P/H Active energy: Ep (1)

0x2F13–
0x2F14

12052–
12053

R 1 kVARh INT32 -1 999 999 999– 
+1 999 999 999

E E/P/H Reactive energy: Eq 
(1)

0x2F15–
0x2F16

12054–
12055

R 1 kWh INT32U 0–1 999 999 999 E P/H Active energy counted 
positively: EpIn

0x2F17–
0x2F18

12056–
12057 

R 1 kWh INT32U 0–1 999 999 999 E P/H Active energy counted 
negatively: EpOut

0x2F19–
0x2F1A

12058–
12059

R 1 kVARh INT32U 0–1 999 999 999 E P/H Reactive energy 
counted positively: 
EqIn

0x2F1B–
0x2F1C

12060–
12061

R 1 kVARh INT32U 0–1 999 999 999 E P/H Reactive energy 
counted negatively: 
EqOut

0x2F1D–
0x2F1E

12062–
12063

R 1 kVAh INT32U 0–1 999 999 999 E E/P/H Total apparent 
energy: Es

0x2F1F–
0x2F20

12064–
12065

R 1 kWh INT32U 0–1 999 999 999 E – Active energy counted 
positively (non-
resettable): EpIn

0x2F21–
0x2F22

12066–
12067

R 1 kWh INT16U 0–1 999 999 999 E – Active energy counted 
negatively (non-
resettable): EpOut

0x2F23–
0x2F2E

12068–
12079

– – – – – – – Reserved

(1) This value is always positive with Masterpact Micrologic E trip units.

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x2F2F 12080 R 1 A INT16U 0–32767 E E/P/H Current demand value on 
phase 1: I1 Dmd

0x2F30 12081 R 1 A INT16U 0–32767 E E/P/H Current demand value on 
phase 2: I2 Dmd

0x2F31 12082 R 1 A INT16U 0–32767 E E/P/H Current demand value on 
phase 3: I3 Dmd

0x2F32 12083 R 1 A INT16U 0–32767 E E/P/H Current demand value on the 
neutral: IN Dmd (1)

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
current transformer (ENCT).

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x2F33 12084 R 10 kW INT16U 0–32767 E E/P/H Total active power 
demand: P Dmd

0x2F34 12085 R 10 kVAR INT16U 0–32767 E P/H Total reactive power 
demand: Q Dmd

0x2F35 12086 R 10 kVA INT16U 0–32767 E P/H Total apparent power 
demand: S Dmd

0x2F36– 
0x2F38

12087– 
12089

– – – – – – – Reserved
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Maximum Voltage Values
Register = 0 if the voltage < 25 V.

Power Factor
The sign for the fundamental power factor (cosϕ) depends on the Micrologic trip unit configuration.

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x2F39 12090 R 1 V INT16U 0–1200 E E/P/H Maximum RMS phase-to-
phase voltage V12

0x2F3A 12091 R 1 V INT16U 0–1200 E E/P/H Maximum RMS phase-to-
phase voltage V23

0x2F3B 12092 R 1 V INT16U 0–1200 E E/P/H Maximum RMS phase-to-
phase voltage V31

0x2F3C 12093 R 1 V INT16U 0–1200 E E/P/H Maximum RMS phase-to-
neutral voltage V1N (1)

0x2F3D 12094 R 1 V INT16U 0–1200 E E/P/H Maximum RMS phase-to-
neutral voltage V2N (1)

0x2F3E 12095 R 1 V INT16U 0–1200 E E/P/H Maximum RMS phase-to-
neutral voltage V3N (1)

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
voltage transformer (ENVT).

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x2F3F 12096 R 100 – INT16 -100–
+100

E E/P/H Power factor on phase 1: PF1 
(1)

0x2F40 12097 R 100 – INT16 -100–
+100

E E/P/H Power factor on phase 2: PF2 
(1)

0x2F41 12098 R 100 – INT16 -100–
+100

E E/P/H Power factor on phase 3: PF3 
(1)

0x2F42 12099 R 100 – INT16 -100–
+100

E E/P/H Total power factor: PF

0x2F43 12100 R 100 – INT16 -100–
+100

E H Fundamental power factor on 
phase 1: cosϕ1 (1)

0x2F44 12101 R 100 – INT16 -100–
+100

E H Fundamental power factor on 
phase 2: cosϕ2 (1)

0x2F45 12102 R 100 – INT16 -100–
+100

E H Fundamental power factor on 
phase 3: cosϕ3 (1)

0x2F46 12103 R 100 – INT16 -100–
+100

E H Total fundamental power factor: 
cosϕ

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
voltage transformer (ENVT).
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Total Harmonic Distortion (THD)

Miscellaneous

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x2F47 12104 R 10 % INT16U 0–5000 E H Total harmonic distortion of 
V12 compared to the 
fundamental

0x2F48 12105 R 10 % INT16U 0–5000 E H Total harmonic distortion of 
V23 compared to the 
fundamental

0x2F49 12106 R 10 % INT16U 0–5000 E H Total harmonic distortion of 
V31 compared to the 
fundamental

0x2F4A 12107 R 10 % INT16U 0–5000 E H Total harmonic distortion of 
V1N compared to the 
fundamental (1)

0x2F4B 12108 R 10 % INT16U 0–5000 E H Total harmonic distortion of 
V2N compared to the 
fundamental (1)

0x2F4C 12109 R 10 % INT16U 0–5000 E H Total harmonic distortion of 
V3N compared to the 
fundamental (1)

0x2F4D 12110 R 10 % INT16U 0–5000 E H Total harmonic distortion of I1 
compared to the fundamental

0x2F4E 12111 R 10 % INT16U 0–5000 E H Total harmonic distortion of I2 
compared to the fundamental

0x2F4F 12112 R 10 % INT16U 0–5000 E H Total harmonic distortion of I3 
compared to the fundamental

0x2F50 12113 R 10 % INT16U 0–5000 E H Total harmonic distortion of 
total current compared to the 
fundamental

0x2F51 12114 – – – – – – – Reserved

(1) Value cannot be accessed for motor applications and in cases of 3-pole circuit breakers without external neutral 
voltage transformer (ENVT).

Address Register RW X Unit Type Range A/E A/E/P/H Description

0x2F7F 12160 R 1 – INT16U 0–32766 A/E A/E/P/H Trip counter

0x2F80 12161 R 1 – INT16U 0–32766 A/E A/E/P/H Counter of alarms with 
priority level = 3 (high)

0x2F81 12162 R 1 – INT16U 0–32766 A/E A/E/P/H Counter of alarms with 
priority level = 2 (medium)

0x2F82 12163 R 1 – INT16U 0–32766 A/E A/E/P/H Counter of alarms with 
priority level = 1 (low)

0x2F83 12164 R – – INT16U – A/E A/E/P/H Indicates the validity of 
each bit in the inhibit close 
order status register 
(12165)

0x2F84 12165 R – – INT16U – A/E A/E/P/H Inhibit close order status.
bit 1: Inhibit close order 
activated by IO
bit 2: Inhibit close order 
activated by remote 
controller
bit 3-15: Reserved
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Readout Examples

Readout Example of a Modbus Register
The table below shows how to read the rms current on phase 1 (I1) in register 12016.

The address of register 12016 equals 12016 - 1 = 12015 = 0x2EEF. 
The Modbus address of the Modbus slave is 47 = 0x2F.

The content of register 12016 (address 0x2EEF) is 0x022B = 555.

The rms current on phase 1 (I1) is thus 555 A.

Readout Example of the Table of Legacy Data-Set Common Registers
The table below shows how to read the table of legacy data-set common registers. This table starts at 
register 12000 and consists of 113 registers.

The address of register 12000 = 0x2EDF.
The table length is 113 registers = 0x71.
The number of bytes is 113x2 = 226 bytes = 0xE2.
The Modbus address of the slave is 47 = 0x2F.

Request from the Master Response from the Slave

Field Name Example Field Name Example

Modbus slave address 0x2F Modbus slave address 0x2F

Function code 0x03 Function code 0x03

Address of register to be read (MSB) 0x2E Data length in bytes 0x02

Address of register to be read (LSB) 0xEF Register value (MSB) 0x02

Number of registers (MSB) 0x00 Register value (LSB) 0x2B

Number of registers (LSB) 0x01 CRC (MSB) 0xXX

CRC (MSB) 0xXX CRC (LSB) 0xXX

CRC (LSB) 0xXX – –

Request from the Master Response from the Slave

Field Name Example Field Name Example

Modbus slave address 0x2F Modbus slave address 0x2F

Function code 0x03 Function code 0x03

Address of the first register to be read 
(MSB)

0x2E Data length in bytes 0xE2

Address of the first register to be read 
(LSB)

0xDF Value of register 12000 (MSB) 0xXX

Number of registers (MSB) 0x00 Value of register 12000 (LSB) 0xXX

Number of registers (LSB) 0x71 Value of register 12001 (MSB) 0xXX

CRC (MSB) 0xXX Value of register 12001 (LSB) 0xXX

CRC (LSB) 0xXX – 0xXX

– – – 0xXX

– – Value of register 12112 (MSB) 0xXX

– – Value of register 12112 (LSB) 0xXX

– – CRC (MSB) 0xXX

– – CRC (LSB) 0xXX
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Chapter 4
Micrologic Trip Unit Data for Compact NSX Circuit Breakers

What Is in This Chapter?
This chapter contains the following sections:

Section Topic Page

4.1 Micrologic Trip Unit Registers 96

4.2 Micrologic Trip Unit Commands 142
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Micrologic Trip Unit Registers

Section 4.1
Micrologic Trip Unit Registers

What Is in This Section?
This section contains the following topics:

Topic Page

Real-Time Measurements 97

Minimum/Maximum Values of Real-Time Measurements 102

Energy Measurements 103

Demand Measurements 104

Minimum/Maximum Measurements Reset Time 106

Micrologic Trip Unit Identification 107

Status 110

Alarm History 112

Trip History 114

Maintenance Operation History 116

Pre-Alarms 118

User-Defined Alarms 120

Protection Parameters 124

Configuration of the SDx Module 128

Measurement Parameters 129

Time-Stamped Information 131

Maintenance Indicators 137

Miscellaneous 140
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Real-Time Measurements

General Description
The real-time measurements are refreshed every second. Real-time measurements include:

voltage and voltage unbalance
current and current unbalance
active, reactive, apparent, and distortion power
reactive power with harmonic
power factor and fundamental power factor
frequency
THD (total harmonic distortion)

Voltage
Register = 0 if voltage < 25 V.

Voltage Unbalance

Address Register RW X Unit Type Range A/E Description

0x03E7 1000 R 1 V INT16U 0–850 E RMS phase-to-phase voltage V12

0x03E8 1001 R 1 V INT16U 0–850 E RMS phase-to-phase voltage V23

0x03E9 1002 R 1 V INT16U 0–850 E RMS phase-to-phase voltage V31

0x03EA 1003 R 1 V INT16U 0–850 E RMS phase-to-neutral voltage 
V1N (1)

0x03EB 1004 R 1 V INT16U 0–850 E RMS phase-to-neutral voltage 
V2N (1)

0x03EC 1005 R 1 V INT16U 0–850 E RMS phase-to-neutral voltage 
V3N (1)

0x03ED 1006 R 1 V INT16U 0–850 E Arithmetic mean of V12, V23, and 
V31: 
(V12 + V23 + V31) / 3 = Vavg L-L

0x03EE 1007 R 1 V INT16U 0–850 E Arithmetic mean of V1N, V2N, and 
V3N: 
(V1N + V2N + V3N) / 3 = Vavg L-
N (1)

0x0478 1145 R 1 V INT16U 0–850 E Vmax: maximum of V12, V23, and 
V31

0x0479 1146 R 1 V INT16U 0–850 E Vmin: minimum of V12, V23, and 
V31

(1) Value is not available for motor application and not accessible when the system type in register 3314 is 30 or 31. 
Refer to System Type (see page 129).

Address Register RW X Unit Type Range A/E Description

0x03EF 1008 R 10 % INT16U -1000–+1000 E V12 phase-to-phase voltage 
unbalance in relation to the 
arithmetic mean of phase-to-phase 
voltages

0x03F0 1009 R 10 % INT16U -1000–+1000 E V23 phase-to-phase voltage 
unbalance in relation to the 
arithmetic mean of phase-to-phase 
voltages

0x03F1 1010 R 10 % INT16U -1000–+1000 E V31 phase-to-phase voltage 
unbalance in relation to the 
arithmetic mean of phase-to-phase 
voltages

0x03F2 1011 R 10 % INT16U -1000–+1000 E V1N phase-to-neutral voltage 
unbalance in relation to the 
arithmetic mean of phase-to-
neutral voltages (1)

(1) Value is not available for motor application and when the system type in register 3314 is 30 or 31. Refer to System 
Type (see page 129).
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Current

Current Unbalance

0x03F3 1012 R 10 % INT16U -1000–+1000 E V2N phase-to-neutral voltage 
unbalance in relation to the 
arithmetic mean of phase-to-
neutral voltages (1)

0x03F4 1013 R 10 % INT16U -1000–+1000 E V3N phase-to-neutral voltage 
unbalance in relation to the 
arithmetic mean of phase-to-
neutral voltages (1)

0x03F5 1014 R 10 % INT16U -1000–+1000 E Maximum phase-to-phase voltage 
unbalance value of registers 1008, 
1009, and 1010

0x03F6 1015 R 10 % INT16U -1000–+1000 E Maximum phase-to-neutral voltage 
unbalance value of registers 1011, 
1012, and 1013 (1)

Address Register RW X Unit Type Range A/E Description

(1) Value is not available for motor application and when the system type in register 3314 is 30 or 31. Refer to System 
Type (see page 129).

Address Register RW X Unit Type Range A/E Description

0x03F7 1016 R 1 A INT16U 0–20xIn A/E RMS current on phase 1: I1

0x03F8 1017 R 1 A INT16U 0–20xIn A/E RMS current on phase 2: I2

0x03F9 1018 R 1 A INT16U 0–20xIn A/E RMS current on phase 3: I3

0x03FA 1019 R 1 A INT16U 0–20xIn A/E RMS current on the neutral: IN (1)

0x03FB 1020 R 1 A INT16U 0–20xIn A/E Maximum of I1, I2, I3, and IN

0x03FC 1021 R 1 A INT16U 0–20xIn A/E Ground-fault current expressed as a 
% of Ig setting

0x03FD 1022 R 1 A INT16U 0–20xIn A/E Earth-leakage current expressed as 
a % of IΔn setting

0x0401 1026 R 1 A INT16U 0–20xIn A/E Minimum of I1, I2, and I3

0x0402 1027 R 1 A INT16U 0–20xIn A/E Arithmetic mean of I1, I2, and I3: 
(I1 + I2 + I3) / 3 = Iavg

(1) Value is not available for motor application and when the system type in register 3314 is 31 or 40. Refer to System 
Type (see page 129).

Address Register RW X Unit Type Range A/E Description

0x0403 1028 R 10 % INT16 -1000–+1000 E I1 current unbalance in relation to 
the arithmetic mean of the phase 
currents

0x0404 1029 R 10 % INT16 -1000–+1000 E I2 current unbalance in relation to 
the arithmetic mean of the phase 
currents

0x0405 1030 R 10 % INT16 -1000–+1000 E I3 current unbalance in relation to 
the arithmetic mean of the phase 
currents

0x0406 1031 R 10 % INT16 -1000–+1000 E IN current unbalance in relation to 
the arithmetic mean of the phase 
currents (1)

0x0407 1032 R 10 % INT16 -1000–+1000 E Maximum current unbalance of 
registers 1028, 1029, and 1030

(1) Value is not available for motor application and when the system type in register 3314 is 31 or 40. Refer to System 
Type (see page 129).
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Active Power
The flow sign of the active power depends on the configuration of register 3316. Refer to Power Flow Sign 
(see page 129).

Reactive Power 
The flow sign of the reactive power depends on the configuration of register 3316. Refer to Power Flow 
Sign (see page 129).

Apparent Power

Power Factor
The sign of the power factor depends on the configuration of register 3318. Refer to Power Factor Sign 
(see page 130).

Address Register RW X Unit Type Range A/E Description

0x0409 1034 R 10 kW INT16 -10000–+10000 E Active power on phase 1: P1 (1)

0x040A 1035 R 10 kW INT16 -10000–+10000 E Active power on phase 2: P2 (1)

0x040B 1036 R 10 kW INT16 -10000–+10000 E Active power on phase 3: P3 (1)

0x040C 1037 R 10 kW INT16 -30000–+30000 E Total active power: Ptot

(1) Value is not available for motor application and when the system type in register 3314 is 30 or 31. Refer to System 
Type (see page 129).

Address Register RW X Unit Type Range A/E Description

0x040D 1038 R 10 kVAR INT16 -10000–+10000 E Reactive power on phase 1: Q1 (1)

0x040E 1039 R 10 kVAR INT16 -10000–+10000 E Reactive power on phase 2: Q2 (1)

0x040F 1040 R 10 kVAR INT16 -10000–+10000 E Reactive power on phase 3: Q3 (1)

0x0410 1041 R 10 kVAR INT16 -30000–+30000 E Total reactive power: Qtot

(1) Value is not available for motor application and when the system type in register 3314 is 30 or 31. Refer to System 
Type (see page 129).

Address Register RW X Unit Type Range A/E Description

0x0411 1042 R 10 kVAR INT16 0–10000 E Apparent power on phase 1: S1 (1)

0x0412 1043 R 10 kVAR INT16 0–10000 E Apparent power on phase 2: S2 (1)

0x0413 1044 R 10 kVAR INT16 0–10000 E Apparent power on phase 3: S3 (1)

0x0414 1045 R 10 kVAR INT16 0–30000 E Total apparent power: Stot

(1) Value is not available for motor application and when the system type in register 3314 is 30 or 31. Refer to System 
Type (see page 129).

Address Register RW X Unit Type Range A/E Description

0x0415 1046 R 100 – INT16 -100–+100 E Power factor on phase 1: PF1 (1)

0x0416 1047 R 100 – INT16 -100–+100 E Power factor on phase 2: PF2 (1)

0x0417 1048 R 100 – INT16 -100–+100 E Power factor on phase 3: PF3 (1)

0x0418 1049 R 100 – INT16 -100–+100 E Total power factor: PF

(1) Value is not available for motor application and when the system type in register 3314 is 30 or 31. Refer to System 
Type (see page 129).
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Fundamental Power Factor (cosϕ)
The sign of the fundamental power factor (cosϕ) depends on the configuration of register 3318. Refer to 
Power Factor Sign (see page 130).

Frequency
When the Micrologic trip unit cannot calculate the frequency, it returns Not Evaluated = 32768 (0x8000).

Fundamental Reactive Power
The flow sign of the reactive power depends on the configuration of register 3316. Refer to Power Flow 
Sign (see page 129).

Distortion Power

Address Register RW X Unit Type Range A/E Description

0x0419 1050 R 100 – INT16 -100–+100 E Fundamental power factor on 
phase 1: cosϕ 1 (1)

0x041A 1051 R 100 – INT16 -100–+100 E Fundamental power factor on 
phase 2: cosϕ 2 (1)

0x041B 1052 R 100 – INT16 -100–+100 E Fundamental power factor on 
phase 3: cosϕ 3 (1)

0x041C 1053 R 100 – INT16 -100–+100 E Total fundamental power factor: 
cosφ

(1) Value is not available for motor application and when the system type in register 3314 is 30 or 31. Refer to System 
Type (see page 129).

Address Register RW X Unit Type Range A/E Description

0x041D 1054 R 10 Hz INT16U 150–4400 E System frequency: F

Address Register RW X Unit Type Range A/E Description

0x0437 1080 R 10 kVAR INT16 -10000–+10000 E Fundamental reactive power on 
phase 1: Q1 Fund (1)

0x0438 1081 R 10 kVAR INT16 -10000–+10000 E Fundamental reactive power on 
phase 2: Q2 Fund (1)

0x0439 1082 R 10 kVAR INT16 -10000–+10000 E Fundamental reactive power on 
phase 3: Q3 Fund (1)

0x043A 1083 R 10 kVAR INT16 -10000–+10000 E Total fundamental reactive 
power: Qtot Fund

(1) Value is not available for motor application and when the system type in register 3314 is 30 or 31. Refer to System 
Type (see page 129).

Address Register RW X Unit Type Range A/E Description

0x043F 1088 R 10 kVAR INT16U 0–10000 E Distortion power on phase 1: 
D1 (1)

0x0440 1089 R 10 kVAR INT16U 0–10000 E Distortion power on phase 2: 
D2 (1)

0x0441 1090 R 10 kVAR INT16U 0–10000 E Distortion power on phase 3: 
D3 (1)

0x0442 1091 R 10 kVAR INT16U 0–10000 E Total distortion power: Dtot

(1) Value is not available for motor application and when the system type in register 3314 is 30 or 31. Refer to System 
Type (see page 129).
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Total Harmonic Distortion (THD)

Thermal Image of Motor

Address Register RW X Unit Type Range A/E Description

0x0443 1092 R 10 % INT16U 0–32766 E Total harmonic distortion of V12 
in relation to the fundamental

0x0444 1093 R 10 % INT16U 0–32766 E Total harmonic distortion of V23 
in relation to the fundamental

0x0445 1094 R 10 % INT16U 0–32766 E Total harmonic distortion of V31 
in relation to the fundamental

0x0446 1095 R 10 % INT16U 0–32766 E Total harmonic distortion of V1N 
in relation to the fundamental 
(1)

0x0447 1096 R 10 % INT16U 0–32766 E Total harmonic distortion of V2N 
in relation to the fundamental 
(1)

0x0448 1097 R 10 % INT16U 0–32766 E Total harmonic distortion of V3N 
in relation to the fundamental 
(1)

0x0449 1098 R 10 % INT16U 0–32766 E Total harmonic distortion of I1 in 
relation to the fundamental

0x044A 1099 R 10 % INT16U 0–32766 E Total harmonic distortion of I2 in 
relation to the fundamental

0x044B 1100 R 10 % INT16U 0–32766 E Total harmonic distortion of I3 in 
relation to the fundamental

(1) Value is not available for motor application and when the system type in register 3314 is 30 or 31. Refer to System 
Type (see page 129).

Address Register RW X Unit Type Range A/E Description

0x0477 1144 R 1 % INT16U 0–32766 E Ith image
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Minimum/Maximum Values of Real-Time Measurements

Minimum/Maximum Measurements Rule
Minimum and maximum measurements take into account the absolute value of real-time measurements. 
Therefore the following rule applies:

0<10<200<-400<600<-3800.

In this case:
the minimum value = 0
the maximum value = -3800

NOTE: This rule does not apply for the power factor (PF) and for the fundamental power factor (cosϕ):

PFmax (or cosϕ max.) is obtained for the smallest positive value of PF (or cosϕ). 
PFmin (or cosϕ min.) is obtained for the highest negative value of PF (or cosϕ). 

The reset minimum/maximum command (command code = 46728) can reset the content of the 
minimum/maximum real-time measurement registers.

Minimum of Real-Time Measurements
Registers 1300 to 1599 hold the minimum values of real-time metering parameters:

The register of the minimum value of a real-time metering parameter is equal to the register of the       
real-time metering parameter plus 300.
Examples

Register 1300 holds the minimum value of the phase-to-phase voltage V12 (register 1000).
Register 1316 holds the minimum value of the current on phase 1 (register 1016).

The order of the registers is the same as that of the real-time metering variables.
The scale factors of the minimum values are the same as those of the real-time metering parameters.
The minimum values of unbalance current and unbalance voltage are not available.
The minimum values of Imin (register 1026), Vmax (register 1145), and Vmin (register 1146) are not 
available.

Maximum of Real-Time Measurements
Registers 1600 to 1899 hold the maximum values of real-time metering parameters:

The register of the maximum value of a real-time metering parameter is equal to the register of the               
real-time metering parameter plus 600.
Examples

Register 1600 holds the maximum value of the phase-to-phase voltage V12 (register 1000).
Register 1616 holds the maximum value of the current on phase 1 (register 1016).

The order of the registers is the same as that of the real-time metering variables.
The scale factors of the maximum values are the same as those of the real-time metering parameters.
The maximum values of Imin (register 1026), Vmax (register 1145), and Vmin (register 1146) are not 
available.
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Energy Measurements

General Description
The energy measurements are refreshed every second. Energy measurements are saved every hour in 
the non-volatile memory of the Micrologic trip unit.

Energy measurements include:
active energy Ep
reactive energy Eq
apparent energy Es
active energy counted positively (EpIn) or negatively (EpOut), according to the configuration of 
register 3316. Refer to Power Flow Sign (see page 129).
reactive energy counted positively (EqIn) or negatively (EqOut), according to the configuration of 
register 3316. Refer to Power Flow Sign (see page 129).
active energy and reactive energy are accumulated according to the configuration of register 3324 
(absolute mode by factory setting). Refer to Energy Accumulation Mode (see page 130).

The reset minimum/maximum command (command code = 46728) can reset the content of the energy 
measurement registers, cumulative energy measurements excepted.

Energy Registers
Energies are stored in big-endian format: the most significant word is transmitted first and the least 
significant second.

Examples
If Ep = 7589 kWh, then:

register 2000 = 0 (0x0000)
register 2001 = 7589 (0x1DA5)

If Ep = 4,589,625 kWh, then:
register 2000 = 70 (0x0046)
register 2001 = 2105 (0x0839)

4589625 = 70x65536 + 2105

Address Register RW X Unit Type Range A/E Description

0x07CF–
0x07D0

2000–
2001

RW 1 kWh INT32 -1 999 999 999–
+1 999 999 999

E Active energy: Ep

0x07D3–
0x07D4–

2004–
2005

RW 1 kVARh INT32 -1 999 999 999–
+1 999 999 999

E Reactive energy: Eq

0x07D7–
0x07D8

2008–
2009

RW 1 kWh INT32 0–1 999 999 999 E Active energy counted 
positively: EpIn

0x07DB–
0x07DC

2012–
2013

RW 1 kWh INT32 0–1 999 999 999 E Active energy counted 
negatively: EpOut

0x07DF–
0x07E0

2016–
2017

RW 1 kVARh INT32 0–1 999 999 999 E Reactive energy counted 
positively: EqIn

0x07E3–
0x07E4

2020–
2021

RW 1 kVARh INT32 0–1 999 999 999 E Reactive energy counted 
negatively: EqOut

0x07E7–
0x07E8

2024–
2025

RW 1 kVAh INT32 0–1 999 999 999 E Apparent energy: Es

0x07EB–
0x07EC

2028–
2029

RW 1 kWh INT32 0–1 999 999 999 E Cumulative active energy 
counted positively (cannot be 
reset): EpIn

0x07ED–
0x07EE

2030–
2031

RW 1 kWh INT32 0–1 999 999 999 E Cumulative active energy 
counted negatively (cannot be 
reset): EpOut
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Demand Measurements

General Description
Demand registers include:

current demand
active, reactive, and apparent power demand

The window duration of current demand depends on the configuration of register 3352. Refer to Demand 
Time (see page 130).

The window duration and the window type of power demand depend on the configuration of registers 3354 
and 3355. Refer to Demand Time (see page 130).

The demand measurements are refreshed every minute with the sliding window type.

The demand measurements are refreshed at the end of the window interval with the block window type.

Current Demand

Active Power Demand

Reactive Power Demand

Address Register RW X Unit Type Range A/E Description

0x0897 2200 R 1 A INT16U 0–20xIn E Current demand on phase 1: 
I1 Dmd

0x0898 2201 R 1 A INT16U 0–20xIn E Current demand on phase 2: 
I2 Dmd

0x0899 2202 R 1 A INT16U 0–20xIn E Current demand on phase 3: 
I3 Dmd

0x089A 2203 R 1 A INT16U 0–20xIn E Current demand on the neutral: 
IN Dmd (1)

0x089B 2204 R 1 A INT16U 0–20xIn E Maximum of current demand on 
phase 1: I1 Peak Dmd

0x089C 2205 R 1 A INT16U 0–20xIn E Maximum of current demand on 
phase 2: I2 Peak Dmd

0x089D 2206 R 1 A INT16U 0–20xIn E Maximum of current demand on 
phase 3: I3 Peak Dmd

0x089E 2207 R 1 A INT16U 0–20xIn E Maximum of current demand on the 
neutral: IN Peak Dmd (1)

(1) Value is not available when the system type in register 3314 is 31 or 40. Refer to System Type (see page 129).

Address Register RW X Unit Type Range A/E Description

0x08AF 2224 R 10 kW INT16 -30000–
+30000

E Total active power demand: 
P Dmd (1)

0x08B0 2225 R 10 kW INT16 -30000–
+30000

E Maximum of total active power 
demand: P Peak Dmd

(1) For the block window type, this value is updated at the end of the window interval. For the sliding window type, the 
value is updated every minute.

Address Register RW X Unit Type Range A/E Description

0x08B5 2230 R 10 kVAR INT16 -30000–
+30000

E Total reactive power demand: 
Q Dmd (1)

0x08B6 2231 R 10 kVAR INT16 -30000–
+30000

E Maximum of total reactive 
power demand: Q Peak Dmd

(1) For the block window type, this value is updated at the end of the window interval. For the sliding window type, the 
value is updated every minute.
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Apparent Power Demand

Address Register RW X Unit Type Range A/E Description

0x08BB 2236 R 10 kVA INT16 0–30000 E Total apparent power demand: 
S Dmd (1)

0x08BC 2237 R 10 kVA INT16 0–30000 E Maximum of total apparent power 
demand: S Peak Dmd

(1) For the block window type, this value is updated at the end of the window interval. For the sliding window type, the 
value is updated every minute.
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Minimum/Maximum Measurements Reset Time

Overview
The minimum/maximum measurements reset time registers enable the user to know all the dates relative 
to the last reset minimum/maximum command.

The reset minimum/maximum command (command code 46728) can reset the content of the 
minimum/maximum measurements registers.

A read request of 30 registers is necessary to read the minimum/maximum measurements reset time.

Minimum/Maximum Measurements Reset Time

Address Register RW X Unit Type Range A/E Description

0x0B53–
0x0B55

2900–
2902

R – – ULP – A/E Date and time of reset of 
minimum/maximum current, in ULP 
format (see page 58)

0x0B56–
0x0B58

2903–
2905

R – – ULP – E Date and time of reset of 
minimum/maximum voltage, in ULP 
format

0x0B59–
0x0B5B

2906–
2908

R – – ULP – E Date and time of reset of 
minimum/maximum power (P, Q, S), 
in ULP format

0x0B5C–
0x0B5E

2909–
2911

R – – ULP – E Date and time of reset of 
minimum/maximum power factor 
and cosϕ, in ULP format

0x0B5F–
0x0B61

2912–
2914

R – – ULP – E Date and time of reset of 
minimum/maximum total harmonic 
distortion, in ULP format

0x0B62–
0x0B64

2915–
2917

R – – ULP – E Date and time of reset of peak 
current demand, in ULP format

0x0B65–
0x0B67

2918–
2920

R – – ULP – E Date and time of reset of peak active, 
reactive, and apparent power 
demand, in ULP format

0x0B68–
0x0B6A

2921–
2923

R – – ULP – E Date and time of reset of 
minimum/maximum frequency, in 
ULP format

0x0B6B–
0x0B6D

2924–
2926

R – – ULP – E Date and time of reset of 
minimum/maximum thermal image 
of motor, in ULP format (motor 
application only)

0x0B6E–
0x0B70

2927–
2929

R – – ULP – E Date and time of reset of energy 
(active, reactive, and apparent), in 
ULP format
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Micrologic Trip Unit Identification

Serial Number
The Micrologic trip unit serial number is composed of a maximum of 11 alphanumeric characters with the 
following format: PPYYWWDnnnn.

PP = plant code
YY = year of fabrication (05–99)
WW = week of fabrication (01–53)
D = day of fabrication (1–7)
nnnn = sequence number (0001–9999)

A read request of 6 registers is necessary to read the Micrologic trip unit serial number.

Hardware Version

Product Identification

Protection Type

Address Register RW X Unit Type Range A/E Description

0x21FB 8700 R – – STRING – A/E ‘PP’

0x21FC 8701 R – – STRING ‘05’–‘99’ A/E ‘YY’

0x21FD 8702 R – – STRING ‘01’–‘52’ A/E ‘WW’

0x21FE 8703 R – – STRING D: ‘1’–‘7’
n: ‘0’–‘9’

A/E ‘Dn’

0x21FF 8704 R – – STRING ‘00’–‘99’ A/E ‘nn’

0x2200 8705 R – – STRING ‘0’–‘9’ A/E ‘n’ (the NULL character 
ends the serial number)

Address Register RW X Unit Type Range A/E Description

0x2204 8709 R – – INT16U 0–15 A/E Hardware version of 
the Micrologic trip unit

Address Register RW X Unit Type Range A/E Description

0x220B 8716 R – – INT16U 15143–
15145

A/E Product identification:
15143 = distribution 
application, type A
15144 = distribution 
application, type E
15145 = motor application, 
type E

Address Register RW X Unit Type Range A/E Description

0x2223 8740 R – – STRING 52–73 A/E Micrologic trip unit protection 
type:

For Compact NSX 100/250:
‘52’ = LSI
‘62’ = LSIG
‘72’ = LSIV
For Compact NSX 400/630:
‘53’ = LSI
‘63’ = LSIG
‘73’ = LSIV
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Metering Type

Application

Standard

Nominal Current

Pole

16 Hz 2/3

Firmware Version
A read request of 5 registers is necessary to read the Micrologic trip unit firmware version.

Address Register RW X Unit Type Range A/E Description

0x2224 8741 R – – STRING A–E A/E Micrologic trip unit 
metering type:
‘A’ or ‘E’

Address Register RW X Unit Type Range A/E Description

0x222A 8747 R – – INT16U 1–2 A/E Application:
1 = distribution
2 = motor

Address Register RW X Unit Type Range A/E Description

0x222B 8748 R – – INT16U 1–2 A/E Standard:
1 = UL
2 = IEC

Address Register RW X Unit Type Range A/E Description

0x222D 8750 R 1 A INT16U 0–8000 A/E Circuit breaker nominal 
current In

Address Register RW X Unit Type Range A/E Description

0x222E 8751 R – – INT16U 0–1 A/E 0 = 3-pole
1 = 4-pole

Address Register RW X Unit Type Range A/E Description

0x222F 8752 R – – INT16U 0–1 A/E 0 = not a 16 Hz 2/3 
Micrologic trip unit 
application
1 = 16 Hz 2/3 Micrologic 
trip unit application

Address Register RW X Unit Type Range A/E Description

0x7529–
0x752D

29994–
29998

R – – STRING – A/E The Micrologic trip unit 
firmware version starts 
with a V character and 
has the following format: 
VX,Y,Z.
X, Y, and Z are STRING 
type and in the 1–999 
range.
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Part Number
The part number starts with LV4 characters and has the following format: LV4XYZTW.

A read request of 4 registers is necessary to read the Micrologic trip unit part number.

Address Register RW X Unit Type Range A/E Description

0x752F 30000 R – – STRING – A/E Example: ‘LV’

0x7530 30001 R – – STRING – A/E Example: ‘4X’

0x7531 30002 R – – STRING – A/E Example: ‘YZ’

0x7532 30003 R – – STRING – A/E Example: ‘TW’
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Status

Alarms Status
The alarms status register indicates the current status of the alarms:

alarm bit = 0: alarm is not active.
alarm bit = 1: alarm is active.

The following table describes the values for each bit of the alarm status register:

SDx Module Status
The SDx module status register indicates the status and the validity of the SDx outputs (2 outputs 
maximum):

status bit = 0: the output is open.
status bit = 1: the output is closed.
validity bit = 0: the output status is unknown.
validity bit = 1: the output status is known.

The following table describes the values for each bit of the SDx module status register:

Address Register RW X Unit Type Range A/E Bit Description

0x1647 5704 R – – INT16U – A/E – Alarm status

A/E 0 User-defined alarm 201

A/E 1 User-defined alarm 202

A/E 2 User-defined alarm 203

A/E 3 User-defined alarm 204

A/E 4 User-defined alarm 205

A/E 5 User-defined alarm 206

A/E 6 User-defined alarm 207

A/E 7 User-defined alarm 208

A/E 8 User-defined alarm 209

A/E 9 User-defined alarm 210

A/E 10 Long-time protection Ir 
pre-alarm (PAL Ir)

A/E 11 Earth-leakage protection 
IΔn pre-alarm (PAL IΔn)

A/E 12 Ground-fault protection Ig 
pre-alarm (PAL Ig)

– 13–15 Reserved

Address Register RW X Unit Type Range A/E Bit Description

0x2298 8857 R – – INT16U – A/E – SDx module status

A/E 0 Status of output 1

A/E 1 Status of output 2

– 2–7 Reserved

A/E 8 Validity of output 1

A/E 9 Validity of output 2

– 10–15 Reserved
110 DOCA0091EN-00 10/2014

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1368 of 3354



Micrologic Trip Unit Data for Compact NSX Circuit Breakers

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Trip Status
The trip status register indicates the current status of the trip:

trip bit = 0: trip is not active.
trip bit = 1: trip is active.

The following table describes the values for each bit of the trip status register:

Address Register RW X Unit Type Range A/E Bit Description

0x270F 10000 R – – INT16U – A/E – Trip status

A/E 0 Long-time protection Ir

A/E 1 Short-time protection Isd

A/E 2 Instantaneous protection Ii

A/E 3 Ground-fault protection Ig

A/E 4 Earth-leakage (Vigi) 
protection IΔn

A/E 5 Integrated instantaneous 
protection

A/E 6 Trip unit internal failure 
(STOP)

A/E 7 Instantaneous with earth-
leakage (Vigi) protection

A/E 8 Unbalance motor protection 
Iunbal

A/E 9 Jam motor protection Ijam

A/E 10 Underload motor protection 
Iunderload

A/E 11 Long-start motor protection 
Ilongstart

A/E 12 Reflex tripping protection

– 13–15 Reserved
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Alarm History

General Description
The alarm history registers describe the last 10 encountered alarms. The alarm history format corresponds 
to a series of 10 records. Each record is composed of 5 registers describing one alarm.

The alarm history registers return 32768 (0x8000) when they are not used.

Record Number
A read request of 5x(n) registers is necessary to read the last n alarm records, where 5 is the number of 
registers for each alarm record.

For example, a read request of 5 x 3 = 15 registers is necessary to read the last 3 alarm records of the 
alarm history:

The first 5 registers describe the first alarm record (most recent alarm).
The next 5 registers describe the second alarm record.
The last 5 registers describe the third alarm record.

Alarm Record
A read request of 5 registers is necessary to read an alarm record.

The order and the description of the alarm records registers are the same as that of the alarm record 1:

Address Register Description

0x1663–0x1667 5732–5736 Alarm record 1 (most recent alarm)

0x1668–0x166C 5737–5741 Alarm record 2

0x166D–0x1671 5742–5746 Alarm record 3

0x1672–0x1676 5747–5751 Alarm record 4

0x1677–0x167B 5752–5756 Alarm record 5

0x167C–0x1680 5757–5761 Alarm record 6

0x1681–0x1685 5762–5766 Alarm record 7

0x1686–0x168A 5767–5771 Alarm record 8

0x168B–0x168F 5772–5776 Alarm record 9

0x1690–0x1694 5777–5781 Alarm record 10 (oldest alarm)

Alarm Record 1 (Most Recent Alarm)

Address Register RW X Unit Type Range A/E Description

0x1663 5732 R 1 – INT16U 0–65535 A/E Alarm code (see next 
paragraph)

0x1664–
0x1666

5733–
5735

R – – ULP – A/E Date and time of alarm 
in ULP format 
(see page 58)

0x1667 5736 R 1 – INT16U 1–2 A/E Event type
MSB = 0 (reserved)
Event occurrence: 
LSB = 1
Event completion: 
LSB = 2
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Alarm Codes

Alarm Code Description

201 (0x00C8) User-defined alarm 201

202 (0x00C9) User-defined alarm 202

203 (0x00CA) User-defined alarm 203

204 (0x00CB) User-defined alarm 204

205 (0x00CC) User-defined alarm 205

206 (0x00CD) User-defined alarm 206

207 (0x00CE) User-defined alarm 207

208 (0x00CF) User-defined alarm 208

209 (0x00D0) User-defined alarm 209

210 (0x00D1) User-defined alarm 210

1013 (0x03F4) Long-time protection Ir pre-alarm (PAL Ir)

1014 (0x03F5) Ground-fault protection Ig pre-alarm (PAL Ig)

1015 (0x03F6) Earth-leakage protection IΔn pre-alarm (PAL IΔn)

The list of the predefined alarms from which the user can choose the 10 user-defined alarms is available at User-
Defined Alarms (see page 120).
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Trip History

General Description
The trip history registers describe the last 17 encountered trips. The trip history format corresponds to a 
series of 17 records. Each record is composed of 7 registers describing one trip.

The trip history registers return 32768 (0x8000) when they are not used.

Trip Record Number
A read request of 7x(n) registers is necessary to read the last n trip records, where 7 is the number of 
registers for each trip record.

For example, a read request of 7 x 4 = 28 registers is necessary to read the last 4 trip records of the trip 
history:

The first 7 registers describe the first trip record (most recent trip).
The next 7 registers describe the second trip record.
The last 7 registers describe the third trip record.
The last 7 registers describe the fourth trip record.

Address Register Description

0x238B–0x2391 9100–9106 Trip record 1 (most recent trip)

0x2392–0x2398 9107–9113 Trip record 2

0x2399–0x239F 9114–9120 Trip record 3

0x23A0–0x23A6 9121–9127 Trip record 4

0x23A7–0x23AD 9128–9134 Trip record 5

0x23AE–0x23B4 9135–9141 Trip record 6

0x23B5–0x23BB 9142–9148 Trip record 7

0x23BC–0x23C2 9149–9155 Trip record 8

0x23C3–0x23C9 9156–9162 Trip record 9

0x23CA–0x23D0 9163–9169 Trip record 10

0x23D1–0x23D7 9170–9176 Trip record 11

0x23D8–0x23DE 9177–9183 Trip record 12

0x23DF–0x23E5 9184–9190 Trip record 13

0x23E6–0x23EC 9191–9197 Trip record 14

0x23ED–0x23F3 9198–9204 Trip record 15

0x23F4–0x23FA 9205–9211 Trip record 16

0x23FB–0x2401 9212–9218 Trip record 17 (oldest trip)
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Trip Record
A read request of 7 registers is necessary to read a trip record.

The order and the description of the trip record registers are the same as that of the trip record 1:

Trip Codes

Trip Record 1 (Most Recent Trip)

Address Register RW X Unit Type Range A/E Description

0x238B 9100 R 1 – INT16U 0–65535 A/E Trip code (see next paragraph)

0x238C–
0x238E

9101–
9103

R – – ULP – A/E Date and time of event (trip or 
acknowledge) in ULP format 
(see page 58)

0x238F 9104 R 1 – INT16U 1–2 A/E Event type
MSB = 0 (reserved)
Event occurrence: LSB = 1
Event completion: LSB = 2

0x2390 9105 R 1 – INT16U 0–5 A/E Faulty phase
0 = failure (no faulty phase)
1 = phase 1
2 = phase 2
3 = phase 3
4 = phase N
5 = phase 1 2 3 (motor 
application, ground-fault, earth-
leakage)

0x2391 9106 R 1 A INT16U 0–65535 A/E Interrupted current (peak) (1)

(1) Measurement depends on the application:
For electrical distribution application, the interrupted current is measured when a trip occurs, due to the long-time 
protection, the short-time protection, or the instantaneous protection.
For motor-feeder application, the interrupted current is measured when a trip occurs, due to the short-time 
protection.
In case of other trip types, the interrupted current is not measured and the value recorded is 65535 (0xFFFF).

Trip Code Description

1000 (0x03E8) Long-time protection Ir

1001 (0x03E9) Short-time protection Isd

1002 (0x03EA) Instantaneous protection Ii

1003 (0x03EB) Ground-fault protection Ig

1004 (0x03EC) Earth-leakage (Vigi) protection IΔn

1005–1009 (0x03ED–0x03F1) Reserved

1010 (0x03F2) Integrated instantaneous protection

1011 (0x03F3) STOP (trip unit internal failure)

1012 (0x03F4) Instantaneous with earth-leakage (Vigi) protection

1013–1031 (0x03F5–0x0407) Reserved

1032 (0x0408) Unbalance motor protection

1033 (0x0409) Jam motor protection

1034 (0x040A) Underload motor protection

1035 (0x040B) Long-start motor protection

1036 (0x040C) Reflex tripping protection
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Maintenance Operation History

General Description
The maintenance operation history registers describe the last 10 maintenance operations. The 
maintenance operation history format corresponds to a series of 10 records. Each record is composed of 
5 registers describing one maintenance operation.

The maintenance operation history registers return 32768 (0x8000) when they are not used.

Maintenance Operation Number
A read request of 5 registers is necessary to read the last n maintenance operation records, where 5 is the 
number of registers for each maintenance operation record.

For example, a read request of 5 x 2 = 10 registers is necessary to read the last 2 maintenance operation 
records of the maintenance operation history:

The first 5 registers describe the first maintenance operation record (most recent maintenance 
operation).
The last 5 registers describe the second maintenance record.

Maintenance Operation Record
A read request of 5 registers is necessary to read a maintenance operation record.

The order and the description of the maintenance operation record registers are the same as that of the 
maintenance operation record 1:

Address Register Description

0x733B–0x733F 29500–29504 Maintenance operation record 1 (most recent 
maintenance operation)

0x7340–0x7344 29505–29509 Maintenance operation record 2

0x7345–0x7349 29510–29514 Maintenance operation record 3

0x734A–0x734E 29515–29519 Maintenance operation record 4

0x734F–0x7353 29520–29524 Maintenance operation record 5

0x7354–0x7358 29525–29529 Maintenance operation record 6

0x7359–0x735D 29530–29534 Maintenance operation record 7

0x735E–0x7362 29535–29539 Maintenance operation record 8

0x7363–0x7367 29540–29544 Maintenance operation record 9

0x7368–0x736C 29545–29549 Maintenance operation record 10 (oldest 
maintenance operation)

Maintenance Operation Record 1 (Most Recent Maintenance Operation)

Address Register RW X Unit Type Range A/E Description

0x733B 29500 R 1 – INT16U 0–65535 A/E Maintenance operation code (see 
next paragraph)

0x733C–
0x733E

29501–
29503

R – – ULP – A/E Date and time of maintenance 
operation in ULP format 
(see page 58)

0x733F 29504 – – – – – – Reserved
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Maintenance Operation Codes

Maintenance Operation Code Description

2000 (0x07CF) Push to trip test (with maintenance module)

2001 (0x07D0) Ground-fault inhibition

2002 (0x07D1) Reserved

2003 (0x07D2) Start numerical injection test

2004 (0x07D3) End numerical injection test

2005 (0x07D4) Ground-fault test

2006 (0x07D5 Earth-leakage (Vigi) test

2007 (0x07D6) Start alarm test

2008 (0x07D7) End alarm test

2009 (0x07D8) Start long-time protection

2010 (0x07D9 End long-time protection

2011 (0x07DA) Start short-time protection

2012 (0x07DB) End short-time protection

2013 (0x07DC) Start instantaneous protection

2014 (0x07DD) Stop instantaneous protection

2015 (0x07DE) Start integrated instant protection

2016 (0x07DF) Stop integrated instant protection

2017 (0x07E0) Start unbalance protection

2018 (0x07E1) Stop unbalance protection

2019 (0x07E2) Start ground-fault protection

2020 (0x07E3) Stop ground-fault protection

2021 (0x07E4) Start earth-leakage (Vigi) protection

2022 (0x07E5) Stop earth-leakage (Vigi) protection

2023 (0x07E6) Start thermal memory

2024 (0x07E7) Stop thermal memory

2025 (0x07E8) Start connection with maintenance module

2026 (0x07E9) Stop connection with maintenance module

2027 (0x07EA) Turn rotary wheel 1

2028 (0x07EB) Turn rotary wheel 2

2029 (0x07EC) Locking pad open

2030 (0x07ED) Locking pad closed

2031 (0x07EE) ZSI test

2032 (0x07EF) Reserved

2033 (0x07F0) Reset software

2034 (0x07F1) Reset minimum/maximum of current measurements

2035 (0x07F2) Reset minimum/maximum of voltage measurements

2036 (0x07F3) Reset minimum/maximum of power measurements

2037 (0x07F4) Reset minimum/maximum of power factor measurements

2038 (0x07F5) Reset minimum/maximum of total harmonic distortion measurements

2039 (0x07F6) Reset maximum of current demand measurement

2040 (0x07F7) Reset maximum of power demand (active, reactive, and apparent)

2041 (0x07F8) Reset minimum/maximum of frequency measurement

2042 (0x07F9) Reset minimum/maximum of thermal image measurements

2043 (0x07FA) Reset energy measurements

2044 (0x07FB) Reset energy counter
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Pre-Alarms

General Description
The customer engineering tool (see page 13) enables the configuration of the following 3 pre-alarms:

long-time protection pre-alarm (PAL Ir)
ground-fault protection pre-alarm (PAL Ig)
earth-leakage (Vigi) protection pre-alarm (PAL IΔn)

Each alarm has a corresponding alarm code:
PAL Ir = 1013
PAL Ig = 1014
PAL IΔn = 1015

Each alarm has a priority level that manages the alarm display on the FDM121 display for LV circuit 
breaker:

no priority = N/A (not affected)
low priority = 1. No alarm display on the FDM121.
medium priority = 2. The FDM121 LED is steady ON.
high priority = 3. The FDM121 LED blinks and a pop-up screen informs the user that the alarm is active.

Refer to the Micrologic 5 and 6 Trip Units User Manual for more information regarding the relationship 
between alarm priority and FDM121.

The pre-alarms registers describe the settings of the pre-alarms:

Long-Time Protection Pre-Alarm (PAL Ir)
A read request of 10 registers is necessary to read the long-time protection pre-alarm parameters.

Address Register Description

0x19F9–0x1A02 6650–6659 Long-time protection pre-alarm (PAL Ir)

0x1A03–0x1A0C 6660–6669 Ground-fault protection pre-alarm (PAL Ig)

0x1A0D–0x1A16 6670–6679 Earth-leakage (Vigi) protection pre-alarm (PAL IΔn)

Address Register RW X Unit Type Range A/E/P
/H

Description

0x19F9 6650 R – – INT16U – A/E The MSB gives the activity of the alarm: 
0 = On, 1 = Off. The factory setting is 
0 (On).
The LSB gives the priority of the alarm: 
N/A, 1, 2, or 3. The factory setting is 2 
(medium priority).

0x19FA 6651 – – – – – – Reserved

0x19FB 6652 R 1 % INT16 (1) A/E % of Ir pick-up value. The factory setting 
is 90.

0x19FC 6653 – – – – – – Reserved

0x19FD 6654 R 1 s INT16U 1 A/E Pick-up time delay (fixed to 1 s)

0x19FE 6655 R 1 % INT16 (1) A/E % of Ir drop-out value. The factory 
setting is 85.

0x19FF 6656 – – – – – – Reserved

0x1A00 6657 R 1 s INT16U 1 A/E Drop-out time delay (fixed to 1 s)

0x1A01 6658 – – – – – – Reserved

0x1A02 6659 – – – – – – Reserved

(1) For distribution application, the range is 40–100. For motor application, the range is 10–95.
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Ground-Fault Protection Pre-Alarm (PAL Ig)
A read request of 10 registers is necessary to read the ground-fault protection pre-alarm parameters.

Earth-Leakage (Vigi) Protection Pre-Alarm (PAL IΔn)
A read request of 10 registers is necessary to read the earth-leakage (Vigi) protection pre-alarm 
parameters.

Address Register RW X Unit Type Range A/E Description

0x1A03 6660 R – – INT16U – A/E The MSB gives the activity of the alarm: 
0 = On, 1 = Off. The factory setting is 
0 (On). 
The LSB gives the priority of the alarm: 
N/A, 1, 2, or 3. The factory setting is 2 
(medium priority).

0x1A04 6661 – – – – – – Reserved

0x1A05 6662 R 1 % INT16 40–100 A/E % of Ig pick-up value. The factory setting 
is 90.

0x1A06 6663 – – – – – – Reserved

0x1A07 6664 R 1 s INT16U 1 A/E Pick-up time delay (fixed to 1 s)

0x1A08 6665 R 1 % INT16 40–100 A/E % of Ig drop-out value. The factory 
setting is 85.

0x1A09 6666 – – – – – – Reserved

0x1A0A 6667 R 1 s INT16U 1 A/E Drop-out time delay (fixed to 1 s)

0x1A0B 6668 – – – – – – Reserved

0x1A0C 6669 – – – – – – Reserved

Address Register RW X Unit Type Range A/E Description

0x1A0D 6670 R – – INT16U – A/E The MSB gives the activity of the alarm: 
0 = On, 1 = Off. The factory setting is 0 
(On).
The LSB gives the priority of the alarm: 
N/A, 1, 2, or 3. The factory setting is 2 
(medium priority).

0x1A0E 6671 – – – – – – Reserved

0x1A0F 6672 R 1 % INT16 40–100 A/E % of IΔn pick-up value. The factory 
setting is 90.

0x1A10 6673 – – – – – – Reserved

0x1A11 6674 R 1 s INT16U 1 A/E Pick-up time delay (fixed to 1 s)

0x1A12 6675 R 1 % INT16 40–100 A/E % of IΔn drop-out value. The factory 
setting is 85.

0x1A13 6676 – – – – – – Reserved

0x1A14 6677 R 1 s INT16U 1 A/E Drop-out time delay (fixed to 1 s)

0x1A15 6678 – – – – – – Reserved

0x1A16 6679 – – – – – – Reserved
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User-Defined Alarms

General Description
The customer engineering tool (see page 13) enables the configuration of 10 user-defined alarms that can 
be chosen from a list of 150 predefined alarms.

Each user-defined alarm has a corresponding user-defined alarm number (201–210) and a corresponding 
alarm code (see next paragraph).

Each alarm has a priority level that manages the alarm display on the FDM121 display for LV circuit 
breaker:

no priority = N/A (not affected)
low priority = 1. No alarm display on the FDM121.
medium priority = 2. The FDM121 LED is steady ON.
high priority = 3. The FDM121 LED blinks and a pop-up screen informs the user the alarm is active.

Refer to the Micrologic 5 and 6 Trip Units User Manual for more information regarding the relationship 
between alarm priority and FDM121.

The settings of the 10 user-defined alarms are in the user-defined alarms registers:

Address Register Description

0x1A71–0x1A7C 6770–6781 User-defined alarm 201

0x1A7D–0x1A88 6782–6793 User-defined alarm 202

0x1A89–0x1A94 6794–6805 User-defined alarm 203

0x1A95–0x1AA0 6806–6817 User-defined alarm 204

0x1AA1–0x1AAC 6818–6829 User-defined alarm 205

0x1AAD–0x1AB8 6830–6841 User-defined alarm 206

0x1AB9–0x1AC4 6842–6853 User-defined alarm 207

0x1AC5–0x1AD0 6854–6865 User-defined alarm 208

0x1AD1–0x1ADC 6866–6877 User-defined alarm 209

0x1ADD–0x1AE8 6878–6889 User-defined alarm 210
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User-Defined Alarm Record
A read request of 12 registers is necessary to read a user-defined alarm record.

The order and the description of the user-defined alarms records are the same as that of user-defined 
alarm record 1:

Predefined Alarms Codes
The following table describes the list of predefined alarms and corresponding codes from which the user 
can choose the 10 user-defined alarms and configure them with the customer engineering tool.

User-Defined Alarm 201

Address Register RW X Unit Type Range A/E Description

0x1A71 6770 R – – INT16U – A/E The MSB gives the activity of the alarm: 
0 = On, 1 = Off. The factory setting is 1 (Off).
The LSB gives the priority of the alarm: 
N/A, 1, 2, or 3. The factory setting is N/A (no 
priority).

0x1A72 6771 R – – INT16U – A/E Measurement identifier (1)

0x1A73 6772 – – – – – – Reserved

0x1A74 6773 R 1 (2) INT16 -32767–
+32767

A/E Threshold pick-up value. The factory setting is 0.

0x1A75 6774 – – – – – – Reserved

0x1A76 6775 R 1 s INT16U 0–3000 A/E Pick-up time delay. The factory setting is 0.

0x1A77 6776 R 1 (2) INT16 -32767–
+32767

A/E Threshold drop-out value. The factory setting is 
0.

0x1A78 6777 – – – – – – Reserved

0x1A79 6778 R 1 s INT16 0–3000 A/E Drop-out time delay. The factory setting is 0.

0x1A7A 6779 R – – INT16U 0–3 A/E Operator: 0: ≥, 1: ≤, 2: =, 3: I ≥ I

0x1A7B 6780 R – – INT16U 1–1919 – Alarm code (see page 121)

0x1A7C 6781 – – – – – – Reserved

(1) The value of the measurement identifier is the register number of the measurement. For example, the 
measurement identifier of current on phase 1 (I1) is 1016.
(2) The unit of the threshold depends on the measurement identifier. For example, if the measurement identifier is I1, 
then the unit is A.

Alarm Code Alarm Description

1 (0x0000) Overcurrent instantaneous phase 1

2 (0x0001) Overcurrent instantaneous phase 2

3 (0x0002) Overcurrent instantaneous phase 3

4 (0x0003) Overcurrent instantaneous neutral

5 (0x0004) Ground-fault protection alarm

6 (0x0005) Undercurrent instantaneous phase 1

7 (0x0006) Undercurrent instantaneous phase 2

8 (0x0007) Undercurrent instantaneous phase 3

9 (0x0008) Overcurrent unbalance phase 1

10 (0x0009) Overcurrent unbalance phase 2

11 (0x000A) Overcurrent unbalance phase 3

12 (0x000B) Overvoltage (phase 1 to neutral)

13 (0x000C) Overvoltage (phase 2 to neutral)

14 (0x000D) Overvoltage (phase 3 to neutral)

15 (0x000E) Undervoltage (phase 1 to neutral)

16 (0x000F) Undervoltage (phase 2 to neutral)

17 (0x0010) Undervoltage (phase 3 to neutral)

18 (0x0011) Overvoltage unbalance (phase 1 to neutral)

19 (0x0012) Overvoltage unbalance (phase 2 to neutral)

20 (0x0013) Overvoltage unbalance (phase 3 to neutral)
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21 (0x0014) Over total apparent power

22 (0x0015) Over total active power

23 (0x0016) Over total active reverse power

24 (0x0017) Over total reactive power

25 (0x0018) Over total reactive reverse power

26 (0x0019) Under total apparent power

27 (0x001A) Under total active power

28 (0x001B) Reserved

29 (0x001C) Under total reactive power

30 (0x001D) Reserved

31 (0x001E) Leading power factor (IEEE)

32 (0x001F) Reserved

33 (0x001E) Leading or lagging power factor (IEC)

34 (0x0021) Lagging power factor (IEEE)

35 (0x0022) Over total harmonic distortion current phase 1

36 (0x0023) Over total harmonic distortion current phase 2

37 (0x0024) Over total harmonic distortion current phase 3

38 (0x0025) Over total harmonic distortion voltage (phase 1 to neutral)

39 (0x0026) Over total harmonic distortion voltage (phase 2 to neutral)

40 (0x0027) Over total harmonic distortion voltage (phase 3 to neutral)

41 (0x0028) Over total harmonic distortion voltage (phase 1– 2)

42 (0x0029) Over total harmonic distortion voltage (phase 2– 3)

43 (0x002A) Over total harmonic distortion voltage (phase 3– 1)

44–53 (0x002B–0x0034) Reserved

54 (0x0035) Earth-leakage (Vigi) protection alarm

55 (0x0036) Overcurrent (average)

56 (0x0037) Over maximum current (I1, I2, I3, or neutral)

57 (0x0038) Undercurrent instantaneous neutral

58–59 (0x0039–0x003A) Reserved

60 (0x003B) Undercurrent (average)

61 (0x003C) Overcurrent demand phase 1

62 (0x003D) Overcurrent demand phase 2

63 (0x003E) Overcurrent demand phase 3

64 (0x003F) Overcurrent demand neutral

65 (0x0040) Under minimum current (I1, I2, or I3)

66 (0x0041) Undercurrent demand phase 1

67 (0x0042) Undercurrent demand phase 2

68 (0x0043) Undercurrent demand phase 3

69 (0x0044) Undercurrent demand neutral

70 (0x0045) Over maximum current unbalance (I1, I2, or I3)

71 (0x0046) Overvoltage (phase 1– 2)

72 (0x0047) Overvoltage (phase 2– 3)

73 (0x0048) Overvoltage (phase 3– 1)

74 (0x0049) Reserved

75 (0x004A) Overvoltage (average)

76 (0x004B) Undervoltage (phase 1– 2)

77 (0x004C) Undervoltage (phase 2– 3)

78 (0x004D) Undervoltage (phase 3– 1)

79 (0x004E) Over maximum voltage

80 (0x004F) Undervoltage (average)

Alarm Code Alarm Description
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81 (0x0050) Under minimum voltage

82 (0x0051) Over maximum voltage unbalance (phases to neutral)

83–85 (0x0052–0x0054) Reserved

86 (0x0055) Overvoltage unbalance (phase 1– 2)

87 (0x0056) Overvoltage unbalance (phase 2– 3)

88 (0x0057) Overvoltage unbalance (phase 3– 1)

89 (0x0058) Over maximum voltage unbalance

90 (0x0059) Phase sequence

91 (0x005A) Reserved

92 (0x005B) Under frequency

93 (0x005C) Over frequency

94–98 (0x005D–0x0061) Reserved

99 (0x0062) Over active power demand

100–120 (0x0063–0x0077) Reserved

121 (0x0078) Leading cosϕ (IEEE)

122 (0x0079) Reserved

123 (0x007A) Leading or lagging cosϕ (IEC)

124 (0x007B) Lagging cosϕ (IEEE)

125 (0x007C) Overcurrent thermal image motor

126 (0x007D) Undercurrent thermal image motor

127–140 (0x007E–0x008B) Reserved

141 (0x008C) Overcurrent maximum demand phase 1

142 (0x008D) Overcurrent maximum demand phase 2

143 (0x008E) Overcurrent maximum demand phase 3

144 (0x008F) Overcurrent maximum demand neutral

145 (0x0090) Lead

146 (0x0091) Lag

147 (0x0092) Quadrant 1

148 (0x0093) Quadrant 2

149 (0x0094) Quadrant 3

150 (0x0095) Quadrant 4

151–255 (0x0096–0x00FE) Reserved

256 (0x00FF) Contact wear

Alarm Code Alarm Description
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Protection Parameters

Long-Time Protection Parameters
A read request of 10 registers is necessary to read the long-time protection parameters.

The long-time protection command (command code = 45192) configures the content of the long-time 
protection registers. 

Short-Time Protection Parameters
A read request of 10 registers is necessary to read the short-time protection parameters.

The short-time protection command (command code = 45193) configures the content of the short-time 
protection registers.

Address Register RW X Unit Type Range A/E Description

0x2231 8754 R – – INT16U 1–2 A/E Status: 1 = On, 2 = Inhibit

0x2232 8755 – – – – – – Reserved

0x2233 8756 RWC 1 A INT16U – A/E Ir pick-up value. The Ir range depends 
on the nominal current In.

0x2234 8757 – – – – – – Reserved

0x2235 8758 RWC 1 ms INT16U 500–
16000

A/E tr time delay (distribution application)
tr = 500, 1000, 2000, 4000, 8000, 
16000 ms

0x2236 8759 RWC 1 ms INT16U 5–30 E Motor class (motor application only)
Possible values = 5, 10, 20, 30 ms

0x2237 8760 – – – – – – Reserved

0x2238 8761 RWC 1 – INT16U 1–2 E Cool fan (motor application only)
1 = auto, 2 = motor

0x2239 8762 – – – – – – Reserved

0x223A 8763 – – – – – – Reserved

Address Register RW X Unit Type Range A/E Description

0x223B 8764 R – – INT16U 1–2 A/E Status: 1 = On, 2 = Inhibit

0x223C 8765 RWC – – INT16U 0–1 A/E Type of protection: 0 = I2t On, 1 = I2t Off. 
For motor application, tsd = 30 ms and I2t is 
Off (fixed values).

0x223D 8766 RWC 10 – INT16U (1) A/E Isd coefficient, adjustable in step of 5

0x223E 8767 R 1 A INT16U – A/E Isd pick-up value = (Ir) x (Isd coefficient) / 10

0x223F 8768 RWC 1 ms INT16U 0–400 A/E tsd time delay
tsd = 0, 30, 100, 200, 300, 400 ms
If tsd = 0 ms, then I2t must be Off.

0x2240–
0x2241

8769–
8770

– – – – – – Reserved

0x2242 8771 – – – – – – Reserved

0x2243 8772 – – – – – – Reserved

0x2244 8773 – – – – – – Reserved

(1) For distribution application, the range is 15–100. For motor application, the range is 50–130.
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Instantaneous Protection Parameters
A read request of 10 registers is necessary to read the instantaneous protection parameters.

The instantaneous protection command (command code = 45194) configures the content of the 
instantaneous protection registers.

Ground-Fault Protection Parameters
A read request of 10 registers is necessary to read the ground-fault protection parameters.

The ground-fault protection command (command code = 45195) configures the content of the ground-fault 
protection registers.

Address Register RW X Unit Type Range A/E Description

0x2245 8774 R – – INT16U 1–2 A/E Status: 1 = On, 2 = Inhibit

0x2246 8775 – – – – – – Reserved

0x2247 8776 RWC 10 – INT16U (1) A/E Ii coefficient, adjustable in step of 5

0x2248 8777 R 1 A INT16U – A/E Ii pick-up value = (In) x (Ii coefficient) / 10

0x2249 8778 – – – – – – Reserved

0x224A–
0x224B

8779–
8780

– – – – – – Reserved

0x224C 8781 – – – – – – Reserved

0x224D 8782 – – – – – – Reserved

0x224E 8783 – – – – – – Reserved

(1) The Ii coefficient range depends on the circuit breaker size:
for 100–160 A, the range is 15–150.
for 250–400 A, the range is 15–120.
for 630 A, the range is 15–110.

Address Register RW X Unit Type Range A/E Description

0x224F 8784 R – – INT16U 0–2 A/E Status: 0 = Off, 1 = On, 2 = Inhibit

0x2250 8785 RWC – – INT16U 0–1 A/E Type of protection: 0 = I2t On, 1 = I2t Off
For motor application, tg = 0 ms and I2t is Off 
(fixed values).

0x2251 8786 RWC 100 – INT16U – A/E Ig coefficient, adjustable in step of 5

0x2252 8787 R 1 A INT16U – A/E Ig pick-up value = (In) x (Ig coefficient) / 100
If ground-fault protection is set to Off, Ig pick-
up value = In.

0x2253 8788 RWC 1 ms INT16U 0–400 A/E tg time delay
tg = 0, 100, 200, 300, 400 ms.
If tg = 0 ms, then I2t must be Off.

0x2254–
0x2255

8789–
8790

– – – – – – Reserved

0x2256 8791 – – – – – – Reserved

0x2257 8792 – – – – – – Reserved

0x2258 8793 – – – – – – Reserved
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Earth-Leakage (Vigi) Protection Parameters
A read request of 10 registers is necessary to read the earth-leakage (Vigi) protection parameters.

The earth-leakage (Vigi) protection command (command code = 45196) configures the content of the 
earth-leakage (Vigi) protection registers.

Jam Protection Parameters
A read request of 4 registers is necessary to read the jam protection parameters.

The jam protection is available for motor application only. The jam protection command 
(command code = 45448) configures the content of the jam protection registers. 

Unbalance Protection Parameters
A read request of 4 registers is necessary to read the unbalance protection parameters.

The unbalance protection is available for motor application only. The unbalance protection command 
(command code = 45450) configures the content of the unbalance protection registers.

Underload Protection Parameters
A read request of 4 registers is necessary to read the underload protection parameters.

The underload protection is available for motor application only. The underload protection command 
(command code = 45449) configures the content of the underload protection registers.

Address Register RW X Unit Type Range A/E Description

0x2259 8794 R – – INT16U 0–2 A/E Status: 0 = Off, 1 = On, 2 = Inhibit

0x225A 8795 – – – – – – Reserved

0x225B 8796 RWC 1 mA INT16U – A/E Earth-leakage current IΔn. The IΔn range 
depends on the nominal current In.

0x225C 8797 – – – – – – Reserved

0x225D 8798 RWC 1 ms INT16U 0–1000 A/E tΔn time delay
tΔn = 0, 60, 150, 500, 1000 ms
If IΔn = 0.03 mA, then tΔn = 0 ms.

0x225E–
0x225F

8799–
8800

– – – – – – Reserved

0x2260 8801 – – – – – – Reserved

0x2261 8802 – – – – – – Reserved

0x2262 8803 – – – – – – Reserved

Address Register RW X Unit Type Range A/E Description

0x22C3 8900 RWC – – INT16U 0–1 E Status: 0 = Off, 1 = On

0x22C4 8901 RWC 10 – INT16U 10–80 E Ijam coefficient, adjustable in step of 1

0x22C5 8902 R 1 A INT16U – E Ijam pick-up value = (Ir) x (Ijam coefficient) / 10

0x22C6 8903 RWC 1 s INT16U 1–30 E tjam time delay

Address Register RW X Unit Type Range A/E Description

0x22C7 8904 R – – INT16U 0–2 E Status: 0 = Off, 1 = On, 2 = Inhibit

0x22C8 8905 RWC 1 % INT16U 10–40 E Iunbal coefficient

0x22C9 8906 RWC 1 s INT16U 1–10 E tunbal time delay

0x22CA 8907 – – – – – – Reserved

Address Register RW X Unit Type Range A/E Description

0x22CB 8908 RWC – – INT16U 0–1 E Status: 0 = Off, 1 = On

0x22CC 8909 RWC 100 – INT16U 30–90 E Iunderload coefficient, adjustable in step of 1

0x22CD 8910 R 1 A INT16U – E Iunderload pick-up 
value = (Ir) x (Iunderload) / 100

0x22CE 8911 RWC 1 s INT16U 1–200 E tunderload time delay
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Long-Start Protection Parameters
A read request of 4 registers is necessary to read the long-start protection parameters.

The long-start protection is available for motor application only. The long-start protection command 
(command code = 45451) configures the content of the long-start protection registers.

Neutral Protection Parameters
The neutral protection is only available when system type in register 3314 is 30 or 41. Refer to System 
Type (see page 129).

A read request of 4 registers is necessary to read the neutral protection parameters.

The neutral protection command (command code = 45197) configures the content of the neutral protection 
registers.

Thermal Memory Inhibit Parameter

Address Register RW X Unit Type Range A/E Description

0x22CF 8912 RWC – – INT16U 0–1 E Status: 0 = Off, 1 = On

0x22D0 8913 RWC 10 – INT16U 10–80 E Ilongstart coefficient, adjustable in step of 
1

0x22D1 8914 R 1 A INT16U – E Ilongstart pick-up value = (Ir) x (Ilongstart 
coefficient) / 10

0x22D2 8915 RWC 1 s INT16U 1–200 E tlongstart time delay

Address Register RW X Unit Type Range A/E Description

0x22D3 8916 R – – INT16U 0–2 A/E Status: 0 = Off, 1 = On, 2 = Inhibit (1)

0x22D4 8917 RWC – – INT16U 0–3 A/E Neutral coefficient pickup value
0 = Off
1 = 0.5
2 = 1.0
3 = OSN

0x22D5 8918 R 1 A INT16U 0–32766 A/E Ir pick-up value

0x22D6 8919 R 1 A INT16U 0–32766 A/E Isd pick-up value

(1) For 40 A IEC and 60 A UL circuit breakers, the user cannot set up the neutral coefficient pickup value to 0.5.

Address Register RW X Unit Type Range A/E Description

0x22E1 8930 R – – INT16U 1–2 A/E Status: 1 = On, 2 = Inhibit
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Configuration of the SDx Module

Output 1
A read request of 3 registers is necessary to read the output 1 parameters.

The user can check the status and the validity of output 1 at register 8857 (see page 110).

Output 2
A read request of 3 registers is necessary to read the output 2 parameters.

The user can check the status and the validity of output 2 at register 8857 (see page 110).

Address Register RW X Unit Type Range A/E Description

0x2648 9801 R 1 – INT16U 0–4 A/E Output mode
0 = normal mode
1 = latched mode
2 = time delayed mode
3 = closed forced mode
4 = open forced mode

0x2649 9802 R 1 s INT16U 1–360 A/E Delay (if the output mode is set to 2).
The factory setting is 1 s.

0x264A 9803 R 1  – INT16U 0–65535 A/E Alarm identifier (201–210, 1013, 1014, 1015).
The alarm identifier is set to 0 if there is no alarm.

Address Register RW X Unit Type Range A/E Description

0x264F 9808 R 1 – INT16U 0–4 A/E Output mode
0 = normal mode
1 = latched mode
2 = time delayed mode
3 = closed forced mode
4 = open forced mode

0x2650 9809 R 1 s INT16U 1–360 A/E Delay (if the output mode is set to 2).
The factory setting is 1 s.

0x2651 9810 R 1  – INT16U 0–65535 A/E Alarm identifier (201–210, 1013, 1014, 1015).
The alarm identifier is set to 0 if there is no alarm.
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Measurement Parameters

System Type
The setup ENVT (External Neutral Voltage Tap) presence command (command code = 46472) configures 
the content of the system type register.

Determining system type:

Quadrant Total

Power Flow Sign
The power flow sign command (command code = 47240) configures the content of the power flow sign 
register.

Address Register RW X Unit Type Range A/E Description

0x0CF1 3314 RW* – – INT16U 30–41 A/E System type

If... Then... Result

the system type is 3-pole circuit 
breaker with external neutral 
current transformer and without 
external neutral voltage tap

system type = 30 Measurements of the phase-to-phase voltages are 
available.
Measurements of the phase-to-neutral voltages are not 
available.
Measurement of the neutral current is available.
3 wattmeters method is not possible.

the system type is 3-pole circuit 
breaker without external neutral 
current transformer and without 
external neutral voltage tap 

system type = 31 Measurements of the phase-to-phase voltages are 
available.
Measurements of the phase-to-neutral voltages are not 
available.
Measurement of the neutral current is not available.
3 wattmeters method is not possible.

the system type is 3-pole circuit 
breaker without external neutral 
current transformer and with 
external neutral voltage tap 

system type = 40 Measurements of the phase-to-phase voltages are 
available.
Measurements of the phase-to-neutral voltages are 
available.
Measurement of the neutral current is not available.
3 wattmeters method is possible.

the system type is 3-pole circuit 
breaker with external neutral 
current transformer and external 
neutral voltage tap, or if the 
system type is 4-pole circuit 
breaker

system type = 41 Measurements of the phase-to-phase voltages are 
available.
Measurements of the phase-to-neutral voltages are 
available.
Measurement of the neutral current is available.
3 wattmeters method is possible.

Address Register RW X Unit Type Range A/E Description

0x08C1 2242 R – – INT16U 1–4 E Quadrant total

0x08C2 2243 R – – INT16U 0–1 E 0 = lead
1 = lag

Address Register RW X Unit Type Range A/E Description

0x0CF3 3316 RW* – – INT16U 0–1 E Power flow sign:
0 = the active power flows from 
upstream (top) to downstream 
(bottom) (factory setting).
1 = the active power flows from 
downstream (bottom) to 
upstream (top).
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Power Factor Sign
The power factor sign configuration command (command code = 47241) configures the content of the 
power factor sign register.

Energy Accumulation Mode
The energy accumulation mode configuration command (command code = 47242) configures the content 
of the energy accumulation mode register.

Demand Time
The current demand configuration command (command code 47243) configures the content of register 
3352.

The power demand configuration command (command code 47244) configures the content of registers 
3354 and 3355.

Refer to the Micrologic 5 and 6 Trip Units User Manual for more information regarding the demand 
calculation method.

Nominal Voltage
The setup nominal voltage Vn display command (command code = 47245) configures the content of the 
nominal voltage register.

Address Register RW X Unit Type Range A/E Description

0x0CF5 3318 RW* – – INT16U 0–2 E Sign convention for the power 
factor and the fundamental 
power factor (cosϕ):
0 = IEC convention
2 = IEEE convention (factory 
setting)

Address Register RW X Unit Type Range A/E Description

0x0CFB 3324 RW* – – INT16U 0–1 E Energy accumulation mode:
0 = absolute accumulation 
(factory setting)
Ep = EpIn + EpOut
Eq = EqIn + EqOut
1 = signed accumulation
Ep = EpIn – EpOut
Eq = EqIn – EqOut

Address Register RW X Unit Type Range A/E Description

0x0D17 3352 RW* – min INT16U 5–60 E Duration of the current 
demand calculation window, 
adjustable in steps of 
1 minute.
The factory setting is 
15 minutes.

0x0D19 3354 RW* – – INT16U 0–5 E Power demand calculation 
method (window type):
0 = sliding (factory setting)
2 = block 
5 = synchronized to 
communication

0x0D1A 3355 RW* – min INT16U 5–60 E Duration of the power 
demand calculation window, 
adjustable in steps of 
1 minute.
The factory setting is 
15 minutes.

Address Register RW X Unit Type Range A/E Description

0x258F 9616 RW* 1 V INT16U 0–65535 A/E Nominal voltage Vn.
Factory setting = 400 V
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Time-Stamped Information

General Description
The time-stamped information enables the user to know all the dates relative to important information such 
as previous protection settings and minimum/maximum values of currents, voltages, and system 
frequency. 

The time-stamped information table describes:
the previous protection setup parameters and corresponding dates
the minimum and maximum values of voltage measurements and corresponding dates
the maximum values of current measurements and corresponding dates
the minimum and maximum system frequencies and corresponding dates
the peak demand of current and power and corresponding dates

A read request of 100 registers is necessary to read the time-stamped previous protection registers 
(29600–29699).

Previous Long-Time Protection Setup

Previous Short-Time Protection Setup

Address Register RW X Unit Type Range A/E Description

0x739F 29600 R 1 A INT16U – A/E Previous Ir pick-up value. The Ir range depends on 
the nominal current In.

0x73A0–
0x73A2

29601–
29603

R – – ULP – A/E Date and time of the previous setup in ULP format

0x73A3 29604 R 1 ms INT16U 500– 
16000

A/E Previous tr time delay (distribution application)
tr = 500, 1000, 2000, 4000, 8000, 16000 ms

0x73A4–
0x73A6

29605–
29607

R – – ULP – A/E Date and time of the previous setup in ULP format

0x73A7 29608 R 1 – INT16U 5–30 A/E Motor class (motor application only)
Possible values = 5, 10, 20, 30

0x73A8–
0x73AA

29609–
29611

R – – ULP – A/E Date and time of the previous setup in ULP format

0x73AB 29612 R – – INT16U 1–2 A/E Previous cool fan setup (motor application only)
1 = auto, 2 =motor

0x73AC–
0x73AE

29613–
29615

R – – ULP – A/E Date and time of the previous setup in ULP format.

Address Register RW X Unit Type Range A/E Description

0x73AF 29616 R 10 – INT16U (1) A/E Previous Isd coefficient pick-up value

0x73B0–
0x73B2

29617–
29619

R – – ULP – A/E Date and time of the previous setup in ULP 
format

0x73B3 29620 R 1 ms INT16U 0–400 A/E Previous tsd time delay
tsd = 0, 100, 200, 300, 400 ms
If tsd = 0 ms, then I2t must be Off.

0x73B4–
0x73B6

29621–
29623

R – – ULP – A/E Date and time of the previous setup in ULP 
format

0x73B7 29624 R – – INT16U 0–1 A/E Previous type of protection: 0 = I2t On, 1 = I2t Off

0x73B8–
0x73BA

29625–
29627

R – – ULP – A/E Date and time of the previous setup in ULP 
format

(1) The Isd coefficient range depends on:
the application:

for distribution application, the range is 15–100, adjustable in step of 5.

for motor application, the range is 50–130, adjustable in step of 5.

the Micrologic trip unit rotary switch if it exists.
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Previous Instantaneous Protection Setup

Previous Ground-Fault Protection Setup

Previous Earth-Leakage (Vigi) Protection Setup

Previous Jam Protection Setup
The jam protection is available for motor application only.

Address Register RW X Unit Type Range A/E Description

0x73BB 29628 R 10 – INT16U (1) A/E Previous Ii coefficient pick-up value

0x73BC–
0x73BE

29629–
29631

R – – ULP – A/E Date and time of the previous setup in ULP 
format

(1) The Ii coefficient range depends on the circuit breaker size:
for 100–160 A, the range is 15–150.
for 250–400 A, the range is 15–120.
for 630 A, the range is 15–110.

Address Register RW X Unit Type Range A/E Description

0x73BF 29632 R 100 ms INT16U (1) A/E Previous Ig coefficient pick-up value.

0x73C0–
0x73C2

29633–
29635

R – – ULP – A/E Date and time of the previous setup in ULP format

0x73C3 29636 R 1 ms INT16U 0–400 A/E Previous tg time delay
tg = 0, 100, 200, 300, 400 ms

0x73C4–
0x73C6

29637–
29639

R – – ULP – A/E Date and time of the previous setup in ULP format

0x73C7 29640 R – – INT16U 0–1 A/E Previous type of protection: 0 = I2t On, 1 = I2t Off

0x73C8–
0x73CA

29641–
29643

R – – ULP – A/E Date and time of the previous setup in ULP format

(1) The Ig coefficient range depends on the nominal current In and the Micrologic trip unit rotary switch if it exists.
For example, 0 (protection off) or 0.40 In to In in step of 0.05.

Address Register RW X Unit Type Range A/E Description

0x73CB 29644 R 1 mA INT16U – A/E Previous IΔn pick-up value. The IΔn depends on 
the nominal current In.

0x73CC–
0x73CE

29645–
29647

R – – ULP – A/E Date and time of the previous setup in ULP 
format

0x73CF 29648 R 1 ms INT16U 0–1000 A/E Previous tΔn time delay
tΔn = 0, 60, 150, 500, 1000 ms 
If IΔn = 0.03 mA, then TΔn = 0 ms.

0x73D0–
0x73D2

29649–
29651

R – – ULP – A/E Date and time of the previous setup in ULP 
format

Address Register RW X Unit Type Range A/E Description

0x73D3 29652 R – – INT16U 0–2 E Previous setup status: 0 = Off, 1 = On

0x73D4–
0x73D6

29653–
29655

R – – ULP – E Date and time of the previous setup in 
ULP format

0x73D7 29656 R 10 – INT16U 10–80 E Previous Ijam coefficient pick-up value

0x73D8–
0x73DA

29657–
29659

R – – ULP – E Date and time of the previous setup in 
ULP format

0x73DB 29660 R 1 s INT16U 1–30 E Previous tjam time delay

0x73DC–
0x73DE

29661–
29663

R – – ULP – E Date and time of the previous setup in 
ULP format
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Previous Unbalance Protection Setup
The unbalance protection is available for motor application only.

Previous Underload Protection Setup
The underload protection is available for motor application only.

Previous Long-Start Protection Setup
The long-start protection is available for motor application only.

Previous Neutral Protection Setup
The neutral protection is only available when system type in register 3314 is 30 or 41. Refer to System 
Type (see page 110).

Address Register RW X Unit Type Range A/E Description

0x73DF 29664 R 1 % INT16U 10–40 E Previous unbalance coefficient pick-up value

0x73E0–
0x73E2

29665–
29667

R – – ULP – E Date and time of the previous setup in ULP 
format

0x73E3 29668 R 1 s INT16U 1–10 E Previous tunbal time delay

0x73E4–
0x73E6

29669–
29671

R – – ULP – E Date and time of the previous setup in ULP 
format

Address Register RW X Unit Type Range A/E Description

0x73E7 29672 R – – INT16U 0–2 E Previous setup status: 0 = Off, 1 = On

0x73E8–
0x73EA

29673–
29675

R – – ULP – E Date and time of the previous setup in ULP 
format

0x73EB 29676 R 100 – INT16U 30–90 E Previous Iunderload coefficient pick-up value

0x73EC–
0x73EE

29677–
29679

R – – ULP – E Date and time of the previous setup in ULP 
format

0x73EF 29680 R 1 s INT16U 1–200 E Previous tunderload time delay

0x73F0–
0x73F2

29681–
29683

R – – ULP – E Date and time of the previous setup in ULP 
format

Address Register RW X Unit Type Range A/E Description

0x73F3 29684 R – – INT16U 0–2 E Previous setup status: 0 = Off, 1 = On

0x73F4–
0x73F6

29685–
29687

R – – ULP – E Date and time of the previous setup in ULP 
format

0x73F7 29688 R 10 – INT16U 10–50 E Previous Ilongstart coefficient pick-up value

0x73F8–
0x73FA

29689–
29691

R – – ULP – E Date and time of the previous setup in ULP 
format

0x73FB 29692 R 1 s INT16U 1–30 E Previous tlongstart time delay

0x73FC–
0x73FE

29693–
29695

R – – ULP – E Date and time of the previous setup in ULP 
format

Address Register RW X Unit Type Range A/E Description

0x73FF 29696 R – – INT16U 0–3 A/E Previous neutral coefficient pick-up value:
0 = Off
1 = 0.5
2 = 1.0
3 = OSN

0x7400–
0x7402

29697–
29699

R – – ULP – A/E Date and time of the previous setup in ULP 
format
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Minimum/Maximum V12 Voltage Measurements
A read request of 48 registers is necessary to read the time-stamped minimum/maximum values of voltage, 
current, and frequency registers (29780–29827).

Register = 0 if voltage < 25 V.

Minimum/Maximum V23 Voltage Measurements
Register = 0 if voltage < 25 V.

Minimum/Maximum V31 Voltage Measurements
Register = 0 if voltage < 25 V.

Maximum I1 Current Measurement

Maximum I2 Current Measurement

Address Register RW X Unit Type Range A/E Description

0x7453 29780 R 1 V INT16U 0–850 E Minimum of RMS phase-to-phase voltage V12

0x7454–
0x7456

29781–
29783

R – – ULP – E Date and time in ULP format

0x7457 29784 R 1 V INT16U 0–850 E Maximum of RMS phase-to-phase voltage 
V12

0x7458–
0x745A

29785–
29787

R – – ULP – E Date and time in ULP format

Address Register RW X Unit Type Range A/E Description

0x745B 29788 R 1 V INT16U 0–850 E Minimum of RMS phase-to-phase voltage 
V23

0x745C–
0x745E

29789–
29791

R – – ULP – E Date and time in ULP format

0x745F 29792 R 1 V INT16U 0–850 E Maximum of RMS phase-to-phase voltage 
V23

0x7460–
0x7462

29793–
29795

R – – ULP – E Date and time in ULP format

Address Register RW X Unit Type Range A/E Description

0x7463 29796 R 1 V INT16U 0–850 E Minimum of RMS phase-to-phase voltage V31

0x7464–
0x7466

29797–
29799

R – – ULP – E Date and time in ULP format

0x7467 29800 R 1 V INT16U 0–850 E Maximum of RMS phase-to-phase voltage 
V31

0x7468–
0x746A

29801–
29803

R – – ULP – E Date and time in ULP format

Address Register RW X Unit Type Range A/E Description

0x746B 29804 R 1 A INT16U 0–20xIn A/E Maximum of RMS current on phase 1: I1

0x746C–
0x746E

29805–
29807

R – – ULP – A/E Date and time in ULP format

Address Register RW X Unit Type Range A/E Description

0x746F 29808 R 1 A INT16U 0–20xIn A/E Maximum of RMS current on phase 2: I2

0x7470–
0x7472

29809–
29811

R – – ULP – A/E Date and time in ULP format
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Maximum I3 Current Measurement

Maximum IN Current Measurement

Minimum System Frequency
When the Micrologic trip unit cannot calculate the frequency, it returns Not Evaluated = 32768 (0x8000).

Maximum System Frequency
When the Micrologic trip unit cannot calculate the frequency, it returns Not Evaluated = 32768 (0x8000).

I1 Peak Demand Measurement
A read request of 20 registers is necessary to read the time-stamped peak demand of current and power 
(29828–29847). 

I2 Peak Demand Measurement

I3 Peak Demand Measurement

Address Register RW X Unit Type Range A/E Description

0x7473 29812 R 1 A INT16U 0–20xIn A/E Maximum of RMS current on phase 3: I3

0x7474–
0x7476

29813–
29815

R – – ULP – A/E Date and time in ULP format

Address Register RW X Unit Type Range A/E Description

0x7477 29816 R 1 A INT16U 0–20xIn A/E Maximum of RMS current on neutral: IN

0x7478–
0x747A

29817–
29819

R – – ULP – A/E Date and time in ULP format

Address Register RW X Unit Type Range A/E Description

0x747B 29820 R 10 Hz INT16U 150–4400 E Minimum of system frequency

0x747C–
0x747E

29821–
29823

R – – ULP – E Date and time in ULP format

Address Register RW X Unit Type Range A/E Description

0x747F 29824 R 10 Hz INT16U 150–4400 E Maximum of system frequency

0x7480–
0x7482

29825–
29827

R – – ULP – E Date and time in ULP format

Address Register RW X Unit Type Range A/E Description

0x7483 29828 R 1 A INT16U 0–20xIn E I1 peak demand

0x7484–
0x7486

29829–
29831

R – – ULP – E Date and time in ULP format

Address Register RW X Unit Type Range A/E Description

0x7487 29832 R 1 A INT16U 0–20xIn E I2 peak demand

0x7488–
0x748A

29833–
29835

R – – ULP – E Date and time in ULP format

Address Register RW X Unit Type Range A/E Description

0x748B 29836 R 1 A INT16U 0–20xIn E I3 peak demand

0x748C–
0x748E

29837–
29839

R – – ULP – E Date and time in ULP format
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IN Peak Demand Measurement

P Peak Demand Measurement

Address Register RW X Unit Type Range A/E Description

0x748F 29840 R 1 A INT16U 0–20xIn E IN peak demand

0x7490–
0x7492

29841–
29843

R – – ULP – E Date and time in ULP format

Address Register RW X Unit Type Range A/E Description

0x7493 29844 R 10 kW INT16 -30000–
+30000

E P peak demand

0x7494–
0x7496

29845–
29847

R – – ULP – E Date and time in ULP format
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Maintenance Indicators

Time of Use Counter
The time of use counter reports the time of use of the circuit breaker. The time of use is written in the 
EEPROM every hour. If the time of use counter reaches the maximum value 4 294 967 295 and a new time 
of use event occurs, then the counter is reset to 0.

A read request of 2 registers is necessary to read the time of use counter.

Rate of Wear Counter
The rate of wear counter reports the percentage of the circuit breaker contact use. 

Boot Counter
The boot counter reports the number of cold starts (power-up) and the number of warm starts (software 
reset of the Micrologic trip unit). 

EEPROM Writing Counter
The EEPROM writing counter reports the number of storages of the energy measurement in the EEPROM. 
The energy measurement is written in the EEPROM every hour. If the EEPROM writing counter reaches 
the maximum value 4 294 967 295 and a new EEPROM writing event occurs, then the EEPROM writing 
counter is reset to 0.

Load Profile Counters
The load profile counters report the number of hours for each range of current in the Micrologic trip unit. If 
the load profile counters reach the maximum value 4 294 967 295 and a new load profile event occurs, 
then the load profile counters are reset to 0.

A read request of 8 registers is necessary to read the load profile counters.

Address Register RW X Unit Type Range A/E Description

0x749A–
0x749B

29851–
29852

R 1 Hour INT32U 0–4 294 967 295 A/E Time of use counter

Address Register RW X Unit Type Range A/E Description

0x749C 29853 R 1 % INT16U 0–32766 A/E Rate of wear contact
0% = The circuit breaker contact is 
new.
> 100% = The circuit breaker 
contact must be changed.

Address Register RW X Unit Type Range A/E Description

0x749D 29854 R 1 – INT16U 0–32766 A/E Boot counter

Address Register RW X Unit Type Range A/E Description

0x749E–
0x749F

29855–
29856

R 1 – INT32U 0–4 294 967 295 A/E Counter of EEPROM writing

Address Register RW X Unit Type Range A/E Description

0x74B7–
0x74B8

29880–
29881

R 1 Hour INT32U 0–4 294 967 295 A/E Hours current was 0-49% 
of nominal range

0x74B9–
0x74BA

29882–
29883

R 1 Hour INT32U 0–4 294 967 295 A/E Hours current was 50-
79% of nominal range

0x74BB–
0x74BC

29884–
29885

R 1 Hour INT32U 0–4 294 967 295 A/E Hours current was 80-
89% of nominal range

0x74BD–
0x74BE

29886–
29887

R 1 Hour INT32U 0–4 294 967 295 A/E Hours current was 90-
100% of nominal range
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Temperature Profile Counters
The temperature profile counters report the number of hours for each range of temperature in the 
Micrologic trip unit. If the temperature profile counters reach the maximum value 4 294 967 295 and a new 
temperature profile event occurs, then the temperature profile counters are reset to 0. 

A read request of 12 registers is necessary to read the temperature profile counters.

Protection Trips Counters
The protection trips counters report the number of protection trips for each type of protection: long-time, 
short-time, instantaneous, ground-fault, earth-leakage (Vigi), jam, unbalance, long-start, and underload 
protections.

The protection trips counters stop incrementing when they reach the maximum value 10000.

A read request of 9 registers is necessary to read the protection trips counters.

Address Register RW X Unit Type Range A/E Description

0x74C1–
0x74C2

29890–
29891

R 1 Hour INT32U 0–4 294 967 295 A/E Hours temperature was 
< -30 °C (-22 °F)

0x74C3–
0x74C4

29892–
29893

R 1 Hour INT32U 0–4 294 967 295 A/E Hours temperature was in 
the -30–+59 °C range 
(22–138.2 °F)

0x74C5–
0x74C6

29894–
29895

R 1 Hour INT32U 0–4 294 967 295 A/E Hours temperature was in 
the +60–+74 °C range 
(140–165.2 °F)

0x74C7–
0x74C8

29896–
29897

R 1 Hour INT32U 0–4 294 967 295 A/E Hours temperature was in 
the +75–+89 °C range 
(167–192.2 °F)

0x74C9–
0x74CA

29898–
29899

R 1 Hour INT32U 0–4 294 967 295 A/E Hours temperature was in 
the +90–+99 °C range 
(194–210.2 °F)

0x74CB–
0x74CC

29900–
29901

R 1 Hour INT32U 0–4 294 967 295 A/E Hours temperature was 
> +100 °C (212 °F)

Address Register RW X Unit Type Range A/E Description

0x74D5 29910 R 1 – INT16U 0–10000 A/E Number of long-time protection trips

0x74D6 29911 R 1 – INT16U 0–10000 A/E Number of short-time protection trips

0x74D7 29912 R 1 – INT16U 0–10000 A/E Number of instantaneous protection trips
(including integrated instantaneous protection, 
instantaneous with earth-leakage (Vigi) 
protection, and reflex protection)

0x74D8 29913 R 1 – INT16U 0–10000 A/E Number of ground-fault protection trips

0x74D9 29914 R 1 – INT16U 0–10000 A/E Number of earth-leakage (Vigi) protection trips

0x74DA 29915 R 1 – INT16U 0–10000 A/E Number of jam protection trips

0x74DB 29916 R 1 – INT16U 0–10000 A/E Number of unbalance protection trips

0x74DC 29917 R 1 – INT16U 0–10000 A/E Number of long-start protection trips

0x74DD 29918 R 1 – INT16U 0–10000 A/E Number of underload protection trips
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Alarms Counters
The alarms counters report the number of occurrences of the alarms. When an alarm is configured, the 
associated counter is set to 0. The alarm counters stop incrementing when they reach the maximum value 
10000.

A read request of 13 registers is necessary to read the alarms counters.

Maintenance Operation Counters
The maintenance operation counters report the number of some maintenance operations. The 
maintenance operation counters stop incrementing when they reach the maximum value 10000.

A read request of 7 registers is necessary to read the maintenance operation counters.

Address Register RW X Unit Type Range A/E Description

0x74F3 29940 R 1 – INT16U 0–10000 A/E Counter of user-defined alarm 201

0x74F4 29941 R 1 – INT16U 0–10000 A/E Counter of user-defined alarm 202

0x74F5 29942 R 1 – INT16U 0–10000 A/E Counter of user-defined alarm 203

0x74F6 29943 R 1 – INT16U 0–10000 A/E Counter of user-defined alarm 204

0x74F7 29944 R 1 – INT16U 0–10000 A/E Counter of user-defined alarm 205

0x74F8 29945 R 1 – INT16U 0–10000 A/E Counter of user-defined alarm 206

0x74F9 29946 R 1 – INT16U 0–10000 A/E Counter of user-defined alarm 207

0x74FA 29947 R 1 – INT16U 0–10000 A/E Counter of user-defined alarm 208

0x74FB 29948 R 1 – INT16U 0–10000 A/E Counter of user-defined alarm 209

0x74FC 29949 R 1 – INT16U 0–10000 A/E Counter of user-defined alarm 210

0x74FD 29950 R 1 – INT16U 0–10000 A/E Counter of pre-alarm Ir

0x74FE 29951 R 1 – INT16U 0–10000 A/E Counter of pre-alarm Ig

0x74FF 29952 R 1 – INT16U 0–10000 A/E Counter of pre-alarm IΔn

Address Register RW X Unit Type Range A/E Description

0x751B 29980 R 1 – INT16U 0–10000 A/E Counter of Micrologic trip unit locking pad 
activation

0x751C 29981 R 1 – INT16U 0–10000 A/E Counter of connections of the maintenance 
module

0x751D 29982 R 1 – INT16U 0–10000 A/E Counter of ground-fault test operation (using 
Micrologic keypad only)

0x751E 29983 R 1 – INT16U 0–10000 A/E Counter of earth-leakage (Vigi) test operation

0x751F 29984 R 1 – INT16U 0–10000 A/E Counter of ZSI (Zone Selective Interlocking) test 
operation

0x7520 29985 R 1 – INT16U 0–10000 A/E Counter of numerical injection test operation

0x7521 29986 R 1 – INT16U 0–10000 A/E Counter of reset minimum/maximum command
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Miscellaneous

Current Date and Time
A read request of 3 registers is necessary to read the current date.

The set absolute time command (command code 769) configures the content of the current date registers.

Temperature

Time Remaining Until Long-Time Tripping
Time remaining until long-time tripping is evaluated every second. If another protection is tripped, then time 
remaining until long-time tripping continues to be evaluated.

Time remaining until long-time tripping = 32768 (0x8000) if
long-time protection is already tripped, or
time remaining until long-time tripping is below 1 s, or
no default is detected by long-time protection.

If time remaining until long-time tripping is > 7200 s, then time remaining until long-time tripping = 7200 s.

Phase Rotation

Failure Status

NOTE: In the case of a STOP event, it is mandatory to replace the Micrologic trip unit. In the case of an 
ERROR event, it is advised to replace the Micrologic trip unit (the core protection functions still work but it 
is preferable to replace the Micrologic trip unit).

Address Register RW X Unit Type Range A/E Description

0x0BB7–
0x0BB9

3000–
3002

RW* – – ULP – A/E Current date and time in ULP 
format

Address Register RW X Unit Type Range A/E Description

0x2292 8851 R 1 °C INT16 -30– +120 A/E Temperature of the Micrologic trip 
unit

Address Register RW X Unit Type Range A/E Description

0x22A0 8865 R 1 s INT16U 1–7200 A/E Time remaining until long-time 
tripping

Address Register RW X Unit Type Range A/E Description

0x22A7 8872 R 1 – INT16U 0–1 E 0 = 123 phase sequence
1 = 132 phase sequence

Address Register RW X Unit Type Range A/E Bit Description

0x72CD 29390 R – – INT16U – A/E – Failure status

A/E 0 Reserved

A/E 1 STOP (internal failure)
0 = No internal failure
1 = Internal failure

A/E 2 ERROR (internal failure)
0 = No internal failure
1 = Internal failure

A/E 3–15 Reserved
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Micrologic Trip Unit Rotary Switches

Micrologic Trip Unit Locking Pad Status

Auxiliary 24 Vdc Power Supply

Micrologic Trip Unit LED

Address Register RW X Unit Type Range A/E Description

0x7525 29990 R 1 – INT16U 1–9 A/E Position of Micrologic trip unit 
rotary switch 1 (Ir)

0x7526 29991 R 1 – INT16U 1–9 A/E Position of Micrologic trip unit 
rotary switch 2 (Isd, Ig/IΔn)

Address Register RW X Unit Type Range A/E Description

0x7527 29992 R 1 – INT16U 0–1 A/E 0 = Micrologic trip unit locking pad 
open
1 = Micrologic trip unit locking pad 
closed

Address Register RW X Unit Type Range A/E Description

0x7528 29993 R 1 – INT16U 0–1 A/E 0 = auxiliary 24 Vdc power supply 
is not present.
1 = auxiliary 24 Vdc power supply 
is present.

Address Register RW X Unit Type Range A/E Bit Description

0x7534 30005 R – – INT16U – A/E – Micrologic trip unit LED

A/E 0 Ready LED
0 = not ready (LED is not 
blinking).
1 = ready (LED is blinking).

A/E 1 Pre-alarm LED 
(distribution application 
only)
0 = pre-alarm is not active 
(LED is steady off).
1 = pre-alarm is active 
(LED is steady on).

A/E 2 Overload LED
0 = overload is not active 
(LED is steady off).
1 = overload is active (LED 
is steady on).

A/E 3–15 Reserved
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Micrologic Trip Unit Commands

Section 4.2
Micrologic Trip Unit Commands

Introduction
This section describes the Micrologic trip unit commands.

What Is in This Section?
This section contains the following topics:

Topic Page

List of Micrologic Trip Unit Commands and Error Codes 143

Micrologic Trip Unit Protection Commands 144

Acknowledge Event Commands 148

Measurement Configuration Commands 149
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List of Micrologic Trip Unit Commands and Error Codes

List of Commands
The following table lists the available Micrologic trip unit commands, their corresponding command codes 
and password levels. Refer to the appropriate procedure to write a command (see page 48).

Error Codes
Error codes generated by Micrologic trip units are the generic error codes (see page 51).

Command Command Code Password Level

Long-time protection 45192 Level 4

Short-time protection 45193 Level 4

Instantaneous protection 45194 Level 4

Ground-fault protection 45195 Level 4

Earth-leakage (Vigi) protection 45196 Level 4

Neutral protection 45197 Level 4

Jam protection 45448 Level 4

Underload protection 45449 Level 4

Unbalance protection 45450 Level 4

Long-start protection 45451 Level 4

Acknowledge a latched output 45216 Level 3 or 4

Acknowledge a trip 45217 Level 4

Set up ENVT presence 46472 Level 4

Reset minimum/maximum 46728 Level 3 or 4

Start/stop synchronization 46729 Level 3 or 4

Power flow sign configuration 47240 Level 4

Power factor sign configuration 47241 Level 4

Energy accumulation mode configuration 47242 Level 4

Current demand configuration 47243 Level 4

Power demand configuration 47244 Level 4

Set up nominal voltage Vn display 47245 Level 4
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Micrologic Trip Unit Protection Commands

Long-Time Protection
The user can read the long-time protection parameters from register 8754 to 8763. Refer to Long-time 
Protection Parameters (see page 124).

To set the long-time protection parameters, the user must set up the command registers the following way:

Short-Time Protection
The user can read the short-time protection parameters from register 8764 to 8773. Refer to Short-Time 
Protection Parameters (see page 124).

To set the short-time protection parameters, the user must set up the command registers the following way:

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 45192 A/E Command code = 45192

0x1F40 8001 – – INT16U 18 A/E Number of parameters (bytes) = 18

0x1F41 8002 – – INT16U 5121 A/E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 4 password (factory setting = ‘0000’ = 0x30303030)

0x1F45 8006 1 A INT16U – A/E Ir pick-up value. The Ir range depends on the nominal 
current In and on the position of the Micrologic trip unit 
rotary switch 1 (Ir).

0x1F46 8007 1 ms INT16U 500–
16000

A/E tr time delay (distribution application only)
tr = 500, 1000, 2000, 4000, 8000, 16000 ms

0x1F47 8008 – – INT16U 5–30 A/E Motor class (motor application only)
Possible values = 5, 10, 20, 30

0x1F48 8009 – – INT16U 1–2 A/E Cool fan (motor application only)
1 = auto, 2 = motor

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 45193 A/E Command code = 45193

0x1F40 8001 – – INT16U 16 A/E Number of parameters (bytes) = 16

0x1F41 8002 – – INT16U 5121 A/E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 10 – INT16U (1) A/E Isd coefficient, adjustable in step of 5.
Isd pick-up value = (Ir) x (Isd coefficient) / 10

0x1F46 8007 1 ms INT16U 0–400 A/E tsd time delay
tsd= 0, 100, 200, 300, 400 ms
If tsd = 0 ms, then I2t must be Off. 

0x1F47 8008 – – INT16U 0–1 A/E Type of protection: 0 = I2t On, 1 = I2t Off
For motor application, tsd = 0 ms and I2t is Off (fixed 
values).

(1) For distribution application, the range is 15–100. For motor application, the range is 50–130.
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Instantaneous Protection
The user can read the instantaneous protection parameters from register 8774 to 8783. Refer to 
Instantaneous Protection Parameters (see page 125).

To set the instantaneous protection parameters, the user must set up the command registers the following 
way:

Ground-Fault Protection
The user can read the ground-fault protection parameters from register 8784 to 8793. Refer to Ground-
Fault Protection Parameters (see page 125).

To set the ground-fault protection parameters, the user must set up the command registers the following 
way:

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 45194 A/E Command code = 45194

0x1F40 8001 – – INT16U 12 A/E Number of parameters (bytes) = 12

0x1F41 8002 – – INT16U 5121 A/E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 4 password (factory setting 
= ‘0000’ = 0x30303030)

0x1F45 8006 10 – INT16U (1) A/E Ii coefficient, adjustable in step of 5.
Ii pick-up value = (In) x (Ii coefficient) / 10

(1) The Ii coefficient range depends on the circuit breaker size:
for 100–160 A, the range is 15–150.
for 250–400 A, the range is 15–120.
for 630 A, the range is 15–110.

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 45195 A/E Command code = 45195

0x1F40 8001 – – INT16U 16 A/E Number of parameters (bytes) = 16

0x1F41 8002 – – INT16U 5121 A/E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 100 – INT16U (1) A/E Ig coefficient, adjustable in step of 5. The value is 
defined by the position of the Micrologic trip unit rotary 
switch 2 (Ig). 
Ig pick-up value = (In) x (Ig coefficient) / 100

0x1F46 8007 1 ms INT16U 0–400 A/E tg time delay
tg = 0, 100, 200, 300, 400 ms
If tg = 0 ms, then I2t must be Off. 

0x1F47 8008 – – INT16U 0–1 A/E Type of protection: 0 = I2t On, 1 = I2t Off
For motor application, tg = 0 ms and I2t is Off (fixed 
values).

(1) The Ig coefficient depends on the sensor rating In and the Micrologic trip unit rotary switch if it exists.
For example, 0 (protection Off) or 0.40 In to In in step of 0.05. The Ig coefficient cannot be set using the command 
interface when the Micrologic rotary switch position Ig is Off.
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Earth-Leakage (Vigi) Protection
The user can read the earth-leakage (Vigi) protection parameters from register 8794 to 8803. Refer to 
Earth-Leakage (Vigi) Protection Parameters (see page 126).

To set the earth-leakage (Vigi) protection parameters, the user must set up the command registers the 
following way:

Neutral Protection
The neutral protection is only available when system type in register 3314 is 30 or 41. Refer to System 
Type (see page 129).

The user can read the neutral protection parameters from register 8916 to 8919. Refer to Neutral 
Protection Parameters (see page 127).

To set the neutral protection registers, the user must set up the command registers the following way:

Jam Protection
The jam protection is available for motor application only.

The user can read the jam protection parameters from registers 8900 to 8903. Refer to Jam Protection 
Parameters (see page 126).

To set the jam protection parameters, the user must set up the command registers the following way:

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 45196 A/E Command code = 45196

0x1F40 8001 – – INT16U 14 A/E Number of parameters (bytes) = 14

0x1F41 8002 – – INT16U 5121 A/E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 1 mA INT16U – A/E IΔn value. The IΔn depends on the nominal current In.

0x1F46 8007 1 ms INT16U 0–1000 A/E tΔn time delay
tΔn = 0, 60, 150, 500, 1000 ms
If IΔn = 0.03 mA, then tΔn = 0 ms

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 45197 A/E Command code = 45197

0x1F40 8001 – – INT16U 12 A/E Number of parameters (bytes) = 12

0x1F41 8002 – – INT16U 5121 A/E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 4 password (factory setting = ‘0000’ = 0x30303030)

0x1F45 8006 – – INT16U 0–3 A/E Neutral coefficient pickup value
0 = Off
1 = 0.5
2 = 1.0
3 = OSN

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 45448 E Command code = 45448

0x1F40 8001 – – INT16U 16 E Number of parameters (bytes) = 16

0x1F41 8002 – – INT16U 5121 E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – E Level 4 password (factory setting = ‘0000’ = 0x30303030)

0x1F45 8006 – – INT16U 0–1 E Activation: 0 = Off, 1 = On

0x1F46 8007 10 – INT16U 10–80 E Ijam coefficient, adjustable in step of 1.
Ijam pick-up value = (Ir) x (Ijam coefficient) / 10

0x1F47 8008 1 s INT16U 1–30 E tjam time delay
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Underload Protection
The underload protection is available for motor application only.

The user can read the underload protection parameters from register 8908 to 8911. Refer to Underload 
Protection Parameters (see page 126).

To set the underload protection parameters, the user must set up the command registers the following way:

Unbalance Protection
The unbalance protection is available for motor application only.

The user can read the unbalance protection parameters from register 8904 to 8907. Refer to Unbalance 
Protection Parameters (see page 126).

To set the unbalance protection parameters, the user must set up the command registers the following 
way:

Long-Start Protection
The long-start protection is available for motor application only.

The user can read the underload protection parameters from register 8912 to 8915. Refer to Long-Start 
Protection Parameters (see page 127).

To set the long-start protection parameters, the user must set up the command registers the following way:

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 45449 E Command code = 45449

0x1F40 8001 – – INT16U 16 E Number of parameters (bytes) = 16

0x1F41 8002 – – INT16U 5121 E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – E Level 4 password (factory setting = 
‘0000’ = 0x30303030) 

0x1F45 8006 – – INT16U 0–1 E Activation: 0 = Off, 1 = On

0x1F46 8007 100 – INT16U 30–90 E Iunderload coefficient, adjustable in step of 1.
Iunderload pick-up value = (Ir) x (Iunderload) / 100

0x1F47 8008 1 s INT16U 1–200 E tunderload time delay

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 45450 E Command code = 45450

0x1F40 8001 – – INT16U 14 E Number of parameters (bytes) = 14

0x1F41 8002 – – INT16U 5121 E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – E Level 4 password (factory setting = ‘0000’ = 0x30303030) 

0x1F45 8006 1 % INT16U 10–40 E Iunbal coefficient

0x1F46 8007 1 s INT16U 1–10 E tunbal time delay

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 45451 E Command code = 45451

0x1F40 8001 – – INT16U 16 E Number of parameters (bytes) = 16

0x1F41 8002 – – INT16U 5121 E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – E Level 4 password (factory setting = ‘0000’ = 0x30303030)

0x1F45 8006 – – INT16U 0–1 E Activation: 0 = Off, 1 = On

0x1F46 8007 10 – INT16U 10–80 E Ilongstart coefficient, adjustable in step of 1. 
Ilongstart pick-up value = (Ir) x (Ilongstart coefficient) / 10

0x1F47 8008 1 s INT16U 1–200 E tlongstart time delay
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Acknowledge Event Commands

Acknowledge a Latched Output
The user can read the SDx module outputs parameters from register 9801 to 9810. Refer to the 
configuration of the SDx Module (see page 128).

To acknowledge a latched output, the user must set up the command registers the following way:

Acknowledge a Trip
To acknowledge a trip, the user must set up the command registers the following way:

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 45216 A/E Command code = 45216

0x1F40 8001 – – INT16U 12 A/E Number of parameters (bytes) = 12

0x1F41 8002 – – INT16U 5121 A/E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 3 or 4 password
For level 4, factory setting = ‘0000’ = 0x30303030
For level 3, factory setting = ‘3333’ = 0x33333333

0x1F45 8006 – – INT16U 1–2 A/E 1 = relay 1, 2 = relay 2

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 45217 A/E Command code = 45217

0x1F40 8001 – – INT16U 10 A/E Number of parameters (bytes) = 10

0x1F41 8002 – – INT16U 5121 A/E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 4 password (factory setting = ‘0000’ = 0x30303030)
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Measurement Configuration Commands

Set Up ENVT Presence
The user can read the ENVT (External Neutral Voltage Tap) presence parameters at register 3314. Refer 
to System Type (see page 129).

To set up ENVT presence, the user must set up the command registers the following way:

Reset Minimum/Maximum
The reset minimum/maximum command resets the minimum values of real-time measurements (registers 
1300 to 1599) and the maximum values of real-time measurements (registers 1600 to 1899). Refer to 
Minimum/Maximum Values of Real-Time Measurements (see page 102).

The reset minimum/maximum command resets the energy measurements (registers 2000 to 2025). Refer 
to Energy Measurements (see page 103).

The reset minimum/maximum command resets the peak demand measurements (registers 2200 to 2237). 
Refer to Demand Measurements (see page 104).

The user can read the minimum and maximum values of current, voltage, and frequency measurements 
and the corresponding dates from register 29780 to 29827. Refer to Minimum/Maximum V12 Voltage 
Measurements (see page 134).

The user can read the dates of the reset minimum/maximum command from register 2900 to 2929. Refer 
to Minimum/Maximum Measurements Reset Time (see page 106).

To reset minimum/maximum values of measurements, the user must set up the command registers the 
following way:

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 46472 E Command code = 46472

0x1F40 8001 – – INT16U 12 E Number of parameters (bytes) = 12

0x1F41 8002 – – INT16U 5121 E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 – – INT16U 0–1 E 0 = ENVT is not present.
1 = ENVT is present.

Address Register Type Range A/E Bit Description

0x1F3F 8000 INT16U 46728 – – Command code = 46728

0x1F40 8001 INT16U 12 – – Number of parameters (bytes) = 12

0x1F41 8002 INT16U 5121 – – Destination = 5121 (0x1401)

0x1F42 8003 INT16U 1 – – 1

0x1F43–
0x1F44

8004–
8005

STRING – – – Level 3 or 4 password:
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333
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Start/Stop Synchronization
The start/stop synchronization command is used to start or stop the calculation of the current or power 
demand. The first command starts the calculation, the next command updates the value of current or power 
demand, and then restarts the calculation. The time period between 2 commands must be less than 
1 hour.

To start/stop synchronization, the user must set up the command registers the following way:

0x1F45 8006 INT16U – – – Reset minimum/maximum of metering 
variables:

To reset the metering variable, set the bit to 
1.
To keep the current values, set the bit to 0.

A/E 0 Reset minimum/maximum current (I1, I2, I3, IN, 
Imax, Ig, IΔn, Iavg, and Iunbal)

E 1 Reset minimum/maximum voltage (V12, V13, 
V23, V1N, V2N, V3N, VavgL-L, VavgL-N, and 
Vunbal)

E 2 Reset minimum/maximum power (active power, 
reactive power, apparent power, and distortion 
power)

E 3 Reset minimum/maximum power factor and 
cosϕ

E 4 Reset minimum/maximum total harmonic 
distortion (THD)

E 5 Reset peak of current demand

E 6 Reset peak of active power, reactive power, and 
apparent power demand

E 7 Reset minimum/maximum frequency

E 8 Reset minimum/maximum thermal image 
(motor application only)

E 9 Reset energy (active, reactive, apparent)

– 10–15 Reserved

Address Register Type Range A/E Bit Description

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 46729 E Command code = 46729

0x1F40 8001 – – INT16U 12 E Number of parameters (bytes) = 12

0x1F41 8002 – – INT16U 5121 E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – E Level 3 or 4 password 
For level 4, factory setting = ‘0000’ = 0x30303030
For level 3, factory setting = ‘3333’ = 0x33333333

0x1F45 8006 – – INT16U – E Start/stop synchronization = 1
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Power Flow Sign Configuration
The user can read the power flow sign configuration at register 3316. Refer to Power Flow Sign 
(see page 129).

To set the power flow sign parameters, the user must set up the command registers the following way:

Power Factor Sign Configuration
The user can read the power factor sign configuration at register 3318. Refer to Power Factor Sign 
(see page 130).

To set the power factor sign parameters, the user must set up the command registers the following way:

Energy Accumulation Mode Configuration
The user can read the energy accumulation mode configuration at register 3324. Refer to Energy 
Accumulation Mode (see page 130).

To set the energy accumulation mode parameters, the user must set up the command registers the 
following way:

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 47240 E Command code = 47240

0x1F40 8001 – – INT16U 12 E Number of parameters (bytes) = 12

0x1F41 8002 – – INT16U 5121 E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 – – INT16U 0–1 E Power flow sign:
0 = the active power flows from upstream (top) to 
downstream (bottom) (factory setting).
1 = the active power flows from downstream (bottom) 
to upstream (top).

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 47241 E Command code = 47241

0x1F40 8001 – – INT16U 12 E Number of parameters (bytes) = 12

0x1F41 8002 – – INT16U 5121 E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 – – INT16U 0–2 E Sign convention for the power factor and 
the fundamental power factor (cosϕ):
0 = IEC convention
2 = IEEE convention (factory setting)

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 47242 E Command code = 47242

0x1F40 8001 – – INT16U 12 E Number of parameters (bytes) = 12

0x1F41 8002 – – INT16U 5121 E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 – – INT16U 0–1 E Energy accumulation mode:
0 = absolute accumulation (factory setting)
1 = signed accumulation
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Current Demand Configuration
The user can read the duration of the current demand calculation window at register 3352. Refer to 
Demand Time (see page 130).

The user can read the current demand parameters from register 2200 to 2207. Refer to Current Demand 
(see page 104).

To start current demand, the user must set up the command registers the following way:

Power Demand Configuration
The user can read the power demand calculation method from register 3354 to 3355. Refer to Demand 
Time (see page 130).

The user can read the power demand parameters from register 2224 to 2237. Refer to Active Power 
Demand (see page 104).

To start power demand, the user must set up the command registers the following way:

Set Up Nominal Voltage Vn Display
The user can read the nominal voltage at register 9616. Refer to Nominal Voltage (see page 130).

To set the nominal voltage Vn display parameters, the user must set up the command registers the 
following way:

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 47243 E Command code = 47243

0x1F40 8001 – – INT16U 12 E Number of parameters (bytes) = 12

0x1F41 8002 – – INT16U 5121 E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 – Min INT16U 5–60 E Duration of the current demand calculation 
window, adjustable in step of 1.
The factory setting is 15 minutes (sliding).

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 47244 E Command code = 47244

0x1F40 8001 – – INT16U 14 E Number of parameters (bytes) = 14

0x1F41 8002 – – INT16U 5121 E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 – Min INT16U 0–5 E Power demand calculation method 
(window type):
0 = sliding
2 = fixed
5 = synchronized to communication
The factory setting is 0 (sliding).

0x1F46 8007 – Min INT16U 5–60 E Duration of the power demand 
calculation window, adjustable in step of 
1.
The factory setting is 15 minutes.

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 47245 E Command code = 47245

0x1F40 8001 – – INT16U 12 E Number of parameters (bytes) = 12

0x1F41 8002 – – INT16U 5121 E Destination = 5121 (0x1401)

0x1F42 8003 – – INT16U 1 E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 – V INT16U 0–65535 E Nominal voltage Vn (factory setting = 
400 V)
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Chapter 5
BSCM Data for Compact NSX Circuit Breakers

Introduction
This chapter describes the BSCM (breaker status and control module) data.

What Is in This Chapter?
This chapter contains the following sections:

Section Topic Page

5.1 BSCM Registers 154

5.2 BSCM Commands 160
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BSCM Registers

Section 5.1
BSCM Registers

What Is in This Section?
This section contains the following topics:

Topic Page

BSCM Identification 155

Circuit Breaker Status 156

Maintenance Indicators 157

Event History 158
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BSCM Identification

Product Identification

BSCM Identifier
The BSCM serial number is composed of a maximum of 11 alphanumeric characters with the following 
format: PPYYWWDnnnn.

PP = plant code
YY = year of fabrication (05–99)
WW = week of fabrication (01–53)
D = day of fabrication (1–7)
nnnn = sequence number (0001–9999)

A read request of 6 registers is necessary to read the BSCM serial number.

Address Register RW X Unit Type Range A/E Description

0x0226 551 R – – INT16U 15149 A/E Product identification = 15149 for the 
BSCM

Address Register RW X Unit Type Range A/E Description

0x0227 552 R – – STRING – A/E ‘PP’

0x0228 553 R – – STRING 05–99 A/E ‘YY’

0x0229 554 R – – STRING 01–53 A/E ‘WW’

0x022A 555 R – – STRING 1–7 A/E ‘Dn’

0x022B 556 R – – STRING 00–99 A/E ‘nn’

0x022C 557 R – – STRING 01–99 A/E ‘n’ (the NULL character ends the serial 
number)
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Circuit Breaker Status

Circuit Breaker Status

Communicating Motor Mechanism Status

Address Register RW X Unit Type Range A/E Bit Description

0x0232 563 R – – INT16U – A/E – Circuit breaker status register

0 OF input status
0 = The circuit breaker is open.
1 = The circuit breaker is closed.

1 SD input status
0 = The circuit breaker is not tripped.
1 = The circuit breaker is tripped due to 
electrical default or shunt trip or push-to-
trip.

2 SDE input status
0 = The circuit breaker is not tripped on 
electrical default.
1 = The circuit breaker is tripped due to 
electrical fault (including ground-fault test 
and earth-leakage test).

– 3–15 Reserved (forced to 0)

Address Register RW X Unit Type Range A/E Bit Description

0x0233 564 R – – INT16U – A/E – Communicating motor mechanism status 
register

0 Motor mechanism
0 = not available
1 = available

1 Manu/auto mode
0 = manu
1 = auto

2 Last command
0 = last command succeeded
1 = last command failed

3 Enable automatic reset
0 = automatic reset is not enabled.
1 = automatic reset is enabled.

4 Enable reset even if SDE
0 = reset is not enable if the circuit 
breaker is tripped on electrical default.
1 = reset is enabled even if the circuit 
breaker is tripped on electrical default.

5 Local/Remote mode selected in the 
FDM121 menu.
0 = Remote mode (default value), the 
communicating motor mechanism is 
controlled through a Modbus command 
only.
1 = Local mode, the communicating 
motor mechanism is controlled through 
the FDM121 menu only.

– 6–15 Reserved (forced to 0)
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Maintenance Indicators

General Description
The BSCM has 7 counters that help managing the Compact NSX circuit breaker.

The BSCM counters have the following properties:
All the counters are saved in non-volatile memory to prevent data loss in case of power loss.
The cumulating OF counter is read only. It stops incrementing when it reaches the maximum value 
4 294 967 295.
The user can preset all counters (except the cumulating OF counter) to any value from 0 to 65535. The 
counters stop incrementing when they reach the maximum value 65535.
A threshold is associated to the OF counter and to the close circuit breaker command counter.
The user can set the threshold to any value from 0 to 65534. The factory setting is 5000. An alarm is 
generated when a counter reaches the threshold.

BSCM Counters

Address Register RW X Unit Type Range A/E Description

0x023A–
0x023B

571–
572

R 1 – INT32U 0–4 294 967 295 A/E Cumulating OF counter (non-
resettable open to close counter)

0x023C 573 RWC 1 – INT16U 0–65535 A/E OF counter (resettable open to close 
counter)

0x023D 574 RWC 1 – INT16U 0–65535 A/E SD counter (Close to SD position)

0x023E 575 RWC 1 – INT16U 0–65535 A/E SDE counter (Close to SDE position)

0x023F 576 RWC 1 – INT16U 0–65535 A/E Open circuit breaker command 
counter

0x0240 577 RWC 1 – INT16U 0–65535 A/E Close circuit breaker command 
counter

0x0241 578 RWC 1 – INT16U 0–65535 A/E Reset circuit breaker command 
counter

0x0242 579 – – – – – – Reserved

0x0243 580 – – – – – – Reserved

0x0244 581 RWC 1 – INT16U 0–65535 A/E OF counter threshold
The factory setting is 5000.

0x0245 582 RWC 1 – INT16U 0–65535 A/E Close circuit breaker command 
counter threshold
The factory setting is 5000.
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Event History

General Description
The BSCM event history registers describe the last 10 encountered events. The BSCM event format 
corresponds to a series of 10 records. Each record is composed of 5 registers describing one BSCM event.

A read request of 5x(n) registers is necessary to read the last n BSCM event records, where 5 is the 
number of registers for each event record.

For example, a read request of 5x3 = 15 registers is necessary to read the last 3 BSCM event records of 
the BSCM event history:

The first 5 registers describe the first BSCM event record (most recent event).
The next 5 registers describe the second BSCM event record.
The last 5 registers describe the third BSCM event record.

Event Counter
The event counter is incremented whenever a new event is logged. If the counter reaches the maximum 
value 65535 and a new event is logged, then the counter is reset to 0.

Event Record
The order and the description of the event record registers are the same as that of event record 1:

Address Register Description

0x0259 602 Event counter

0x025A–0x025E 603–607 Event record 1 (most recent event)

0x025F–0x0263 608–612 Event record 2

0x0264–0x0268 613–617 Event record 3

0x0269–0x026D 618–622 Event record 4

0x026E–0x0272 623–627 Event record 5

0x0273–0x0277 628–632 Event record 6

0x0278–0x027C 633–637 Event record 7

0x027D–0x0281 638–642 Event record 8

0x0282–0x0286 643–647 Event record 9

0x0287–0x028B 648–652 Event record 10 (oldest event)

Address Register RW X Unit Type Range A/E Description

0x0259 602 R 1 – INT16U 0–65535 A/E BSCM event counter

Event 1 (Most Recent Event)

Address Register RW X Unit Type Range A/E Description

0x025A 603 R 1 – INT16U 0–65535 A/E BSCM event identifier (see next 
paragraph)

0x025B–
0x025D

604–
606

R – – ULP – A/E Date and time of event in ULP 
format (see page 58)

0x025E 607 R 1 – INT16U 1–2 A/E Event status
1 = event occurrence
2 = event completion
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Event Identifier

NOTE: In the case of a STOP event, it is mandatory to replace the BSCM. In the case of an ERROR event, 
it is advised to replace the BSCM (the core protection functions still work but it is preferable to replace the 
BSCM). 

Event Identifier Event

1024 SD contact change (occurrence = close to SD position)

1025 Threshold of OF counter is reached

1026 Threshold of close command counter is reached

1027 STOP (internal failure)

1028 ERROR (internal failure)

1029 OF contact change (occurrence = open to close position)

1030 SDE contact change (occurrence = close to SDE position)

1031 Manu/auto mode (occurrence = manu to auto position)

1040 Open command

1041 Close command

1042 Reset command
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BSCM Commands

Section 5.2
BSCM Commands

What Is in This Section?
This section contains the following topics:

Topic Page

List of BSCM Commands and Error Codes 161

Circuit Breaker Control Commands 162

Counter Commands 164
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List of BSCM Commands and Error Codes

List of Commands
The following table lists the available BSCM commands, their corresponding command codes and 
password levels. Refer to the appropriate procedure to write a command (see page 48).

Error Codes
In addition to generic error codes (see page 51), the BSCM commands generate the following error codes 
returned in register 8021:

Any other positive error code means an internal error.

Command Command Code Password Level

Open circuit breaker 904 Level 3 or 4

Close circuit breaker 905 Level 3 or 4

Reset circuit breaker 906 Level 3 or 4

Enable/Inhibit close order 910 Level 3 or 4

Enable/disable automatic reset 42636 Level 4

Enable/disable reset even if SDE 42637 Level 4

Preset counters 42638 Level 4

Set up thresholds 42639 Level 4

Error Code Description

4363 (0x110B) BSCM is out of order.

4503 (0x1197) Circuit breaker is tripped. It must be reset before the command.

4504 (0x1198) Circuit breaker is already closed.

4505 (0x1199) Circuit breaker is already open.

4506 (0x119A) Circuit breaker is already reset.

4507 (0x119B) Actuator is in manual mode. Remote commands are not allowed.

4508 (0x119C) Actuator is not present.

4510 (0x119E) A previous command is still in progress.

4511 (0x119F) Reset command is forbidden when SDE is set.

4512 (0x11A0) Inhibit close order is enabled.
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Circuit Breaker Control Commands

Open Circuit Breaker
To open the circuit breaker, the user must set up the command registers the following way:

Close Circuit Breaker
To close the circuit breaker, the user must set up the command registers the following way:

Reset Circuit Breaker
To reset the circuit breaker, the user must set up the command registers the following way:

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 904 A/E Command code = 904

0x1F40 8001 – – INT16U 10 A/E Number of parameters (bytes) = 10

0x1F41 8002 – – INT16U 4353 A/E Destination = 4353 (0x1101)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 3 or 4 password
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 905 A/E Command code = 905

0x1F40 8001 – – INT16U 10 A/E Number of parameters (bytes) = 10

0x1F41 8002 – – INT16U 4353 A/E Destination = 4353 (0x1101)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 3 or 4 password
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 906 A/E Command code = 906

0x1F40 8001 – – INT16U 10 A/E Number of parameters (bytes) = 10

0x1F41 8002 – – INT16U 4353 A/E Destination = 4353 (0x1101)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 3 or 4 password
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333
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Enable/Inhibit a Circuit Breaker Close Order
To enable or inhibit a close order of the circuit breaker, the user must set up the command register the 
following way:

Enable/Disable Automatic Reset
The user can read the automatic reset parameters at register 564 (bit 3) (see page 156).

To enable/disable automatic reset, the user must set up the command registers the following way:

Enable/Disable Reset even if SDE
The user can read the reset parameters at register 564 (bit 4) (see page 156).

To enable/disable reset even if SDE, the user must set up the command registers the following way:

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 910 A/E Command code = 910

0x1F40 8001 – – INT16U 13 A/E Number of parameters (bytes) = 13

0x1F41 8002 – – INT16U 4353 A/E Destination = 4353 (0x1101)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 3 or level 4 password:
For level 3, factory setting = ‘3333’ 
= 0x33333333
For level 4, factory setting = ‘0000’ 
= 0x30303030

0x1F45 8006 – – INT16U 1 A/E 0 = Enable close order
1 = Inhibit close order

0x1F46 8007 – – INT16U – A/E Origin of the command:
256 = command sent via communication interface 
(IFM or IFE)

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 42636 A/E Command code = 42636

0x1F40 8001 – – INT16U 12 A/E Number of parameters (bytes) = 12

0x1F41 8002 – – INT16U 4353 A/E Destination = 4353 (0x1101)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 – – INT16U 0–1 A/E 0 = automatic reset is not enabled.
1 = automatic reset is enabled.

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 42637 A/E Command code = 42637

0x1F40 8001 – – INT16U 12 A/E Number of parameters (bytes) = 12

0x1F41 8002 – – INT16U 4353 A/E Destination = 4353 (0x1101)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 – – INT16U 0–1 A/E 0 = reset is not enabled if SDE = 1.
1 = reset is enabled even if SDE = 1.
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Counter Commands

Preset Counters
The user can read the values of the counters from register 571 to 578 (see page 157).

To preset the counters, the user must set up the command registers the following way:

Set Up Thresholds
The user can read the values of the thresholds from register 581 to 582 (see page 157).

To set up the thresholds, the user must set up the command registers the following way:

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 42638 A/E Command code = 42638

0x1F40 8001 – – INT16U 22 A/E Number of parameters (bytes) = 22

0x1F41 8002 – – INT16U 4353 A/E Destination = 4353 (0x1100)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 1 – INT16U 0–65535 A/E 0–65534 = preset value of the OF counter
65535 = do not preset the OF counter

0x1F46 8007 1 – INT16U 0–65535 A/E 0–65534 = preset value of the SD counter
65535 = do not preset the SD counter

0x1F47 8008 1 – INT16U 0–65535 A/E 0–65534 = preset value of the SDE counter
65535 = do not preset the SDE counter

0x1F48 8009 1 – INT16U 0–65535 A/E 0–65534 = preset value of the open circuit breaker 
command counter
65535 = do not preset the open circuit breaker command 
counter

0x1F49 8010 1 – INT16U 0–65535 A/E 0–65534 = preset value of the close circuit breaker 
command counter
65535 = do not preset the close circuit breaker command 
counter

0x1F4A 8011 1 – INT16U 0–65535 A/E 0–65534 = preset value of the reset circuit breaker 
command counter
65535 = do not preset the reset circuit breaker command 
counter

Address Register X Unit Type Range A/E Description

0x1F3F 8000 – – INT16U 42639 A/E Command code = 42639

0x1F40 8001 – – INT16U 22 A/E Number of parameters (bytes) = 22

0x1F41 8002 – – INT16U 4353 A/E Destination = 4353 (0x1100)

0x1F42 8003 – – INT16U 1 A/E 1

0x1F43–
0x1F44

8004–
8005

– – STRING – A/E Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45 8006 1 – INT16U 0–65535 A/E 0–65534 = value of the OF counter threshold
65535 = do not change the OF counter threshold

0x1F46 8007 1 – INT16U 65535 A/E 65535 (no threshold is associated to the SD counter)

0x1F47 8008 1 – INT16U 65535 A/E 65535 (no threshold is associated to the SDE counter)

0x1F48 8009 1 – INT16U 65535 A/E 65535 (no threshold is associated to the open circuit 
breaker command counter)

0x1F49 8010 1 – INT16U 0–65535 A/E 0–65534 = value of the close circuit breaker command 
counter threshold
65535 = do not change close circuit breaker command 
counter threshold 

0x1F4A 8011 1 – INT16U 65535 A/E 65535 (no threshold is associated to the reset circuit 
breaker command counter)
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Chapter 6
IO Data for Compact NSX

What Is in This Chapter?
This chapter contains the following sections:

Section Topic Page

6.1 IO Registers 166

6.2 IO Events 184

6.3 IO Commands 191
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IO Registers

Section 6.1
IO Registers

Introduction
This section describes the IO registers.

Registers 13824 to 16823 are held by the IO 1.

Registers 16824 to 19710 are held by the IO 2:
The registers of the parameters of IO 2 are equal to the registers of the parameters of IO 1 plus 3000.
Example:

Register 14599 holds the digital input status register of the IO 1.
Register 17599 holds the digital input status register of the IO 2.

The order of the registers is the same as that of the IO 1.
The characteristics (access type, size, range, and unit) are the same as those of the registers of IO 1.
Registers 15360 to 16109 containing the predefined application are specific to the IO 1 because they 
hold the predefined applications.

What Is in This Section?
This section contains the following topics:

Topic Page

Analog Inputs 167

Digital Inputs 169

Digital Outputs 171

Hardware Setting 173

Digital Input and Output Status 174

IO Identification 175

Alarm Status 177

Applications 181
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Analog Input Register Mapping
The following table describes the analog inputs and corresponding registers and addresses of the IO.

Analog Input Registers of IO 1
The order and the description of the analog input registers of IO 2 are the same as those of IO 1.

IO Analog Input Addresses Analog Input Registers

IO 1 0x35FF–0x3668 13824–13929

IO 2 0x41B7–0x4220 16824–16929

Address Register RW X Unit Type Range Description

0x35FF–
0x3600

13824–
13825

– – – – – Reserved

0x3601–
0x3602

13826–
13827

R 1 °C FLOAT32 -50–250 Analog input sensor Pt100 temperature value 
(updated once every 1 s)

0x3603 13828 R 1 – INT16U – Data quality of the analog input
0 = Valid
1 = Invalid

0x3604 13829 – – – – – Reserved

0x3605–
0x3608

13830–
13833

R 1 – TI081 – Timestamp of the last change of +/- 1 °C of the 
analog data value

0x3609–
0x360C

13834–
13837

– – – – – Reserved

0x360D–
0x360E

13838–
13839

RWC 1 °C FLOAT32 -50–250 Analog input Pt100 maximum value

0x360F–
0x3610

13840–
13841

RWC 1 °C FLOAT32 -50–250 Analog input Pt100 minimum value

0x3611–
0x3614

13842–
13845

RWC 1 – TI081 – Date and timestamp of the last minimum value 
recorded

0x3615–
0x3618

13846–
13849

RWC 1 – TI081 – Date and timestamp of the last maximum 
value recorded

0x3619–
0x361C

13850–
13853

RWC 1 – TI081 – Date and timestamp of the last reset for the 
minimum/maximum value

0x361D–
0x361E

13854–
13855

R 1 – INT32U 0–65534 Switchboard temperature threshold 1 counter
This counter increments every time 
threshold 1 is exceeded.

0x361F–
0x3620

13856–
13857

R 1 – INT32U 0–65534 Switchboard temperature threshold 2 counter
This counter increments every time 
threshold 2 is exceeded.

0x3621–
0x3622

13858–
13859

R 1 – INT32U 0–65534 Switchboard temperature threshold 3 counter
This counter increments every time 
threshold 3 is exceeded.

0x3623–
0x363A

13860–
13883

R 1 – STRING – Digital input identification coded over 
45 ASCII characters (1)

0x363B 13884 R 1 – INT16U – Analog input type (1)
0 = Analog input is not valid (factory setting)
1 = not applicable
2 = Pt100

0x363C 13885 – – – – – Reserved

0x363D–
0x363E

13886–
13887

R 1 °C FLOAT32 -50–250 Switchboard temperature threshold 1 pick-up 
value (Pt100) (1)
Factory setting = 50 °C

0x363F–
0x3640

13888–
13889

R 1 s FLOAT32 1–3600 Switchboard temperature threshold 1 pick-up 
time delay (Pt100) (1)
Factory setting = 10 s

(1) Value set using the customer engineering tool.
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0x3641–
0x3642

13890–
13891

R 1 °C FLOAT32 -50–250 Switchboard temperature threshold 1 drop-out 
value (Pt100) (1)
Factory setting = 45 °C

0x3643–
0x3644

13892–
13893

R 1 s FLOAT32 1–3600 Switchboard temperature threshold 1 drop-out 
time delay (Pt100) (1)
Factory setting = 10 s

0x3645–
0x3646

13894–
13895

R 1 °C FLOAT32 -50–250 Switchboard temperature threshold 2 pick-up 
value (Pt100) (1)
Factory setting = 60 °C

0x3647–
0x3648

13896–
13897

R 1 s FLOAT32 1–3600 Switchboard temperature threshold 2 pick-up 
time delay (Pt100) (1)
Factory setting = 10 s

0x3649–
0x364A

13898–
13899

R 1 °C FLOAT32 -50–250 Switchboard temperature threshold 2 drop-out 
value (Pt100) (1)
Factory setting = 55 °C

0x364B–
0x364C

13900–
13901

R 1 s FLOAT32 1–3600 Switchboard temperature threshold 2 drop-out 
time delay (Pt100) (1) 
Factory setting = 10 s

0x364D–
0x364E

13902–
13903

R 1 °C FLOAT32 -50–250 Switchboard temperature threshold 3 pick-up 
value (Pt100) (1)
Factory setting = 70 °C

0x364F–
0x3650

13904–
13905

R 1 s FLOAT32 1–3600 Switchboard temperature threshold 3 pick-up 
time delay (Pt100) (1)
Factory setting = 10 s

0x3651–
0x3652

13906–
13907

R 1 °C FLOAT32 -50–250 Switchboard temperature threshold 3 drop-out 
value (Pt100) (1) 
Factory setting = 65 °C

0x3653–
0x3654

13908–
13909

R 1 s FLOAT32 1–3600 Switchboard temperature threshold 3 drop-out 
time delay (Pt100) (1)
Factory setting = 10 s

0x3655–
0x3668

13910–
13929

– – – – – Reserved

Address Register RW X Unit Type Range Description

(1) Value set using the customer engineering tool.
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Digital Input Register Mapping
Each digital input description is made up of 80 registers.The order and the description of the digital 
inputs 2, 3, 4, 5, and 6 are the same as those of digital input 1.

Digital Input 1 Registers of IO 1
The order and the description of the digital input 1 registers of IO 2 are the same as those of IO 1:

IO Digital Input Number Digital Input Addresses Digital Input Registers

IO 1 I1 0x3669–0x36B8 13930–14009

I2 0x36B9–0x3708 14010–14089

I3 0x3709–0x3758 14090–14169

I4 0x3759–0x37A8 14170–14249

I5 0x37A9–0x37F8 14250–14329

I6 0x37F9–0x3848 14330–14409

IO 2 I1 0x4221–0x4270 16930–17009

I2 0x4271–0x42C0 17010–17089

I3 0x42C1–0x4310 17090–17169

I4 0x4311–0x4360 17170–17249

I5 0x4361–0x43B0 17250–17329

I6 0x43B1–0x4400 17330–17409

Address Register RW X Unit Type Range Description

0x3669 13930 R 1 – INT16U – Validity of each bit of the digital input status 
register:
0 = Invalid
1 = Valid

0x366A 13931 R 1 – INT16U – Digital input status:
Bit 0 = 0: OFF
Bit 0 = 1: ON
Bit 1 = 0: Unforced
Bit 1 = 1: Forced

0x366B–
0x366E

13932–
13935

R 1 – TI081 – Date and timestamp for the last input 
transition:

Last rising edge if input is configured as 
NO (normally open contact)
Last falling edge if input is configured as 
NC (normally closed contact)

Valid if input signal type is a normal digital 
input (not valid for pulse digital input).

0x366F 13936 R 1 – INT16U – Quality of the digital input status register
0 = Valid
1 = Invalid

0x3670 13937 – – – – – Reserved

0x3671–
0x3672

13938–
13939

RWC 1 – INT32U 0–
4284867294 

Input counter value
This counter increments for each rising 
edge of the input.
Valid if input signal type is normal digital 
input.

0x3673–
0x3676

13940–
13943

RWC 1 TI081 INT16U – Date and timestamp for the last input 
change counter preset/reset
Valid if input signal type is normal digital 
input.

(1) Value set by using the customer engineering tool.
(2) Examples:

If each incoming pulse represents 125 kWh, and since consumption data must be expressed in watt-hours, the 
consumption pulse weight is 125,000.
If each incoming pulse represents 1 US gallon, and since consumption data must be expressed in cubic meters, 
the consumption pulse weight is 0.003785.
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0x3677–
0x3678

13944–
13945

RWC 1 – INT32U 0–
4284867294 

Number of pulses received
Valid if input signal type is pulse digital 
input.

0x3679–
0x367C

13946–
13949

RWC 1 – INT64 0–(263-1) Resettable value of consumption
Value = pulse weight x number of pulses 
received
Valid if input signal type is pulse digital 
input.

0x367D–
0x3680

13950–
13953

R 1 – INT64 0–(263-1) Accumulated non-resettable value of 
consumption
Valid if input signal type is pulse digital 
input.

0x3681–
0x3684

13954–
13957

RWC 1 TI081 INT16U – Date and timestamp of last resettable 
consumption value reset
Valid if input signal type is pulse digital 
input.

0x3685–
0x3686

13958–
13959

R 1 W FLOAT32 – Power calculation
Valid if

Input signal type is pulse digital input
the pulse input is from Energy pulse 
counter

0x3687–
0x369E

13960–
13983

R 1 – STRING – Digital input identification coded over 
45 ASCII characters (1)

0x36A1 13986 R 1 – INT16U – Input contact type (1)
0 = NO (normally open contact, factory 
setting)
1 = NC (normally close contact)

0x36A2 13987 R 1 – INT16U – Input signal type (1)
0 = normal digital input (factory setting)
1 = pulse digital input

0x36A3 13988 R 1 – INT16U – Pulse polarity (1)
0 = low to high (factory setting)
1 = high to low
Valid if input signal type is pulse digital 
input.

0x36A4 13989 R 1 – INT16U – Pulse unit (1)
1 = Wh (Watt-hour, factory setting)
2 = VARh (Reactive Volt-Ampere hour)
3 = VAh (Volt-Ampere hour)
4 = m3 (cubic meters)
Valid if input signal type is pulse digital 
input.

0x36A5–
0x36A6

13990–
13991

R 1 – FLOAT32 1–16777215 Pulse weight (1) (2)
Valid if input signal type is pulse digital 
input.
Factory setting = 1.0

0x36A7–
0x36A8

13992–
13993

R 1 – INT32U 1–
4284867294 

Input counter threshold value (1)
Valid if input signal type is normal digital 
input.
Factory setting = 5000

0x36A9–
0x36B8

13994–
14009

– – – – – Reserved

Address Register RW X Unit Type Range Description

(1) Value set by using the customer engineering tool.
(2) Examples:

If each incoming pulse represents 125 kWh, and since consumption data must be expressed in watt-hours, the 
consumption pulse weight is 125,000.
If each incoming pulse represents 1 US gallon, and since consumption data must be expressed in cubic meters, 
the consumption pulse weight is 0.003785.
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Digital Output Register Mapping
Each digital output description is made up of 60 registers. The order and the description of the digital 
outputs 2 and 3 are the same as those of digital output 1.

Digital Output 1 Registers of IO 1
The order and the description of the digital output 1 registers of IO 2 are the same as those of IO 1:

IO Digital Output Number Digital Output Addresses Digital Output Registers

IO 1 O1 0x3849–0x3884 14410–14469

O2 0x3885–0x38C0 14470–14529

O3 0x38C1–0x38FC 14530–14589

IO 2 O1 0x4401–0x443C 17410–17469

O2 0x443D–0x4478 17470–17529

O3 0x4479–0x44B4 17530–17589

Address Register RW X Unit Type Range Description

0x3849 14410 R 1 – INT16U – Digital output status validity
0 = Invalid
1 = Valid

0x384A 14411 R 1 – INT16U – Digital output status
Bit 0 = 0: OFF
Bit 0 = 1: ON
Bit 1 = 0: Unforced
Bit 1 = 1: Forced

0x384B–
0x384E

14412–
14415

R 1 TI081 INT16U – Date and timestamp for the last output 
transition:

Last rising edge if output is 
configured as NO (normally open 
contact)
Last falling edge if output is 
configured as NC (normally closed 
contact)

0x384F 14416 R 1 – INT16U – Quality of the digital output status 
register
0 = Valid
1 = Invalid

0x3850 14417 – – – – – Reserved

0x3851–
0x3852

14418–
14419

RWC 1 – INT32U 0–4284867294 Output counter 
This counter increments for each rising 
edge of the output.

0x3853–
0x3856

14420–
14423

R 1 TI081 INT16U – Date and time stamp of the last reset for 
the output counter

0x3857–
0x386E

14424–
14447

RWC 1 – INT32U – Digital output identification coded over 
45 ASCII characters

0x386F 14448 R 1 – INT16U – Output operating mode (1)
0 = Non-latching (factory setting)
1 = Latched
2 = Time delayed non-latching

0x3870 14449 R 1 s INT16U 0–65534 On time for time delayed non-latching 
mode value (1)
The time for the output to remain 
energized when the output is in time 
delayed non-latching mode
(Factory setting = 0)

0x3871 14450 R 1 – INT16U – Output contact type (1)
0 = NO (normally open, factory setting)
1 = NC (normally close)

(1) Value set using the customer engineering tool.
(2) Simple commands are enabled by factory setting. The simple commands can be disabled by using the command 
Enable/Disable simple commands (see page 195).
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0x3872 14451 R 1 – INT16U – Indicates On/Off state of the discrete 
output when any fall back condition 
occurs (1):
0 = OFF (factory setting)
1 = ON
2 = Freeze

0x3873–
0x3874

14452–
14453

R 1 – INT32U 1–4284867294 Output counter threshold value (1)
Factory setting = 5000

0x3875 14454 RW 1 – INT16U – Simple command for output (2):
0 = No command
1 = OFF
2 = ON
Valid if simple commands are enabled.

0x3876–
0x3884

14455–
14469

– – – – – Reserved

Address Register RW X Unit Type Range Description

(1) Value set using the customer engineering tool.
(2) Simple commands are enabled by factory setting. The simple commands can be disabled by using the command 
Enable/Disable simple commands (see page 195).
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Hardware Setting

Addresses and Registers List
The following table describes the hardware settings addresses, and registers regarding the IO.

Hardware Setting Registers for IO 1
The order and the description of the hardware setting registers for IO 2 are the same as those of IO 1.

IO Addresses Registers

IO 1 0x38FD–0x3902 14590–14595

IO 2 0x44B5–0x44BA 17590–17595

Address Register RW X Unit Type Range Description

0x38FD 14590 R 1 – INT16U 1–9 Application rotary switch current position:
1 = position 1
2 = position 2
3 = position 3
4 = position 4
5 = position 5
6 = position 6
7 = position 7
8 = position 8
9 = position 9

0x38FE 14591 R 1 – INT16U 0–1 Remote setup padlock position:
0 = Unlock
1 = Lock

0x38FF 14592 R 1 – INT16U 0–1 Dip switch1 position:
0 = IO 1
1 = IO 2

0x3900 14593 – – – – – Reserved

0x3901 14594 R 1 – INT16U 1–9 Last validated application set by the test button 
located on the front of the IO:
1 = position 1
2 = position 2
3 = position 3
4 = position 4
5 = position 5
6 = position 6
7 = position 7
8 = position 8
9 = position 9

0x3902 14595 R 1 – INT16U 1–9 Last validated application set by the customer 
engineering tool:
1 = position 1
2 = position 2
3 = position 3
4 = position 4
5 = position 5
6 = position 6
7 = position 7
8 = position 8
9 = position 9

0x3903–
0x3904

14596–
14597

– – – – – Reserved
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Digital Input and Output Status

Addresses and Registers List
The following table describes the digital inputs and outputs status addresses, and registers regarding the 
IO.

Digital Input and Output Status Registers for IO 1
The order and the description of the digital input and output status registers for IO 2 are the same as those 
of IO 1.

IO Addresses Registers

IO 1 0x3905–0x3908 14598–14601

IO 2 0x44BD–0x44C0 17598–17601

Address Register RW X Unit Type Range Bit Description

0x3905 14598 R 1 – INT16U – – Validity of each bit of the digital input 
status register:
0 = Invalid
1 = Valid

0x3906 14599 R 1 – INT16U – – Digital input status register:
Input status = 0 when input is OFF
Input status = 1 when input is ON

0 I1 status

1 I2 status

2 I3 status

3 I4 status

4 I5 status

5 I6 status

0x3907 14600 R 1 – INT16U – – Validity of each bit of the digital output 
status register:
0 = Invalid
1 = Valid

0x3908 14601 R 1 – INT16U – – Digital output status register:
Output status = 0 when output is OFF
Output status = 1 when output is ON

0 O1 status

1 O2 status

2 O3 status
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IO Identification

Introduction
The order and the description of the IO identification registers for IO 2 are the same as those of IO 1.

Addresses and Registers List
The following table describes the identification addresses, and registers regarding the IO.

Product Identification

IMU Identification
Identification of the intelligent modular unit (IMU) can be set by using the customer engineering tool 
(see page 13). When not programmed, the IMU identification registers return 0 (0x0000).

The FDM121 display for LV circuit breaker displays the first 14 characters of the IMU name.

IO Hardware Version
The hardware version is an ASCII string using the format XXX.YYY.ZZZ with:

XXX = major version (000–127)
YYY = minor version (000–255)
ZZZ = revision number (000–255)

The NULL character ends the revision number.

IO Firmware Version
The firmware version is an ASCII string using the format XXX.YYY.ZZZ with:

XXX = major version (000–127)
YYY = minor version (000–255)
ZZZ = revision number (000–255)

The NULL character ends the revision number.

Current Date and Time

IO Addresses Registers

IO 1 0x392F–0x3982 14640–14723

IO 2 0x44E7–0x453A 17640–17723

Address Register RW X Unit Type Range Description

0x392F 14640 R 1 – INT16U 15150 Product identification = 15150 for the IO

0x3930 14641 – – – – – Reserved

Address Register RW X Unit Type Range Description

0x3931–
0x3948

14642–
14665

R 1 – STRING – IMU name = up to 45 ASCII characters ended 
by the NULL character 0x00

0x3949–
0x3960

14666–
14689

R 1 – STRING – IMU location = up to 45 ASCII characters 
ended by the NULL character 0x00

Address Register RW X Unit Type Range Description

0x3961–
0x3966

14690–
14695

R 1 – STRING – Hardware version

Address Register RW X Unit Type Range Description

0x3967–
0x396C

14696–
14701

R 1 – STRING – Firmware version

Address Register RW X Unit Type Range Description

0x396D–
0x3970

14702–
14705

R 1 – TI081 – Current date and time of the IO in TI081 format, 
set by using the customer engineering tool 
(see page 13)
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Serial Number
The IO serial number is composed of a maximum of 11 alphanumeric characters with the following format: 
PPYYWWDnnnn.

PP = plant code
YY = year of fabrication (05–99)
WW = week of fabrication (01–53)
D = day of fabrication (1–7)
nnnn = sequence number (0001–9999)

A read request of 6 registers is necessary to read the IO serial number.

Manufacturing Date and Time

Product Identification

Address Register RW X Unit Type Range Description

(0x03971) 14706 R – – STRING – ‘PP’

(0x03972) 14707 R – – STRING ‘05’–‘99’ ‘YY’

(0x03973) 14708 R – – STRING ‘01’–‘53’ ‘WW’

(0x03974) 14709 R – – STRING ‘10’–‘79’ ‘Dn’

(0x03975) 14710 R – – STRING ‘00’–‘99’ ‘nn’

(0x03976) 14711 R – – STRING ‘0’–‘9’ ‘n’ (the NULL character ends the serial 
number)

Address Register RW X Unit Type Range Description

0x397B–
0x397E

14716–
14719

R 1 – TI081 – Manufacturing date and time

Address Register RW X Unit Type Range Description

0x397F–
0x3982

14720–
14723

R 1 – STRING – Commercial reference of the IO = LV434063
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Alarm Status

Addresses and Registers List
The following table describes the alarm status addresses, and registers regarding the IO.

Generic Alarm Status for IO 1
The order and the description of the generic alarm status registers for IO 2 are the same as those of IO 1.

IO Addresses Registers

IO 1 0x3989–0x39A6 14730–14759

IO 2 0x4541–0x455E 17730–17759

Address Register RW X Unit Type Range Bit Description

0x3989 14730 R 1 – INT16U – – Validity of each bit of the IO history format 
register:
0 = Invalid
1 = Valid

0x398A 14731 R 1 – INT16U – – IO history format register

0 Bit 0 = 1: ULP history format (factory 
setting)

1 Bit 1 = 1: TI086 history format

0x398B 14732 R 1 – INT16U – – Validity of each bit of the IO command type 
register:
0 = Invalid
1 = Valid

0x398C 14733 R 1 – INT16U – – IO command type
Factory setting = 3, both write command 
mechanisms are enabled.

0 Bit 0 = 1: write commands using the 
command interface

1 Bit 1 = 0: write commands using Modbus is 
disabled.
Bit 1 = 1: write commands using Modbus is 
enabled.

0x398D–
0x3992

14734–
14739

– – – – – – Reserved

0x3993 14740 R 1 – INT16U – – Validity of each bit of the IO generic alarm 1 
register:
0 = Invalid
1 = Valid
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0x3994 14741 R 1 – INT16U – – IO generic alarm 1 status register.

0 IO in STOP mode: IO is not working and 
must be replaced.

1 IO in ERROR mode: IO is working in 
degraded mode.

2 Threshold overrun on I1 counter

3 Threshold overrun on I2 counter

4 Threshold overrun on I3 counter

5 Threshold overrun on I4 counter

6 Threshold overrun on I5 counter

7 Threshold overrun on I6 counter

8 Threshold overrun on O1 counter

9 Threshold overrun on O2 counter

10 Threshold overrun on O3 counter

11 Switchboard temperature threshold 1 
overrun

12 Switchboard temperature threshold 2 
overrun

13 Switchboard temperature threshold 3 
overrun

14–15 Reserved

0x3995 14742 R 1 – INT16U – – Validity of each bit of the IO generic alarm 2 
register:
0 = Invalid
1 = Valid

0x3996 14743 R 1 – INT16U – – IO generic alarm 2 status register.

0 User-defined input 1 alarm

1 User-defined input 2 alarm

2 User-defined input 3 alarm

3 User-defined input 4 alarm

4 User-defined input 5 alarm

5 User-defined input 6 alarm

6–15 Reserved

Address Register RW X Unit Type Range Bit Description
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Cradle and Drawer Management Alarms for IO 1

Miscellaneous Application Alarms for IO 1

Address Register RW X Unit Type Range Bit Description

0x3997 14744 R 1 – INT16U – – Validity of each bit of the cradle 
management alarms register.
0 = Invalid
1 = Valid

0x3998 14745 R 1 – INT16U – – Cradle management alarms register

0 Cradle position discrepancy

1 Remove device from cradle and put it back

2 Design life of the cradle
Replacement of the cradle has to be 
performed within 6 months

3 Regrease cradle and disconnecting contact 
clusters to be performed by qualified 
maintenance staff

4 New Micrologic trip unit has been detected

5–7 Reserved

8 Drawer position discrepancy

9–15 Reserved

0x3999–
0x399A

14746–
14747

– – – – – – Reserved

Address Register RW X Unit Type Range Bit Description

0x399B 14748 R 1 – INT16U – – Validity of each bit of the other application 
alarms register.
0 = Invalid
1 = Valid

0x399C 14749 R 1 – INT16U – – Other application alarms register

0 Auxiliary contact of load contactor 1 is not 
closed.

1 Auxiliary contact of load contactor 1 is not 
opened.

2–15 Reserved

0x399D 14750 R 1 – INT16U – – Validity of each bit of the predefined input 
alarms register:
0 = Invalid
1 = Valid

0x399E 14751 R 1 – INT16U – – Predefined input alarms register

0 Earth-leakage trip signal contact (SDV)

1 Control voltage presence contact

2 Surge protection status contact

3 Surge failure contact

4 Switch-disconnector ON/OFF indication 
contact (OF)

5 Fuse blown indication contact

6 Emergency stop

7 Switchboard temperature contact

8 Switchboard ventilation contact

9 Switchboard door contact

10–15 Reserved

0x399F 14752 R 1 – INT16U – – Validity of each bit of the IO discrepancy 
alarms register:
0 = Invalid
1 = Valid
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0x39A0 14753 R 1 – INT16U – – IO discrepancy alarms register

0 Critical hardware discrepancy

1 Critical firmware discrepancy

2 Non-critical hardware discrepancy

3 Non-critical firmware discrepancy

4–15 Reserved

0x39A1–
0x39A6

14754–
14759

– – – – – – Reserved

Address Register RW X Unit Type Range Bit Description
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Applications

Cradle Management
The table describes the registers related to the Cradle management predefined application performed by 
IO 1. The registers related to the Cradle management user-defined application performed by IO 2 are 
available in registers 18300–18329.

Address Register RW X Unit Type Range Description

0x3BC3 15300 R 1 – INT16U – Validity of each bit of the cradle status register:
0 = Invalid
1 = Valid

0x3BC4 15301 R 1 – INT16U – Cradle status:
Bit 8 = 1: Device in disconnected position (CD)
Bit 9 = 1: Device in connected position (CE)
Bit 10 = 1: Device in the test position (CT)

0x3BC5–
0x3BC6

15302–
15303

R 1 – INT32U 0–65534 Cradle connected position counter:
This counter increments for each rising edge of 
the cradle connected position.

0x3BC7–
0x3BC8

15304–
15305

R 1 – INT32U 0–65534 Cradle disconnected position counter:
This counter increments for each rising edge of 
the cradle disconnected position.

0x3BC9–
0x3BCA

15306–
15307

R 1 – INT32U 0–65534 Cradle test position counter:
This counter increments for each rising edge of 
the cradle test position.

0x3BCB–
0x3BCE

15308–
15311

R 1 – TI081 – Date and timestamp of the last change for the 
cradle connected position.

0x3BCF–
0x3BD2

15312–
15315

R 1 – TI081 – Date and timestamp of the last change for the 
cradle disconnected position.

0x3BD3–
0x3BD6

15316–
15319

R 1 – TI081 – Date and timestamp of the last change for the 
cradle test position.

0x3BD7–
0x3BE0

15320–
15329

– – – – – Reserved
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Drawer Management
The table describes the registers related to the Drawer management user-defined application performed 
by IO 1. The registers related to the Drawer management user-defined application performed by IO 2 are 
available in registers 18330–18359.

Light Control
The table describes the registers related to the Light control predefined application performed by IO 1.

Address Register RW X Unit Type Range Description

0x3BE1 15330 R 1 – INT16U – Validity of each bit of the drawer status register:
0 = Invalid
1 = Valid

0x3BE2 15331 R 1 – INT16U – Drawer status:
Bit 8 = 1: Drawer in disconnected position
Bit 9 = 1: Drawer in connected position
Bit 10 = 1: Drawer in the test position

0x3BE3–
0x3BE4

15332–
15333

R 1 – INT32U 0–65534 Drawer connected position counter:
This counter increments for each rising edge of 
the drawer connected position.

0x3BE5–
0x3BE6

15334–
15335

R 1 – INT32U 0–65534 Drawer disconnected position counter:
This counter increments for each rising edge of 
the drawer disconnected position.

0x3BE7–
0x3BE8

15336–
15337

R 1 – INT32U 0–65534 Drawer test position counter:
This counter increments for each rising edge of 
the drawer test position.

0x3BE9–
0x3BEC

15338–
15341

R 1 – TI081 – Date and timestamp of the last change for the 
drawer connected position.

0x3BED–
0x3BF0

15342–
15345

R 1 – TI081 – Date and timestamp of the last change for the 
drawer disconnected position.

0x3BF1–
0x3BF4

15346–
15349

R 1 – TI081 – Date and timestamp of the last change for the 
drawer test position.

0x3BF5–
0x3BFE

15350–
15359

– – – – – Reserved

Address Register RW X Unit Type Range Description

0x3C27 15400 R 1 – INT16U 0–1 Validity of each bit of the light status register:
0 = Invalid
1 = Valid (application is configured and 
running)

0x3C28 15401 R 1 – INT16U 0–1 Light status:
0 = Reset/OFF
1 = Set/ON 

0x3C29–
0x3C2A

15402–
15403

R 1 s INT32U 0–54000 Remaining time in ON or OFF state 
(depending of the light status)

0x3C2B– 15404 RW 1 – INT16U 0–2 Light simple command (1):
0 = No command
1 = Light OFF
2 = Light ON

0x3C2C–
0x3C30

15405–
15409

– – – – – Reserved

(1) Simple commands are enabled by factory setting. The simple commands can be disabled by using the command 
Enabled/Disable simple commands (see page 195).
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Load Control
The table describes the registers related to the Load control predefined application performed by IO 1.

Address Register RW X Unit Type Range Description

0x3C31 15410 R 1 – INT16U 0–1 Validity of each bit of the load status register:
0 = Invalid
1 = Valid (application is configured and 
running)

0x3C32 15411 R 1 – INT16U 0–1 Load status:
0 = Reset/OFF
1 = Set/ON

0x3C33–
0x3C34

15412–
15413

R 1 s INT32U 0–54000 Remaining time in ON or OFF state 
(depending of the load status)

0x3C35 15414 RW 1 – INT16U 0–2 Load simple command (1):
0 = No command
1 = Load OFF
2 = Load ON

0x3C36–
0x3EEC

15415–
16109

– – – – – Reserved

(1) Simple commands are enabled by factory setting. The simple commands can be disabled by using the command 
Enabled/Disable simple commands (see page 195).
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IO Events

Section 6.2
IO Events

What Is in This Section?
This section contains the following topics:

Topic Page

Event History 185

IO Events and Alarms 186
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Event History

General Description
The event history registers describe the last 100 encountered events. The event history format 
corresponds to a series of 100 records. Each record is composed of 5 registers describing one event.

A read request of 5x(n) registers is necessary to read the last n event records, where 5 is the number of 
registers for each event record.

For example, a read request of 5x3 = 15 registers is necessary to read the last 3 event records of the event 
history:

The first 5 registers describe the first event record (most recent event).
The next 5 registers describe the second event record.
The last 5 registers describe the third event record.

There are 2 event histories, 1 per IO.

Event Record
A block request of 5 registers is necessary to read an event record.The order and the description of the 
event record registers of IO 2 are the same as those of IO 1:

Alarm Definition
Alarms are specific events that need to be reset.

The reset mode of an alarm can be:
automatic: the alarm is reset automatically when the alarm is no more active.
manual: the alarm is reset manually with the Test/Reset push button located on the front face of the IO 
and when the alarm is no more active.
remote: the alarm is reset remotely with the Reset command sent via the communication and when the 
alarm is no more active.

Each alarm has a priority level that manages the alarm display on the FDM121 display for LV circuit 
breaker:

no priority = N/A (not affected)
low priority = 1. No alarm display on the FDM121
medium priority = 2. The FDM121 LED is steady ON.
high priority = 3. The FDM121 LED blinks and a pop-up screen informs the user that the alarm has 
occurred.

IO Address Register Description

IO 1 0x39A7–0x39AB 14760–14764 Event record 1 (most recent 
event record)

0x39AC–0x39B0 14765–14769 Event record 2

0x39A7+5x(n-1)–0x39AB+5x(n-1) 14760+5x(n-1)–14764+5x(n-1) Event record n

0x3B96–0x3B9A 15255–15259 Event record 100

IO 2 0x455F–0x4563 17760–17764 Event record 1 (most recent 
event record)

0x4564–0x4568 17765–17769 Event record 2

0x455F+5x(n-1)–0x4563+5x(n-1) 17760+5x(n-1)–17764+5x(n-1) Event record n

0x474E–0x4752 18255–18259 Event record 100

Event Record 1 (Most Recent Event Record)

Register Address RW Type Description

0x39A7 14760 R INT16U Event code of IO 1 and IO 2 (see page 186)

0x39A8–
0x39AA

14761–
14763

R ULP Date and time of the event.

0x39AB 14764 R INT16U Event type
MSB = 0 (reserved)
Event occurrence: LSB = 1
Event completion: LSB = 2
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IO Events and Alarms

IO 1 Events and Alarms

Code Application Description Type Priority Reset Mode

1537 
(0x0601)

General Watchdog reset Event – –

1538 
(0x0602)

General IO reset to factory setting Event – –

1539 
(0x0603)

General IO failure (STOP mode) Alarm High Manual or 
Remote

1540 
(0x0604)

General IO failure (ERROR mode) Alarm Medium Manual or 
Remote

1541 
(0x0605)

General Application rotary switch position 
change

Event – –

1542 
(0x0606)

General Setting locking pad rotary switch 
position change

Event – –

1543 
(0x0607)

General Source address dip switch position 
change

Event – –

1552 
(0x0610)

General O1 rising edge (OFF/ON change) Event – –

1553 
(0x0611)

General O2 rising edge (OFF/ON change) Event – –

1554 
(0x0612)

General O3 rising edge (OFF/ON change) Event – –

1555 
(0x0613)

General I1 rising edge (OFF/ON change) Event – –

1556 
(0x0614)

General I2 rising edge (OFF/ON change) Event – –

1557 
(0x0615)

General I3 rising edge (OFF/ON change) Event – –

1558 
(0x0616)

General I4 rising edge (OFF/ON change) Event – –

1559 
(0x0617)

General I5 rising edge (OFF/ON change) Event – –

1560 
(0x0618)

General I6 rising edge (OFF/ON change) Event – –

1561 
(0x0619)

General Threshold overrun on I1 counter Alarm Medium Manual or 
Remote

1562 
(0x061A)

General Threshold overrun on I2 counter Alarm Medium Manual or 
Remote

1563 
(0x061B)

General Threshold overrun on I3 counter Alarm Medium Manual or 
Remote

1564 
(0x061C)

General Threshold overrun on I4 counter Alarm Medium Manual or 
Remote

1565 
(0x061D)

General Threshold overrun on I5 counter Alarm Medium Manual or 
Remote

1566 
(0x061E)

General Threshold overrun on I6 counter Alarm Medium Manual or 
Remote

1567 
(0x061F)

General Threshold overrun on O1 counter Alarm Medium Manual or 
Remote

1568 
(0x0620)

General Threshold overrun on O2 counter Alarm Medium Manual or 
Remote

1569 
(0x0621)

General Threshold overrun on O3 counter Alarm Medium Manual or 
Remote

1570 
(0x0622)

General I1 unforced / forced change Event – –

1571 
(0x0623)

General I2 unforced / forced change Event – –
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1572 
(0x0624)

General I3 unforced / forced change Event – –

1573 
(0x0625)

General I4 unforced / forced change Event – –

1574 
(0x0626)

General I5 unforced / forced change Event – –

1575 
(0x0627)

General I6 unforced / forced change Event – –

1576 
(0x0628)

General O1 unforced / forced change Event – –

1577 
(0x0629)

General O2 unforced / forced change Event – –

1578 
(0x062A)

General O3 unforced / forced change Event – –

1579 
(0x062B)

User-defined input 
acquisition

User-defined input 1 Alarm Medium Manual or 
Remote

1580 
(0x062C)

User-defined input 
acquisition

User-defined input 2 Alarm Medium Manual or 
Remote

1581 
(0x062D)

User-defined input 
acquisition

User-defined input 3 Alarm Medium Manual or 
Remote

1582 
(0x062E)

User-defined input 
acquisition

User-defined input 4 Alarm Medium Manual or 
Remote

1583 
(0x062F)

User-defined input 
acquisition

User-defined input 5 Alarm Medium Manual or 
Remote

1584 
(0x0630)

User-defined input 
acquisition

User-defined input 6 Alarm Medium Manual or 
Remote

1585 
(0x0631)

Cooling system Switchboard temperature threshold 1 
overrun

Alarm Low Auto

1586 
(0x0632)

Cooling system Switchboard temperature threshold 2 
overrun

Alarm Medium Manual or 
Remote

1587 
(0x0633)

Cooling system Switchboard temperature threshold 3 
overrun

Alarm High Manual or 
Remote

2304 
(0x0900)

Cradle management Cradle position discrepancy Alarm Medium Manual or 
Remote

2305 
(0x0901)

Cradle management Cradle connected contact change Event – –

2306 
(0x0902)

Cradle management Cradle disconnected contact change Event – –

2307 
(0x0903)

Cradle management Cradle test contact change Event – –

2308 
(0x0904)

Cradle management Remove device from cradle and put it 
back

Alarm Medium Manual or 
Remote

2309 
(0x0905)

Cradle management Design life of the cradle
Replacement of the cradle has to be 
performed within 6 months.

Alarm High Manual or 
Remote

2310 
(0x0906)

Cradle management Regrease cradle and disconnecting-
contact clusters to be performed by 
qualified maintenance staff 

Alarm Medium Manual or 
Remote

2311 
(0x0907)

Cradle management New Micrologic trip unit has been 
detected.

Alarm High Manual or 
Remote

2432 
(0x0980)

Drawer management Drawer position discrepancy Alarm Medium Manual or 
Remote

2560 
(0x0A00)

Load control Auxiliary contact of the Load contactor 1 
is not closed

Alarm Medium Manual or 
Remote

2561 
(0x0A01)

Load control Auxiliary contact of the Load contactor 1 
is not opened

Alarm Medium Manual or 
Remote

2816 
(0x0B00)

Predefined input 
acquisition

Earth-leakage trip signal contact (SDV) Alarm Medium Manual or 
Remote

Code Application Description Type Priority Reset Mode
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NOTE: The alarm exit priority is fixed in IO firmware. The value is Low, when available.

IO 2 Events and Alarms

2817 
(0x0B01)

Predefined input 
acquisition

Control voltage presence contact Alarm Medium Manual or 
Remote

2818 
(0x0B02)

Predefined input 
acquisition

Surge protection status contact Alarm Medium Manual or 
Remote

2819 
(0x0B03)

Predefined input 
acquisition

Surge failure contact Alarm Medium Manual or 
Remote

2820 
(0x0B04)

Predefined input 
acquisition

Switch-disconnector ON/OFF indication 
contact (OF)

Alarm Medium Manual or 
Remote

2821 
(0x0B05)

Predefined input 
acquisition

Fuse blown indication contact Alarm Medium Manual or 
Remote

2822 
(0x0B06)

Predefined input 
acquisition

Emergency stop Alarm High Manual or 
Remote

2823 
(0x0B07)

Cooling system Switchboard temperature contact Alarm Medium Manual or 
Remote

2824 
(0x0B08)

Cooling system Switchboard ventilation contact Alarm Medium Manual or 
Remote

2825 
(0x0B09)

Cooling system Switchboard door contact Alarm Medium Manual or 
Remote

3328 
(0x0D00)

General Module in Critical Hardware discrepancy 
mode

Alarm High Auto

3329 
(0x0D01)

General Module in Critical Firmware discrepancy 
mode

Alarm High Auto

3330 
(0x0D02)

General Module in Non-critical Hardware 
discrepancy mode

Alarm Medium Auto

3331 
(0x0D03)

General Module in Non-critical Firmware 
discrepancy mode

Alarm Medium Auto

Code Application Description Type Priority Reset Mode

Code Application Description Type Priority Reset Mode

1793 
(0x0701)

General Watchdog reset Event – –

1795 
(0x0703)

General IO failure (STOP mode) Alarm High Manual or 
Remote

1796 
(0x0704)

General IO failure (ERROR mode) Alarm Medium Manual or 
Remote

1797 
(0x0705)

General Application rotary switch position 
change

Event – –

1798 
(0x0706)

General Setting locking pad rotary switch 
position change

Event – –

1799 
(0x0707)

General Source address dip switch position 
change

Event – –

1808 
(0x0710)

General O1 rising edge (OFF/ON change) Event – –

1809 
(0x0711)

General O2 rising edge (OFF/ON change) Event – –

1810 
(0x0712)

General O3 rising edge (OFF/ON change) Event – –

1811 
(0x0713)

General I1 rising edge (OFF/ON change) Event – –

1812 
(0x0714)

General I2 rising edge (OFF/ON change) Event – –

1813 
(0x0715)

General I3 rising edge (OFF/ON change) Event – –

1814 
(0x0716)

General I4 rising edge (OFF/ON change) Event – –
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1815 
(0x0717)

General I5 rising edge (OFF/ON change) Event – –

1816 
(0x0718)

General I6 rising edge (OFF/ON change) Event – –

1817 
(0x0719)

General Threshold overrun on I1 counter Alarm Medium Manual or 
Remote

1818 
(0x071A)

General Threshold overrun on I2 counter Alarm Medium Manual or 
Remote

1819 
(0x071B)

General Threshold overrun on I3 counter Alarm Medium Manual or 
Remote

1820 
(0x071C)

General Threshold overrun on I4 counter Alarm Medium Manual or 
Remote

1821 
(0x071D)

General Threshold overrun on I5 counter Alarm Medium Manual or 
Remote

1822 
(0x071E)

General Threshold overrun on I6 counter Alarm Medium Manual or 
Remote

1823 
(0x071F)

General Threshold overrun on O1 counter Alarm Medium Manual or 
Remote

1824 
(0x0720)

General Threshold overrun on O2 counter Alarm Medium Manual or 
Remote

1825 
(0x0721)

General Threshold overrun on O3 counter Alarm Medium Manual or 
Remote

1826 
(0x0722)

General I1 unforced / forced change Event – –

1827 
(0x0723)

General I2 unforced / forced change Event – –

1828 
(0x0724)

General I3 unforced / forced change Event – –

1829 
(0x0725)

General I4 unforced / forced change Event – –

1830 
(0x0726)

General I5 unforced / forced change Event – –

1831 
(0x0727)

General I6 unforced / forced change Event – –

1832 
(0x0728)

General O1 unforced / forced change Event – –

1833 
(0x0729)

General O2 unforced / forced change Event – –

1834 
(0x072A)

General O3 unforced / forced change Event – –

1835 
(0x072B)

User-defined input 
acquisition

User-defined input 1 Alarm Medium Manual or 
Remote

1836 
(0x072C)

User-defined input 
acquisition

User-defined input 2 Alarm Medium Manual or 
Remote

1837 
(0x072D)

User-defined input 
acquisition

User-defined input 3 Alarm Medium Manual or 
Remote

1838 
(0x072E)

User-defined input 
acquisition

User-defined input 4 Alarm Medium Manual or 
Remote

1839 
(0x072F)

User-defined input 
acquisition

User-defined input 5 Alarm Medium Manual or 
Remote

1840 
(0x0730

User-defined input 
acquisition

User-defined input 6 Alarm Medium Manual or 
Remote

1841 
(0x0731)

Cooling system Switchboard temperature threshold 1 for 
IO 2

Alarm Low Auto

1842 
(0x0732)

Cooling system Switchboard temperature threshold 2 for 
IO 2

Alarm Medium Manual or 
Remote

1843 
(0x0733)

Cooling system Switchboard temperature threshold 3 for 
IO 2

Alarm High Manual or 
Remote

Code Application Description Type Priority Reset Mode
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NOTE: The alarm exit priority is fixed in IO firmware. The value is Low, when available.

2304 
(0x0900)

Cradle management Cradle position discrepancy Alarm Medium Manual or 
Remote

2305 
(0x0901)

Cradle management Cradle connected contact change Event – –

2306 
(0x0902)

Cradle management Cradle disconnected contact change Event – –

2307 
(0x0903)

Cradle management Cradle test contact change Event – –

2308 
(0x0904)

Cradle management Remove device from cradle and put it 
back

Alarm Medium Manual or 
Remote

2309 
(0x0905)

Cradle management Design life of the cradle
Replacement of the cradle has to be 
performed within 6 months.

Alarm High Manual or 
Remote

2310 
(0x0906)

Cradle management Regrease cradle and disconnecting-
contact clusters to be performed by 
qualified maintenance staff

Alarm Medium Manual or 
Remote

2311 
(0x0907)

Cradle management New Micrologic trip unit has been 
detected.

Alarm High Manual or 
Remote

2432 
(0x0980

Drawer management Drawer position discrepancy Alarm Medium Manual or 
Remote

2816 
(0x0B00)

Predefined input 
acquisition

Earth leakage trip signal contact (SDV) Alarm Medium Manual or 
Remote

2817 
(0x0B01)

Predefined input 
acquisition

Control voltage presence contact Alarm Medium Manual or 
Remote

2818 
(0x0B02)

Predefined input 
acquisition

Surge protection status contact Alarm Medium Manual or 
Remote

2819 
(0x0B03)

Predefined input 
acquisition

Surge failure contact Alarm Medium Manual or 
Remote

2820 
(0x0B04)

Predefined input 
acquisition

Switch-disconnector ON/OFF indication 
contact (OF)

Alarm Medium Manual or 
Remote

2821 
(0x0B05)

Predefined input 
acquisition

Fuse blown indication contact Alarm Medium Manual or 
Remote

2822 
(0x0B06)

Predefined input 
acquisition

Emergency stop Alarm High Manual or 
Remote

2823 
(0x0B07)

Cooling system Switchboard temperature contact Alarm Medium Manual or 
Remote

2824 
(0x0B08)

Cooling system Switchboard ventilation contact Alarm Medium Manual or 
Remote

2825 
(0x0B09)

Cooling system Switchboard door contact Alarm Medium Manual or 
Remote

3328 
(0x0D00)

General Module in Critical Hardware discrepancy 
mode

Alarm High Auto

3329 
(0x0D01)

General Module in Critical Firmware discrepancy 
mode

Alarm High Auto

3330 
(0x0D02)

General Module in Non-critical Hardware 
discrepancy mode

Alarm Medium Auto

3331 
(0x0D03)

General Module in Non-critical Firmware 
discrepancy mode

Alarm Medium Auto

Code Application Description Type Priority Reset Mode
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IO Commands

Section 6.3
IO Commands

What Is in This Section?
This section contains the following topics:

Topic Page

List of IO Commands and Error Codes 192

Generic Commands 193

Application Commands 196
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List of IO Commands and Error Codes

List of Commands
There are 2 types of command:

generic commands which work independently of the application selected.
application commands which are dedicated to an application. A command is only valid if the related 
application is configured.

The following table lists the available IO commands, their corresponding application, command codes and 
password levels. Refer to the appropriate procedure to write a command (see page 48).

IO Error Codes
In addition to generic error codes (see page 51), the IO commands generate the following error codes 
returned in the LSB of register 8021:

Any other positive error code means an internal error.

Application Command Command 
Code

Password Level

Generic Change output state 1672 Level 3 or 4

Generic Preset input counter 41096 Level 3 or 4

Generic Reset analog input minimum/maximum 
values

42890 Level 3 or 4

Generic Reset IO alarms 41099 Level 3 or 4

Generic Enable/Disable simple commands 41100 Level 3 or 4

Generic Acknowledge latched output 41102 Level 3 or 4

Cradle and drawer management Preset cradle/drawer counters 41352 Level 3 or 4

Light control Light control 42120 Level 3 or 4

Load control Load control 42376 Level 3 or 4

Pulse counter management Preset input pulse counter 42888 Level 3 or 4

Cooling system Preset switchboard temperature threshold 
counter

42889 Level 3 or 4

Error Code Description

169 (0xA9) Already in the asked state (valid only for change output state, light, and load commands)

170 (0xAA) Unable to preset the counters

171 (0xAB) Output command rejected since output is being assigned to predefined applications
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Generic Commands

Change Output State
To change the output state, the user must set up the command registers the following way:

Preset Input Counters
The digital inputs counter values can be read from the digital input record (see page 169).

To reset or preset input counters, the user must set up the command registers the following way:

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 1672 Command code = 1672

0x1F40 8001 – – INT16U 13 Number of parameters (bytes) = 13

0x1F41 8002 – – INT16U – Destination =
IO 1: 8193 (0x2001)
IO 2: 8449 (0x2101)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 3 or 4 password
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333

0x1F45 8006 1 – INT16U 1–3 Output number
1 = output 1
2 = output 2
3 = output 3

0x1F46 8007 1 – INT16U – Value to set:
0x0000 = Change output state to 0 (OFF)
0x0100 = Change output state to 1 (ON)

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 41096 Command code = 41096

0x1F40 8001 – – INT16U 34 Number of parameters (bytes) = 34

0x1F41 8002 – – INT16U – Destination =
IO 1: 8193 (0x2001)
IO 2: 8449 (0x2101)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 3 or 4 password 
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333

0x1F45–
0x1F46

8006–
8007

– – INT32U 0–4294967295 I1 counter reset/preset:
0–4294967294 = preset value of the I1 
counter
4294967295 (0xFFFFFFFF) = do not 
preset the I1 counter

0x1F47–
0x1F48

8008–
8009

– – INT32U 0–4294967295 I2 counter reset/preset:
0–4294967294 = preset value of the I2 
counter
4294967295 (0xFFFFFFFF) = do not 
preset the I2 counter

0x1F49–
0x1F4A

8010–
8011

– – INT32U 0–4294967295 I3 counter reset/preset:
0–4294967294 = preset value of the I3 
counter
4294967295 (0xFFFFFFFF) = do not 
preset the I3 counter

0x1F4B–
0x1F4C

8012–
8013

– – INT32U 0–4294967295 I4 counter reset/preset:
0–4294967294 = preset value of the I4 
counter
4294967295 (0xFFFFFFFF) = do not 
preset the I4 counter
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Reset Analog Input Minimum/Maximum Values
The analog input maximum and minimum values can be read from the analog input record (see page 167).

To reset the minimum/maximum analog input values, the user must set up the command registers the 
following way:

Reset Alarm
The alarms can be read from the alarm status register (see page 177).

To reset IO alarms, the user must set up the command registers the following way:

0x1F4D–
0x1F4E

8014–
8015

– – INT32U 0–4294967295 I5 counter reset/preset:
0–4294967294 = preset value of the I5 
counter
4294967295 (0xFFFFFFFF) = do not 
preset the I5 counter

0x1F55–
0x1F56

8022–
8023

– – INT32U 0–4294967295 I6 counter reset/preset:
0–4294967294 = preset value of the I6 
counter
4294967295 (0xFFFFFFFF) = do not 
preset the I6 counter

Address Register X Unit Type Range Description

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 42890 Command code = 42890

0x1F40 8001 – – INT16U 10 Number of parameters (bytes) = 10

0x1F41 8002 – – INT16U – Destination =
IO 1: 8193 (0x2001)
IO 2: 8449 (0x2101)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 3 or 4 password 
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 41099 Command code = 41099

0x1F40 8001 – – INT16U 10 Number of parameters (bytes) = 10

0x1F41 8002 – – INT16U – Destination =
IO 1: 8193 (0x2001)
IO 2: 8449 (0x2101)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 3 or 4 password 
For level 4, factory setting = ‘0000’ = 0x30303030
For level 3, factory setting = ‘3333’ = 0x33333333
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Enable/Disable Simple Commands
The enable/disable simple commands status can be read from the supported IO command type register 
(see page 177).

To enable or disable the simple commands, the user must set up the command registers the following way:

Acknowledge Latched Output
To acknowledge a latched output, the user must set up the command registers the following way:

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 41100 Command code = 41100

0x1F40 8001 – – INT16U 11 Number of parameters (bytes) = 11

0x1F41 8002 – – INT16U – Destination =
IO 1: 8193 (0x2001)
IO 2: 8449 (0x2101)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 3 or 4 password 
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333

0x1F45 8006 – – INT16U – Enable/Disable selection:
0x0000: Disable simple command
0x0100: Enable simple command

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 41102 Command code = 41102

0x1F40 8001 – – INT16U 11 Number of parameters (bytes) = 11

0x1F41 8002 – – INT16U – Destination =
IO 1: 8193 (0x2001)
IO 2: 8449 (0x2101)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 3 or 4 password 
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333

0x1F45 8006 – – INT16U – Output to unlatch
0x0100 = Unlatch O1
0x0200= Unlatch O2
0x0300 = Unlatch O3
0xFF00 = Unlatch all outputs
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Application Commands

Preset Cradle/Drawer Counters
The cradle/drawer counter values can be read from the cradle management record (see page 181).

To preset the cradle or drawer counters, the user must set up the command registers the following way:

Light Control
The light command status can be read from the light control registers (see page 182).

To control the light, the user must set up the command registers the following way:

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 41352 Command code = 41352

0x1F40 8001 – – INT16U 16 Number of parameters (bytes) = 16

0x1F41 8002 – – INT16U – Destination =
IO 1: 8193 (0x2001)
IO 2: 8449 (0x2101)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 3 or 4 password 
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333

0x1F45 8006 – – INT16U 0–65535 Connected counter reset/preset:
0–65534 = preset value of the connected 
counter
65535 (0xFFFF) = do not preset the connected 
counter

0x1F46 8007 – – INT16U 0–65535 Disconnected counter reset/preset:
0–65534 = preset value of the disconnected 
counter
65535 (0xFFFF) = do not preset the 
disconnected counter

0x1F47 8008 – – INT16U 0–65535 Test counter reset/preset:
0–65534 = preset value of the test counter
65535 (0xFFFF) = do not preset the test counter

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 42120 Command code = 42120

0x1F40 8001 – – INT16U 13 Number of parameters (bytes) = 13

0x1F41 8002 – – INT16U – Destination = IO 1: 8193 (0x2001)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 3 or 4 password 
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333

0x1F45 8006 – – INT16U – MSB: State
Bit 0 = 0: Light OFF
Bit 0 = 1: Light ON
Bit 1 = 0: without time delay
Bit 1 = 1: with time delay

LSB = Timer (MSB)
1-54000 seconds (if bit 1 in state is set)
Any value 0-0xffff (if bit 1 in state is reset)

0x1F46 8007 – – INT16U – MSB = Timer (LSB)
LSB = 0 (not used)
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Load Control
The load command status can be read from the load control registers (see page 183).

To control the load, the user must set up the command registers the following way:

Preset Pulse Counters
To preset pulse counters, the user must set up the command registers the following way:

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 42376 Command code = 42376

0x1F40 8001 – – INT16U 13 Number of parameters (bytes) = 13

0x1F41 8002 – – INT16U – Destination = IO 1: 8193 (0x2001)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 3 or 4 password 
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333

0x1F45 8006 – – INT16U – MSB: State
Bit 0 = 0: Load OFF
Bit 0 = 1: Load ON
Bit 1 = 0: without time delay
Bit 1 = 1: with time delay

LSB = Timer (MSB)
1-54000 seconds (if bit 1 in state is set)
Any value 0-0xffff (if bit 1 in state is reset)

0x1F46 8007 – – INT16U – MSB = Timer (LSB)
LSB = 0 (not used)

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 42888 Command code = 42888

0x1F40 8001 – – INT16U 34 Number of parameters (bytes) = 34

0x1F41 8002 – – INT16U – Destination =
IO 1: 8193 (0x2001)
IO 2: 8449 (0x2101)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 3 or 4 password 
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333

0x1F45–
0x1F46

8006–
8007

– – INT32U 0–4294967295 I1 pulse counter reset/preset:
0–4294967294 = preset value of the I1 
pulse counter
4294967295  (0xFFFFFFFF) = do not 
preset the I1 pulse counter

0x1F47–
0x1F48

8008–
8009

– – INT32U 0–4294967295 I2 pulse counter reset/preset:
0–4294967294 = preset value of the I2 
pulse counter
4294967295  (0xFFFFFFFF) = do not 
preset the I2 pulse counter

0x1F49–
0x1F4A

8010–
8011

– – INT32U 0–4294967295 I3 pulse counter reset/preset:
0–4294967294 = preset value of the I3 
pulse counter
4294967295  (0xFFFFFFFF) = do not 
preset the I3 pulse counter

0x1F4B–
0x1F4C

8012–
8013

– – INT32U 0–4294967295 I4 pulse counter reset/preset:
0–4294967294 = preset value of the I4 
pulse counter
4294967295  (0xFFFFFFFF) = do not 
preset the I4 pulse counter
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Preset Switchboard Temperature Threshold Counters 
To preset switchboard temperature threshold counters, the user must set up the command registers the 
following way:

0x1F4D–
0x1F4E

8014–
8015

– – INT32U 0–4294967295 I5 pulse counter reset/preset:
0–4294967294 = preset value of the I5 
pulse counter
4294967295  (0xFFFFFFFF) = do not 
preset the I5 pulse counter

0x1F55–
0x1F56

8022–
8023

– – INT32U 0–4294967295 I6 pulse counter reset/preset:
0–4294967294 = preset value of the I6 
pulse counter
4294967295  (0xFFFFFFFF) = do not 
preset the I6 pulse counter

Address Register X Unit Type Range Description

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 42889 Command code = 42889

0x1F40 8001 – – INT16U 16 Number of parameters (bytes) = 16

0x1F41 8002 – – INT16U – Destination =
IO 1: 8193 (0x2001)
IO 2: 8449 (0x2101)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 3 or 4 password 
For level 4, factory setting = 
‘0000’ = 0x30303030
For level 3, factory setting = 
‘3333’ = 0x33333333

0x1F45 8006 – – INT16U 0–65535 Switchboard temperature threshold 1 
counter reset/preset:

0–65534 = preset value of the 
switchboard temperature threshold 1 
counter
65535 (0xFFFF) = do not preset the 
counter

0x1F46 8007 – – INT16U 0–65535 Switchboard temperature threshold 2 
counter reset/preset:

0–65534 = preset value of the 
switchboard temperature threshold 2 
counter
65535 (0xFFFF) = do not preset the 
counter

0x1F47 8008 – – INT16U 0–65535 Switchboard temperature threshold 3 
counter reset/preset:

0–65534 = preset value of the 
switchboard temperature threshold 3 
counter
65535 (0xFFFF) = do not preset the 
counter
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Chapter 7
IFM Data for Compact NSX

What Is in This Chapter?
This chapter contains the following sections:

Section Topic Page

7.1 IFM Registers 200

7.2 IFM Commands 204
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IFM Registers

Section 7.1
IFM Registers

What Is in This Section?
This section contains the following topics:

Topic Page

IFM Identification 201

Modbus Network Parameters 203
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IFM Identification

IFM Firmware Version 
The IFM firmware version starts at register 11776 and has a maximum length of 8 registers.

The firmware version is an ASCII string using the format XXX.YYY.ZZZ with:
XXX = major version (000–127)
YYY = minor version (000–255)
ZZZ = revision number (000–255)

The NULL character ends the revision number.

Serial Number
The IFM serial number is composed of a maximum of 11 alphanumeric characters with the following 
format: PPYYWWDnnnn.

PP = plant code
YY = year of fabrication (05–99)
WW = week of fabrication (01–53)
D = day of fabrication (1–7)
nnnn = sequence number (0001–9999)

A read request of 6 registers is necessary to read the IFM serial number.

Product Identification

Read Device Identification
The Read Device Identification function is used to access in a standardized manner the information 
required to identify a device clearly. The description is made up of a set of objects (ASCII character strings).

A complete description of the Read Device Identification function is available at www.modbus.org.

The coding for the identification of the IFM is the following:

Address Register RW X Unit Type Range Description

0x2DFF–
0x2E06

11776–
11783

R – – STRING – Firmware version

Address Register RW X Unit Type Range Description

0x2E07 11784 R – – STRING – ‘PP’

0x2E08 11785 R – – STRING ‘05’–‘99’ ‘YY’

0x2E09 11786 R – – STRING ‘01’–‘53’ ‘WW’

0x2E0A 11787 R – – STRING D: ‘1’–‘7’
n: ‘0’–‘9’

‘Dn’

0x2E0B 11788 R – – STRING ‘00’–‘99’ ‘nn’

0x2E0C 11789 R – – STRING ‘0’–‘9’ ‘n’ (the NULL character ends the serial 
number)

Address Register RW X Unit Type Range Description

0x2E7C 11901 R – – INT16U – Product identification = 15146 for the IFM

Name Type Description

Vendor name STRING ‘Schneider Electric’ (18 characters)

Product code STRING ’TRV00210’ (1)

Firmware version STRING ‘XXX.YYY.ZZZ’ from IFM version 002.002.000

Vendor URL STRING ‘www.schneider-electric.com’ (26 characters)

Product name STRING ‘ULP/Modbus-SL communication interface module’

(1) Product code returns TRV00210-L when IFM is loaded with Masterpact legacy firmware. For more information, 
refer to Masterpact Modbus Legacy User Guide.
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IMU Identification
Identification of the intelligent modular unit (IMU) can be set by using the customer engineering tool 
(see page 13). When not programmed, the IMU identification registers return 0 (0x0000).

The FDM121 display for LV circuit breaker displays the first 14 characters of the IMU name.

Address Register RW X Unit Type Range Description

0x2E18–
0x2E2E

11801–
11823

R – – STRING – IMU name = up to 45 ASCII characters ended 
by the NULL character 0x00

0x2E45–
0x2E5B

11846–
11868

R – – STRING – IMU location = up to 45 ASCII characters 
ended by the NULL character 0x00
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Modbus Network Parameters

Modbus Locking Pad Position

Auto-Speed Sensing State

IFM Modbus Address

Modbus Parity

Modbus Baud Rate

Number of Stop Bits

Address Register RW X Unit Type Range Description

0x2E72 11891 R – – INT16U 1–3 Modbus locking pad position
1 = Modbus locking pad is on the locked 
position
3 = Modbus locking pad is on the open 
position

Address Register RW X Unit Type Range Description

0x306E 12399 R – – INT16U 0–1 Auto-Speed sensing state
0 = Auto-Speed sensing is disabled
1 = Auto-Speed sensing is enabled (factory 
setting)

Address Register RW X Unit Type Range Description

0x306F 12400 R – – INT16U 1–99 IFM Modbus address

Address Register RW X Unit Type Range Description

0x3070 12401 R – – INT16U 1–3 Modbus parity
1 = no parity (none)
2 = even parity (factory setting)
3 = odd parity

Address Register RW X Unit Type Range Description

0x3071 12402 R – – INT16U 5–8 Modbus Baud rate
5 = 4800 Baud
6 = 9600 Baud
7 = 19200 Baud (factory setting)
8 = 38400 Baud

Address Register RW X Unit Type Range Description

0x3072 12403 R – – INT16U 0–5 Number of stop bits
0 = no change
1 = standard Modbus
2 = 1/2 stop bit
3 = 1 stop bit
4 = 1 and 1/2 stop bit
5 = 2 stop bits
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Section 7.2
IFM Commands

What Is in This Section?
This section contains the following topics:

Topic Page

List of IFM Commands and Error Codes 205

IFM Commands 206
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List of Commands
The following table lists the IFM commands, their corresponding command codes and password levels. 
Follow the command execution procedures accordingly (see page 48).

Error Codes
Error codes generated by the IFM are the generic error codes (see page 51).

Command Command Code Password Level

Get current time 768 no password required

Set absolute time 769 no password required

Read IMU name and location 1024 no password required

Write IMU name and location 1032 4
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Get Current Time
The get current time command is not hardware protected. When the arrow of the Modbus locking pad 
(located on the front panel of the IFM) points to the closed padlock, the get current time command is still 
enabled.

To get the current time for all modules, the user must set up the command registers the following way:

The following registers contain the time data:
Register 8023 holds the month in the MSB, the day in the LSB.
Register 8024 holds the year offset in the MSB (add 2000 to get the year) and the hour in the LSB.
Register 8025 holds the minutes in the MSB, the seconds in the LSB.
Register 8026 holds the milliseconds.

Set Absolute Time
The set absolute time command is not hardware protected. When the arrow of the Modbus locking pad 
(located on the front panel of the IFM) points to the closed padlock, the set absolute time command is still 
enabled.

To set the absolute time for all the IMU modules, the user must set up the command registers the following 
way:

In case of 24 Vdc power loss, date and time counter is reset and will restart at January 1 2000. It is 
therefore mandatory to set absolute time for all the IMU modules after recovering the 24 Vdc power supply.

Furthermore, due to the clock drift of each IMU module, it is mandatory to set absolute time for all the IMU 
modules periodically. Recommended period is at least every 15 minutes.

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 768 Command code = 768

0x1F40 8001 – – INT16U 10 Number of parameters (bytes) = 10

0x1F41 8002 – – INT16U 768 Destination = 768 (0x0300)

0x1F42 8003 – – INT16U 0 0

0x1F43–
0x1F44

8004–
8005

– – STRING 0 Password = 0 (no password required)

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 769 Command code = 769

0x1F40 8001 – – INT16U 18 Number of parameters (bytes) = 18

0x1F41 8002 – – INT16U 768 Destination = 768 (0x0300)

0x1F42 8003 – – INT16U 0 0

0x1F43–
0x1F44

8004–
8005

– – STRING 0 Password = 0 (no password required)

0x1F45 8006 – – INT16U – MSB = month (1–12)
LSB = day in the month (1–31)

0x1F46 8007 – – INT16U – MSB = year (0–99, 0 meaning year 2000)
LSB = hour (0–23)

0x1F47 8008 – – INT16U – MSB = minute (0–59)
LSB = second (0–59)

0x1F48 8009 – ms INT16U 0–999 Milliseconds (0–999)
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The user can read the IMU name and location (see page 202) from register 11801 to 11868.

The FDM121 display for LV circuit breaker displays the IMU name but it is limited to the first 14 characters. 

To read the IMU name and location, the user must set up the command registers the following way:

The response to this command has the following format:

Write IMU Name and Location
The user can read the IMU name and location (see page 202) from register 11801 to 11868.

The FDM121 display for LV circuit breaker displays the IMU name but it is limited to the first 14 characters. 

To write the IMU name and location, the user must set up the command registers the following way:

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 1024 Command code = 1024

0x1F40 8001 – – INT16U 16 Number of parameters (bytes) = 16

0x1F41 8002 – – INT16U 768 Destination = 768 (0x0300)

0x1F42 8003 – – INT16U 0 0

0x1F43–
0x1F44

8004–
8005

– – STRING – Password = 0 (no password required)

0x1F45–
0x1F46

8006–
8007

– – INT32U – 17039489 = read IMU name (load 0x0104 into 
register 8006, 0x0081 into 8007)
17039490 = read IMU location (load 0x0104 
into register 8006, 0x0082 into 8007)

0x1F47 8008 – – INT16U 2048 2048

Address Register X Unit Type Range Description

0x1F54 8021 – – INT16U – Command status
0 = command succeeded
Otherwise, command failed

0x1F55 8022 – – INT16U – Number of bytes returned (0 if command failed)

0x1F56 8023 – – STRING – If command succeeded
MSB = first character of IMU name or location
LSB = second character of IMU name or 
location

0x1F57– 
0x1F6D

8024–8046 – – STRING – Depends on the length of the IMU name or 
location and ends by the NULL character 0x00

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 1032 Command code = 1032

0x1F40 8001 – – INT16U 16–62 Number of parameters (bytes) = depends on 
the length of the IMU name or location (up to 
46 characters)

0x1F41 8002 – – INT16U 0 Destination = 0 (0x0000)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45–
0x1F46

8006–
8007

– – INT32U – 17039489 = write IMU name (load 0x0104 into 
register 8006, 0x0081 into 8007)
17039490 = write IMU location (load 0x0104 
into register 8006, 0x0082 into 8007)

0x1F47 8008 – – INT16U 2048 2048

0x1F48 8009 – – STRING – MSB = First character of the IMU name or 
location
LSB = Second character of the IMU name or 
location

0x1F49– 
0x1F5F

8010–8038 – – STRING – Depends on the length of the IMU name or 
location and ends by the NULL character 0x00
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Chapter 8
IFE Data for Compact NSX

What Is in This Chapter?
This chapter contains the following sections:

Section Topic Page

8.1 IFE Registers 210

8.2 IFE Commands 215
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Section 8.1
IFE Registers

What Is in This Section?
This section contains the following topics:

Topic Page

IFE Identification and Status Registers 211

IP Network Parameters 214
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IFE Firmware Version 
The IFE firmware version starts at register 11776 and has a maximum length of 8 registers.

The firmware version is an ASCII string using the format XXX.YYY.ZZZ with:
XXX = major version (000–127)
YYY = minor version (000–255)
ZZZ = revision number (000–255)

The NULL character ends the revision number.

IFE Hardware Version 
The IFE hardware version starts at register 11784 and has a maximum length of 8 registers.

The hardware version is an ASCII string using the format XXX.YYY.ZZZ with:
XXX = major version (000–127)
YYY = minor version (000–255)
ZZZ = revision number (000–255)

The NULL character ends the revision number.

IMU Identification
Identification of the intelligent modular unit (IMU) can be set by using the customer engineering tool 
(see page 13). When not programmed, the IMU identification registers return 0 (0x0000).

The FDM121 display for LV circuit breaker displays the first 14 characters of the IMU name.

Locking Pad Position

Current Date and Time

Address Register RW X Unit Type Range Description

0x2DFF–
0x2E06

11776–
11783

R – – STRING – Firmware version

Address Register RW X Unit Type Range Description

0x2E07–
0x2E0C

11784–
11789

R – – STRING – Hardware version

Address Register RW X Unit Type Range Description

0x2E18–
0x2E2E

11801–
11823

R – – STRING – IMU name = up to 45 ASCII characters ended 
by the NULL character 0x00

0x2E45–
0x2E5B

11846–
11868

R – – STRING – IMU location = up to 45 ASCII characters 
ended by the NULL character 0x00

Address Register RW X Unit Type Range Description

0x2E72 11891 R – – INT16U 1–3 Locking pad position
1 = locking pad is in the locked position
3 = locking pad is in the unlocked position

Address Register RW X Unit Type Range Description

0x2E73–
0x2E76

11892–
11895

RW – – TI081 – Current date and time in TI081 format

0x2E77–
0x2E7A

11896–
11899

R – – ULP – Current date and time in ULP format
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Read Device Identification
The Read Device Identification function is used to access in a standardized manner the information 
required to identify a device clearly. The description is made up of a set of objects (ASCII character strings).

A complete description of the Read Device Identification function is available at www.modbus.org.

The coding for the identification of the IFE is the following:

MAC Address of the IFE

Manufacturing Date and Time

Address Register RW X Unit Type Range Description

0x2E7C 11901 R – – INT16U 17100–
17101

Product identification:
17100 for IFE (commercial reference 
LV434010)
17101 for IFE gateway (commercial 
reference LV434011)

Name Type Description

Vendor name STRING ‘Schneider Electric’ (18 characters)

Product code STRING ‘LV434010’ or ’LV434011’

Firmware version STRING ‘XXX.YYY.ZZZ’

Vendor URL STRING ‘www.schneider-electric.com’ (26 characters)

Product name STRING For IFE without gateway (LV434010):
‘Ethernet interface for LV breakers’
For IFE with gateway (LV434011):
‘Ethernet interface for LV breakers + gateway’

Address Register RW X Unit Type Range Description

0x2E7D–
0x2E7F

11902–
11904

R – – INT16U – MAC address of the IFE coded over 3 registers 
(6 bytes) in hexadecimal.
Example: The MAC address 
00:80:F4:02:12:34 (or 00-80-F4-02-12-34) is 
coded in hexadecimal as follows: 
0080F4021234 
(0x00 0x80 0xF4 0x02 0X12 0x34).

Address Register RW X Unit Type Range Description

0x2E89–
0x2E8C

11914–
11917

R – – TI081 – Manufacturing date and time
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The IFE serial number is composed of a maximum of 11 alphanumeric characters with the following format: 
PPYYWWDnnnn.

PP = plant code 
YY = year of fabrication (05–99)
WW = week of fabrication (01–53)
D = day of fabrication (1–7)
nnnn = sequence number (0001–9999)

A read request of 6 registers is necessary to read the IFE serial number.

IFE Modbus Parameters (IFE Gateway Only)

Address Register RW X Unit Type Range Description

0x02E91 11922 R – – STRING – ‘PP’

0x02E92 11923 R – – STRING ‘05’–‘99’ ‘YY’

0x02E93 11924 R – – STRING ‘01’–‘53’ ‘WW’

0x02E94 11925 R – – STRING D: ‘1’–‘7’
n: ‘0’–‘9’

‘Dn’

0x02E95 11926 R – – STRING ‘00’–‘99’ ‘nn’

0x02E96 11927 R – – STRING ‘0’–‘9’ ‘n’ (the NULL character ends the serial 
number)

Address Register RW X Unit Type Range Description

0x306F 12400 R – – INT16U – Modbus address of IFE (always 255)

0x3070 12401 R – – INT16U 1–3 Modbus parity
1 = no parity
2 = even parity (factory setting)
3 = odd parity

0x3071 12402 R – – INT16U 5–8 Modbus Baud rate
6 = 9600 Baud
7 = 19,200 Baud (factory setting)
8 = 38,400 Baud

0x3072 12403 R – – INT16U 0–5 Number of stop bits
1 = Auto (factory setting)
3 = 1 stop bit
5 = 2 stop bits
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Network Parameters 

IPv4 Parameters

Address Register RW X Unit Type Range Description

0x27FF–
0x2800

10240–
10241

R – – INT32U 0–1 Network configuration mode
0 = IPv4 only
1 = IPv4 and IPv6

0x2801–
0x2808

10242–
10249

R – – STRING – Network host name, set by using the customer 
engineering tool (see page 13)
Device name used for acquiring the IP 
addressing using DHCP and also the friendly 
name on DPWS device discovery.
Example: IFE-0A129F
Maximum length is 64 characters.

0x2809–
0x2820

10250–
10273

– – – – – Reserved

0x2821–
0x2822

10274–
10275

– – – – – Reserved

Address Register RW X Unit Type Range Description

0x2823–
0x2824

10276–
10277

R – – INT32U 0–3 IPv4 address acquisition mode, set by using 
the customer engineering tool (see page 13)
0 = Static
1 = BootP
2 = DHCP
3 = Default

0x2825–
0x2826

10278–
10279

R – – INT32U – IPv4 address acquisition status
0 = IP acquisition successful
1 = IP acquisition in progress
2 = Acquired IP address is duplicated
3 = Error in IP acquisition

0x2827–
0x2828

10280–
10281

R – – INT32U – IPv4 address of IFE
Example: 169.254.1.1
Register 10280 = 0xA9FE
Register 10281 = 0x0101

0x2829–
0x282A

10282–
10283

R – – INT32U – IPv4 subnet mask
Example: 255.255.0.0
Register 10282 = 0xFFFF
Register 10283 = 0x0000

0x282B–
0x282C

10284–
10285

R – – INT32U – IPv4 default gateway address
Example: 169.154.1.1
Register 10284 = 0xA9FE
Register 10285 = 0x0101

0x282D–
0x2846

10286–
10311

– – – – – Reserved
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Section 8.2
IFE Commands

What Is in This Section?
This section contains the following topics:

Topic Page

List of IFE Commands and Error Codes 216

IFE Generic Commands 217
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List of Commands
The following table lists the IFE commands, their corresponding command codes and password levels. 
Follow the command execution procedures accordingly (see page 48).

Error Codes
Error codes generated by the IFE are the generic error codes (see page 51).

Command Command Code Password Level

Get current time 768 no password required

Set absolute time 769 no password required

Read IMU name and location 1024 no password required

Write IMU name and location 1032 4
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Get Current Time
The get current time command is not hardware protected. The get current time command is still enabled 
when the locking pad located on the front panel on the IFE is in locked position.

To get the current time for all modules, the user must set up the command registers the following way:

The following registers contain the time data:
Register 8023 holds the month in the MSB, the day in the LSB.
Register 8024 holds the year offset in the MSB (add 2000 to get the year) and the hour in the LSB.
Register 8025 holds the minutes in the MSB, the seconds in the LSB.
Register 8026 holds the milliseconds.

Set Absolute Time
The set absolute time command is still enabled when the locking pad located on the front panel on the IFE 
is in locked position.

To set the absolute time for all the IMU modules, the user must set up the command registers the following 
way:

In case of 24 Vdc power loss, date and time counter is reset and will restart at January  1 2000. It is 
therefore mandatory to set absolute time for all the IMU modules after recovering the 24 Vdc power supply.

Furthermore, due to the clock drift of each IMU module, it is mandatory to set absolute time for all the IMU 
modules periodically. Recommended period is at least every 15 minutes.

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 768 Command code = 768

0x1F40 8001 – – INT16U 10 Number of parameters (bytes) = 10

0x1F41 8002 – – INT16U 8704 Destination = 8704 (0x2200)

0x1F42 8003 – – INT16U 0 0

0x1F43–
0x1F44

8004–
8005

– – STRING 0 Password = 0 (no password required)

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 769 Command code = 769

0x1F40 8001 – – INT16U 18 Number of parameters (bytes) = 18

0x1F41 8002 – – INT16U 8704 Destination = 8704 (0x2200)

0x1F42 8003 – – INT16U 0 0

0x1F43–
0x1F44

8004–
8005

– – STRING 0 Password = 0 (no password required)

0x1F45 8006 – – INT16U – MSB = month (1–12)
LSB = day in the month (1–31)

0x1F46 8007 – – INT16U – MSB = year (0–99, 0 meaning year 2000)
LSB = hour (0–23)

0x1F47 8008 – – INT16U – MSB = minute (0–59)
LSB = second (0–59)

0x1F48 8009 – ms INT16U 0–999 Milliseconds (0–999)
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The user can read the IMU name and location (see page 211) from register 11801 to 11868.

The FDM121 display for LV circuit breaker displays the IMU name but it is limited to the first 14 characters. 

To read the IMU name and location, the user must set up the command registers the following way:

The response to this command has the following format:

Write IMU Name and Location
The user can read the IMU name and location (see page 211) from register 11801 to 11868.

The FDM121 display for LV circuit breaker displays the IMU name but it is limited to the first 14 characters. 

To write the IMU name and location, the user must set up the command registers the following way:

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 1024 Command code = 1024

0x1F40 8001 – – INT16U 16 Number of parameters (bytes) = 16

0x1F41 8002 – – INT16U 8704 Destination = 8704 (0x2200)

0x1F42 8003 – – INT16U 0 0

0x1F43–
0x1F44

8004–
8005

– – STRING – Password = 0 (no password required)

0x1F45–
0x1F46

8006–
8007

– – INT32U – 17039489 = read IMU name (load 0x0104 into 
register 8006, 0x0081 into 8007)
17039490 = read IMU location (load 0x0104 
into register 8006, 0x0082 into 8007)

0x1F47 8008 – – INT16U 2048 2048

Address Register X Unit Type Range Description

0x1F54 8021 – – INT16U – Command status
0 = command succeeded
Otherwise, command failed

0x1F55 8022 – – INT16U – Number of bytes returned (0 if command failed)

0x1F56 8023 – – STRING – If command succeeded
MSB = first character of IMU name or location
LSB = second character of IMU name or 
location

0x1F57–
0x1F6D

8024–8046 – – STRING – Depends on the length of the IMU name or 
location and ends by the NULL character 0x00

Address Register X Unit Type Range Description

0x1F3F 8000 – – INT16U 1032 Command code = 1032

0x1F40 8001 – – INT16U 16–62 Number of parameters (bytes) = depends on 
the length of the IMU name or location (up to 
46 characters)

0x1F41 8002 – – INT16U 0 Destination = 0 (0x0000)

0x1F42 8003 – – INT16U 1 1

0x1F43–
0x1F44

8004–
8005

– – STRING – Level 4 password (factory setting = 
‘0000’ = 0x30303030)

0x1F45–
0x1F46

8006–
8007

– – INT32U – 17039489 = write IMU name (load 0x0104 into 
register 8006, 0x0081 into 8007)
17039490 = write IMU location (load 0x0104 
into register 8006, 0x0082 into 8007)

0x1F46 8008 – – INT16U 2048 2048

0x1F48 8009 – – STRING – MSB = First character of the IMU name or 
location
LSB = Second character of the IMU name or 
location

0x1F49–
0x1F5F

8010–
8038

– – STRING – Depends on the length of the IMU name or 
location and ends by the NULL character 0x00
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Appendix A
Cross References to Modbus Registers for Compact NSX

Cross References to Modbus Registers

General Description
The following table gives cross references to the Modbus registers used by the communication modules. 
The registers are listed in ascending order.

Cross References Table

Address Register Module Description Page

0x0226 551 BSCM Product identification  (see page 155)

0x0227–0x022C 552–557 BSCM BSCM identifier  (see page 155)

0x0232 563 BSCM Circuit breaker status  (see page 156)

0x0233 564 BSCM Communicating motor mechanism 
status

 (see page 156)

0x023A–0x0245 571–582 BSCM BSCM counters  (see page 157)

0x0259–0x028B 602-652 BSCM BSCM event history  (see page 158)

0x03E7–0x03EE 1000–1007 Micrologic trip unit Voltage (real-time measurements)  (see page 97)

0x03EF–0x03F6 1008–1015 Micrologic trip unit Voltage unbalance (real-time 
measurements)

 (see page 97)

0x03F7–0x0402 1016–1027 Micrologic trip unit Current (real-time measurements)  (see page 98)

0x0403–0x0407 1028–1032 Micrologic trip unit Current unbalance (real-time 
measurements)

 (see page 98)

0x0409–0x040C 1034–1037 Micrologic trip unit Active power (real-time 
measurements)

 (see page 99)

0x040D–0x0410 1038–1041 Micrologic trip unit Reactive power (real-time 
measurements)

 (see page 99)

0x0411–0x0414 1042–1045 Micrologic trip unit Apparent power (real-time 
measurements)

 (see page 99)

0x0415–0x0418 1046–1049 Micrologic trip unit Power factor (real-time 
measurements)

 (see page 99)

0x0419–0x041C 1050–1053 Micrologic trip unit Fundamental power factor (real-time 
measurements)

 (see page 100)

0x041D 1054 Micrologic trip unit Frequency (real-time measurements)  (see page 100)

0x0437–0x043A 1080–1083 Micrologic trip unit Fundamental reactive power (real-
time measurements)

 (see page 100)

0x043F–0x0442 1088–1091 Micrologic trip unit Distortion power (real-time 
measurements)

 (see page 100)

0x0443–0x044B 1092–1100 Micrologic trip unit Total harmonic distortion (THD) (real-
time measurements)

 (see page 101)

0x0477 1144 Micrologic trip unit Thermal image of motor (real-time 
measurements)

 (see page 101)

0x0478–0x0479 1145–1146 Micrologic trip unit Voltage (real-time measurements)  (see page 97)

0x0513–0x0522 1300–1315 Micrologic trip unit Voltage (minimum of real-time 
measurement)

 (see page 102)

0x0523–0x0533 1316–1332 Micrologic trip unit Current (minimum of real-time 
measurement)

 (see page 102)

0x07CF–0x07EE 2000–2031 Micrologic trip unit Energy measurements  (see page 103)

0x0897–0x08BC 2200–2237 Micrologic trip unit Demand measurements  (see page 104)

0x08C1–0x08C2 2242–2243 Micrologic trip unit Quadrant total  (see page 129)

0x0B53–0x0B70 2900–2929 Micrologic trip unit Minimum/maximum measurements 
reset time

 (see page 106)
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0x0BB7–0x0BB9 3000–3002 Micrologic trip unit Current date and time  (see page 140)

0x0CF1 3314 Micrologic trip unit System type  (see page 129)

0x0CF3 3316 Micrologic trip unit Power flow sign  (see page 129)

0x0CF5 3318 Micrologic trip unit Power factor sign  (see page 130)

0x0CFB 3324 Micrologic trip unit Energy accumulation mode  (see page 130)

0x0D17–0x0D1A 3352–3355 Micrologic trip unit Demand time  (see page 130)

0x1647 5704 Micrologic trip unit Alarms status  (see page 110)

0x1663–0x1694 5732–5781 Micrologic trip unit Alarm history  (see page 112)

0x19F9–0x1A02 6650–6659 Micrologic trip unit Long-time protection pre-alarm  (see page 118)

0x1A03–0x1A0C 6660–6669 Micrologic trip unit Ground-fault protection pre-alarm  (see page 119)

0x1A0D–0x1A16 6670–6679 Micrologic trip unit Earth-leakage (Vigi) protection pre-
alarm

 (see page 119)

0x1A71–0x1AE8 6770–6889 Micrologic trip unit User-defined alarms  (see page 120)

0x1F3F–0x1FD4 8000–8149 Micrologic trip unit Command interface  (see page 48)

0x21FB–0x2200 8700–8705 Micrologic trip unit Serial number  (see page 107)

0x2204 8709 Micrologic trip unit Hardware version  (see page 107)

0x220B 8716 Micrologic trip unit Product identification  (see page 107)

0x2223 8740 Micrologic trip unit Protection type  (see page 107)

0x2224 8741 Micrologic trip unit Metering type (A, E)  (see page 108)

0x222A 8747 Micrologic trip unit Application  (see page 108)

0x222B 8748 Micrologic trip unit Standard  (see page 108)

0x222D 8750 Micrologic trip unit Nominal current  (see page 108)

0x222E 8751 Micrologic trip unit Pole  (see page 108)

0x222F 8752 Micrologic trip unit 16 Hz 2/3  (see page 108)

0x2231–0x223A 8754–8763 Micrologic trip unit Long-time protection  (see page 124)

0x223B–0x2244 8764–8773 Micrologic trip unit Short-time protection  (see page 124)

0x2245–0x224E 8774–8783 Micrologic trip unit Instantaneous protection  (see page 125)

0x224F–0x2258 8784–8793 Micrologic trip unit Ground-fault protection  (see page 125)

0x2259–0x2262 8794–8803 Micrologic trip unit Earth leakage (Vigi) protection  (see page 126)

0x2292 8851 Micrologic trip unit Temperature  (see page 140)

0x2298 8857 Micrologic trip unit SDx module status  (see page 110)

0x22A0 8865 Micrologic trip unit Time remaining until long-time 
tripping

 (see page 140)

0x22A7 8872 Micrologic trip unit Phase rotation  (see page 140)

0x22C3–0x22C6 8900–8903 Micrologic trip unit Jam protection  (see page 126)

0x22C7–0x22CA 8904–8907 Micrologic trip unit Unbalance protection  (see page 126)

0x22CB–0x22CE 8908–8911 Micrologic trip unit Underload protection  (see page 126)

0x22CF–0x22D2 8912–8915 Micrologic trip unit Long-start protection  (see page 127)

0x22D3–0x22D6 8916–8919 Micrologic trip unit Neutral protection  (see page 127)

0x22E1 8930 Micrologic trip unit Thermal memory inhibition  (see page 127)

0x238B–0x2401 9100–9218 Micrologic trip unit Trip history  (see page 114)

0x258F 9616 Micrologic trip unit Nominal voltage Vn  (see page 130)

0x2648–0x2651 9801–9810 Micrologic trip unit SDx module outputs  (see page 128)

0x270F 10000 Micrologic trip unit Trip status  (see page 111)

0x27FF–0x29FE 10240–11751 IFE IP network parameters  (see page 214)

0x2DFF–0x2E06 11776–11783 IFM Firmware version  (see page 201)

0x2DFF–0x2E06 11776–11783 IFE Firmware version  (see page 211)

0x2E07–0x2E0C 11784–11789 IFM Serial number  (see page 201)

0x2E07–0x2E0C 11784–11789 IFE Hardware version  (see page 211)

0x2E18–0x2E2E 11801–11823 IFM IMU name  (see page 202)

0x2E18–0x2E2E 11801–11823 IFE IMU name  (see page 211)

Address Register Module Description Page
222 DOCA0091EN-00 10/2014

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1480 of 3354



Cross References to Modbus Registers for Compact NSX

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
0x2E45–0x2E5B 11846–11868 IFM IMU location  (see page 202)

0x2E45–0x2E5B 11846–11868 IFE IMU location  (see page 211)

0x2E72 11891 IFM Modbus locking pad position  (see page 203)

0x2E72 11891 IFE Locking pad position  (see page 211)

0x2E77–0x2E7A 11896–11899 IFE Current date and time  (see page 211)

0x2E7C 11901 IFM Product identification  (see page 201)

0x2E7C 11901 IFE Product identification  (see page 212)

0x2E7D–0x02E7F 11902–11904 IFE IFE MAC address  (see page 212)

0x2E89–0x2E8C 11914–11917 IFE Manufacturing date and time  (see page 212)

0x2E91–0x02E9A 11922–11931 IFE Serial number  (see page 213)

0x2EDF–0x2F82 12000–12163 IFM Legacy data-set  (see page 83)

0x2EDF–0x2F84 12000–12165 IFE Legacy data-set  (see page 83)

0x306E 12399 IFM Auto-Speed sensing state  (see page 203)

0x306F 12400 IFM IFM Modbus address  (see page 203)

0x306F 12400–12403 IFE IFE Modbus parameters  (see page 213)

0x3070 12401 IFM Modbus parity  (see page 203)

0x3071 12402 IFM Modbus Baud rate  (see page 203)

0x3072 12403 IFM Number of stop bits  (see page 203)

0x35FF–0x3668 13824–13929 IO Analog input of IO 1  (see page 167)

0x3669–0x3848 13930–14409 IO Digital input of IO 1  (see page 169)

0x3849–0x38FC 14410–14589 IO Digital output of IO 1  (see page 171)

0x38FD–0x3902 14590–14595 IO Hardware setting of IO 1  (see page 173)

0x3905–0x3908 14598–14601 IO Digital input and output status of IO 1  (see page 174)

0x392F–0x3976 14640–14711 IO IO 1 identification  (see page 175)

0x3989–0x39A4 14730–14759 IO Alarm and status of IO 1  (see page 177)

0x3BC3–0x3BE0 15300–15329 IO Cradle management  (see page 181)

0x3BE1–0x3BFE 15330–15359 IO Drawer management  (see page 182)

0x3C27–3C30 15400–15409 IO Light control  (see page 182)

0x3C31–3EEC 15410–16109 IO Load control  (see page 183)

0x41B8–0x4220 16824–16929 IO Analog input of IO 2  (see page 167)

0x4221–0x4400 16930–17409 IO Digital input of IO 2  (see page 169)

0x4401–0x44B4 17410–17589 IO Digital output of IO 2  (see page 171)

0x44B5–0x44BA 17590–17595 IO Hardware setting of IO 2  (see page 173)

0x44BD–0x44C0 17598–17601 IO Digital input and output status of IO 2  (see page 174)

0x44E7–0x452F 17640–17711 IO IO 2 identification  (see page 175)

0x4541–0x455E 17730–17759 IO Alarm and status of IO 2  (see page 177)

0x72CD 29390 Micrologic trip unit Failure status  (see page 140)

0x733B–0x733F 29500–29504 Micrologic trip unit Maintenance operation record  (see page 116)

0x733B–0x736C 29500–29549 Micrologic trip unit Maintenance operation number  (see page 116)

0x739F–0x73AE 29600–29615 Micrologic trip unit Previous long-time protection setup  (see page 131)

0x73AF–0x73BA 29616–29627 Micrologic trip unit Previous short-time protection setup  (see page 131)

0x73BB–0x73BE 29628–29631 Micrologic trip unit Previous instantaneous protection 
setup

 (see page 132)

0x73BF–0x73CA 29632–29643 Micrologic trip unit Previous ground-fault protection 
setup

 (see page 132)

0x73CB–0x73D2 29644–29651 Micrologic trip unit Previous earth-leakage (Vigi) 
protection setup

 (see page 132)

0x73D3–0x73DE 29652–29663 Micrologic trip unit Previous jam protection setup  (see page 132)

0x73DF–0x73E6 29664–29671 Micrologic trip unit Previous unbalance protection setup  (see page 133)

0x73E6–0x73F2 29672–29683 Micrologic trip unit Previous underload protection setup  (see page 133)

0x73F3–0x73FE 29684–29695 Micrologic trip unit Previous long-start protection setup  (see page 133)
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0x73FF–0x7402 29696–29699 Micrologic trip unit Previous neutral protection setup  (see page 133)

0x7453–0x745A 29780–29787 Micrologic trip unit Minimum/maximum V12 voltage 
measurements

 (see page 134)

0x745B–0x7462 29788–29795 Micrologic trip unit Minimum/maximum V23 voltage 
measurements

 (see page 134)

0x7463–0x746A 29796–29803 Micrologic trip unit Minimum/maximum V31 voltage 
measurements

 (see page 134)

0x746B–0x746E 29804–29807 Micrologic trip unit Maximum I1 current measurement  (see page 134)

0x746F–0x7472 29808–29811 Micrologic trip unit Maximum I2 current measurement  (see page 134)

0x7473–0x7476 29812–29815 Micrologic trip unit Maximum I3 current measurement  (see page 135)

0x7477–0x747A 29816–29819 Micrologic trip unit Maximum IN current measurement  (see page 135)

0x747B–0x747E 29820–29823 Micrologic trip unit Minimum system frequency  (see page 135)

0x747F–0x7482 29824–29827 Micrologic trip unit Maximum system frequency  (see page 135)

0x7483–0x7486 29828–29831 Micrologic trip unit I1 peak demand measurement  (see page 135)

0x7487–0x748A 29832–29835 Micrologic trip unit I2 peak demand measurement  (see page 135)

0x748B–0x748E 29836–29839 Micrologic trip unit I3 peak demand measurement  (see page 135)

0x748F–0x7492 29840–29843 Micrologic trip unit IN peak demand measurement  (see page 136)

0x7493–0x7496 29844–29847 Micrologic trip unit P peak demand measurement  (see page 136)

0x749A–0x749B 29851–29852 Micrologic trip unit Time of use counter  (see page 137)

0x749C 29853 Micrologic trip unit Rate of wear counter  (see page 137)

0x749D 29854 Micrologic trip unit Boot counter  (see page 137)

0x749E–0x749F 29885–29886 Micrologic trip unit EEPROM writing counter  (see page 137)

0x74B7–0x74BE 29880–29887 Micrologic trip unit Load profile counters  (see page 137)

0x74C1–0x74CC 29890–29901 Micrologic trip unit Temperature profile counters  (see page 138)

0x74D5–0x74DD 29910–29918 Micrologic trip unit Protection trips counters  (see page 138)

0x74F3–0x74FF 29940–29952 Micrologic trip unit Alarms counters  (see page 139)

0x751B–0x7520 29980–29985 Micrologic trip unit Maintenance operation counters  (see page 139)

0x7525–0x7526 29990–29991 Micrologic trip unit Micrologic trip unit rotary switches  (see page 141)

0x7527 29992 Micrologic trip unit Micrologic trip unit locking pad status  (see page 141)

0x7528 29993 Micrologic trip unit Auxiliary 24 Vdc power supply  (see page 141)

0x7529–0x752D 29994–29998 Micrologic trip unit Firmware version  (see page 108)

0x752F–0x7532 30000–30003 Micrologic trip unit Part number  (see page 109)

0x7534 30005 Micrologic trip unit Micrologic trip unit LED  (see page 141)

0x7CFF–0x7EFE 32000–32335 IFE Standard data-set  (see page 66)
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Schneider Electric assumes no responsibility for any errors that may appear in this document. If you have 

any suggestions for improvements or amendments or have found errors in this publication, please notify 

us. 

No part of this document may be reproduced in any form or by any means, electronic or mechanical, 

including photocopying, without express written permission of Schneider Electric.

All pertinent state, regional, and local safety regulations must be observed when installing and using this 

product. For reasons of safety and to help ensure compliance with documented system data, only the 

manufacturer should perform repairs to components.

When devices are used for applications with technical safety requirements, the relevant instructions must 

be followed. 

Failure to use Schneider Electric software or approved software with our hardware products may result 

in injury, harm, or improper operating results.

Failure to observe this information can result in injury or equipment damage.

© 2009 Schneider Electric. All rights reserved.
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Safety Information
Important Information

NOTICE

Read these instructions carefully, and look at the equipment to become familiar with the device before 

trying to install, operate, or maintain it. The following special messages may appear throughout this 

documentation or on the equipment to warn of potential hazards or to call attention to information that 

clarifies or simplifies a procedure.

PLEASE NOTE

Electrical equipment should be installed, operated, serviced, and maintained only by qualified personnel. 

No responsibility is assumed by Schneider Electric for any consequences arising out of the use of this 

material.

A qualified person is one who has skills and knowledge related to the construction and operation of 

electrical equipment and the installation, and has received safety training to recognize and avoid the 

hazards involved.
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About the Book
At a Glance

Document Scope

The aim of this manual is to provide users, installers and maintenance personnel with the technical 

information needed to operate the Micrologic trip units in Compact NSX circuit breakers.

Validity Note

This document is applicable to the trip units:

 Micrologic 5.2 A, 5.3 A, 5.2 E and 5.3 E 

 Micrologic 6.2 A, 6.3 A, 6.2 E and 6.3 E 

 Micrologic 6.2 E-M and 6.3 E-M 

The other trip units in the Micrologic range and the thermal-magnetic trip units on Compact NSX circuit 

breakers are described in the Compact NSX circuit breakers - User manual.. 

Related Documents

You can download these technical publications and other technical information from our website at 

www.schneider-electric.com.

User Comments

We welcome your comments about this document. You can reach us by e-mail at techcomm@schneider-

electric.com.

Title of Documentation Reference Number

Compact NSX circuit breakers - User manual LV434100

Modbus Compact NSX - User manual LV434106

ULP system - User manual TRV99100

Compact NSX Catalogue from 100 to 630 A LVPED208001FR
LV434104 09/2009 7

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1493 of 3354



8 LV434104 09/2009

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1494 of 3354



LV434104 09/2009

Q-Pulse Id: TMS1553 Active: 17/11/2015
1

Using Micrologic Trip Units

LV434103   09/2009

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Using Micrologic Trip Units
Aim

This chapter describes the navigation principles for Micrologic 5, 6 and 6 E-M trip units.

What's in this Chapter?

This chapter contains the following topics:

Topic Page

The Micrologic Range of Trip Units 10

Description of the Micrologic 5 and 6 Trip Units 15

Navigation Principle 18

Readout Mode 20

Setting Mode 24

List of Metering Screens 28

List of the Protection Parameter Screens 29
9

Page 1495 of 3354



Using Micrologic Trip Units

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
The Micrologic Range of Trip Units

Presentation

Micrologic trip units are used on the Compact NSX range of circuit breakers. The range of Micrologic trip 

units consists of 2 families of electronic trip unit:

 Micrologic 1 and 2 trip units without display

 Micrologic 5 and 6 trip units with display

Description of the Micrologic 1 and 2 Trip Units

Micrologic trip units are grouped by application. A distinction is made between distribution and motor 

applications:

 In the distribution application, Micrologic 2 trip units are adapted to protecting conductors in 

commercial and industrial electrical distribution.

 In the motor application:

 Micrologic 1.3 M trip units are adapted to short-circuit protection of motor-feeders.

 Micrologic 2 M trip units are adapted to protecting motor-feeders on standard applications. The 

thermal trip curves are calculated for self-cooled motors.

The class is set via dials.

The Micrologic 1 and 2 trip units are described in the Compact NSX circuit breakers - User manual.

tinupirtA022M2.2cigolorciMtinupirtA0012.2cigolorciM
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Description of the Micrologic 5 and 6 Trip Units

Micrologic trip units 5 and 6 are designed to provide multiple functions: 

 Protecting the electrical distribution system or specific applications

 Metering instantaneous values, metering demand values for electrical quantities

 Kilowatt hour metering

 Operating assistance (peak demand values, customized alarms, operation counters, etc.)

 Communication

1 Front faces of Micrologic trip units for distribution and motor protection

2 Compact NSX 250 and 630 circuit breakers (3-pole)

3 Micrologic 5.2 A 250 trip unit (4-pole)

4 SDx and SDTAM indication modules

5 Compact NSX communicating intelligent functional unit with ULP system consisting of: 

 A: Modbus communication interface

 B: Front display module FDM121

 C: Compact NSX circuit breaker equipped with a Micrologic trip unit, a BSCM module and the NSX cord

6 Micrologic maintenance interface

For more information on the maintenance interface, indication and communication modules, refer to the  
Compact NSX circuit breakers - User manual.
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Identification 

The trip unit installed on the circuit breaker is identified by a combination of 4 characters on the front face: 

Identification on Micrologic electronic trip units

In Rating of Micrologic Trip Units

The In rating (in amps) of a Micrologic trip unit corresponds to the trip unit setting range maximum value. 

The setting range is indicated on the label on the front face of the trip unit (this label is visible on the front 

face of the Compact NSX circuit breaker after the trip unit has been fitted).  

Example: Micrologic 5.2 A 250 trip unit:

 Setting range: 100...250 A

 In rating = 250 A

Protection (X) Case (Y) Measurements (Z) Application (T) 

1 I 2 Compact NSX 100/ A Ammeter Distribution

2 LS0 160/250 E Energy G Generator

5 LSI 3 Compact NSX 400/ AB Subscriber

6 LSIG 630 M Motor

Z 16 Hz 2/3

Examples

Micrologic 1.3 M I 400 or 630 A Motor

Micrologic 2.2 G LS0 100, 160 or 250 A Generator

Micrologic 2.3 LS0 400 or 630 A Distribution

Micrologic 2.3 M LS0 400 or 630 A Motor

Micrologic 5.2 A LSI 100, 160 or 250 A Ammeter Distribution

Micrologic 5.3 E LSI 400 or 630 A Energy Distribution

Micrologic 6.3 E-M LSIG 400 or 630 A Energy Motor

Definition of LSIG Parameters

I Instantaneous

L Long time

S 0 Short time (fixed time delay)

S Short time

G Ground

Micrologic 6.3 E-M
X.Y Z -T
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Integrating Micrologic Trip Units on the Compact NSX Range of Circuit Breakers

Micrologic 2, 5 and 6 trip units can be used on any Compact NSX circuit breaker.

The table below indicates which devices can be used according to the In rating of the distribution trip units 

and the circuit breaker size:

Micrologic 2-M and 6 E-M trip units can be used on any Compact NSX circuit breaker.

The table below indicates which devices can be used according to the In rating of the motor trip units and 

the circuit breaker size:

Micrologic 1.3-M trip units can be used on any Compact NSX400 and Compact NSX630 circuit breaker.

The table below indicates which devices can be used according to the In rating of the motor trip units and 

the circuit breaker size:

Upgradability of Trip Units

Onsite swapping of trip units is simple and safe:

 No connections to make

 No special tools (e.g. calibrated torque wrench)

 Compatibility of trip units ensured by mechanical cap

 Torque limited screw ensures safe mounting (see drawing below) 

The safety of the swapping process eliminates the risk of incorrect tightening or oversights. The simplicity 

of the swapping process means it is easy to make the necessary adjustments as operation and 

maintenance processes evolve.

NOTE: When the trip unit has been mounted by this means, the trip unit can still be removed: the screw 

head is accessible.

In Rating 40 100 160 250 400 630

Compact NSX100 x x

Compact NSX160 x x x

Compact NSX250 x x x x

Compact NSX400 x (1) x

Compact NSX630 x (1) x x

(1) Micrologic 2 only

In Rating 25 50 80 100 150 220 320 500

Compact NSX100 x x x (1) x (2)

Compact NSX160 x x x (1) x (2) x

Compact NSX250 x x x (1) x (2) x x

Compact NSX400 x 

Compact NSX630 x x

(1) Micrologic 6 E-M only

(2) Micrologic 2 M only

In Rating 320 500

Compact NSX400 x 

Compact NSX630 x x

Mode

OK
LV434104 09/2009 13

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1499 of 3354



Using Micrologic Trip Units

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Sealing the Protection

The transparent cover on Micrologic trip units can be sealed to prevent modification of the protection 

settings and access to the test port.

On Micrologic 5 and 6 trip units, it is possible to use the keypad, with the cover sealed, to read the 

protection settings and measurements.
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Description of the Micrologic 5 and 6 Trip Units

Presentation of the Front Face

The front face of Micrologic 5 and 6 trip units contains: 

1. Indication LEDs

2. A test port

3. A set of 2 dials and 1 microswitch

4. An LCD display

5. A keypad

Front face of a Micrologic 5.2 A trip unit for a 3-pole circuit breaker

Indication LEDs

Indication LEDs on the front of the trip unit indicate its operational state.

The number of LEDs and their meaning depend on the type of Micrologic trip unit.

Test Port

Micrologic trip units feature a test port specifically for maintenance actions (see Compact NSX circuit 
breakers - User manual).

This port is designed for:

 Connecting a pocket battery module for local testing of the Micrologic trip unit

 Connecting the maintenance module for testing, setting the Micrologic trip unit and/or for installation 

diagnostics

Type of Micrologic Trip Unit Description

Distribution   Ready LED (green): Blinks slowly when the electronic trip unit is ready to provide 

protection.

 Overload pre-alarm LED (orange): Shows a steady light when the load exceeds 

90% of the Ir setting.

 Overload alarm LED (red): Shows a steady light when the load exceeds 105% of 

the Ir setting. 

Motor  Ready LED (green): Blinks slowly when the electronic trip unit is ready to provide 

protection.

 Overload temperature alarm LED (red): Shows a steady light when the motor 

thermal image exceeds 95% of the Ir setting. 
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Set of 2 Dials and a Microswitch

Both dials are assigned to presetting the protection parameters. The microswitch is assigned to 

locking/unlocking the protection parameter settings. 

Display

The LCD display provides all the information needed to use the trip unit. The list of protection parameters 

is customized according to the Micrologic trip unit type: 5, 6 or 6 E-M. 

Display Backlighting

When the trip unit is powered by an external 24 V DC power supply, the Micrologic trip unit display has 

white backlighting that is:

 Low intensity continuously 

 High intensity for one minute, after pressing one of the keys on the keypad

The display backlighting is: 

 Deactivated if the temperature exceeds 65°C
 Reactivated once the temperature drops back below 60°C

If the trip unit is powered by the pocket battery module, the display unit is not backlit.

No. Description

1 Pick-up Ir preset dial for all Micrologic trip unit types

2 Preset dial:

 2A (Micrologic 5): For the short time protection pick-up Isd 

 2B (Micrologic 6): For the ground fault protection pick-up Ig

3 Microswitch for locking/unlocking the protection parameter settings

No. Description

1 5 pictograms (how these are combined defines the mode):

 : Metering  : Readout  : Protection parameter  : Setting  : Locking

2 Up arrow pointing to protection parameter currently being set

3 List of protection parameters according to the Micrologic trip unit type:

  Micrologic 5: 

  Micrologic 6: 

  Micrologic 6 E-M: 

4 Value of the measured quantity

5 Unit of the measured quantity

6 Navigation arrows

7 Down arrow(s) pointing to the selected phase(s), neutral or the ground

8 Phases (1/A, 2/B, 3/C), neutral (N) and ground
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Keypad

The 5-button keypad is used for navigation.

Micrologic Trip Unit Power Supply

 The Micrologic trip unit is powered with its own current in order to guarantee the protection functions. 

If there is no optional external 24 VDC power supply, the Micrologic trip unit only works when the circuit 

breaker is closed. When the circuit breaker is open or the through current is low (15 to 50 A depending 

on the rating), the Micrologic trip unit is no longer powered and its display switches off.

 An external 24 VDC power supply for the Micrologic trip unit is optional for:

 Modifying the setting values when the circuit breaker is open

 Displaying measurements when there is a low current through the circuit breaker (15 to 50 A 

depending on the rating) when the circuit breaker is closed

 Continuing to display the reason for the trip and the breaking current when the circuit breaker is 

open

The external 24 VDC power supply is available to the Micrologic trip unit once it has been connected to 

another module in the ULP system (Modbus communication interface module, front display module 

FDM121 or maintenance module).

When the Micrologic trip unit is not connected to a ULP module, it can be connected directly to an external 

24 V DC power supply with the help of the optional 24 VDC supply terminal block (reference LV434210).

Key Description

    Selecting the mode

    Scrolling navigation 

    Navigation back (metering) or - (setting the protection parameters)

    Navigation forward (metering) or + (setting the protection parameters)

    Confirmation

Mode

OK
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Navigation Principle

Locking/Unlocking the Protection Parameter Settings

The protection parameter settings are locked when the transparent cover is closed and sealed to prevent 

access to the adjustment dials and the locking/unlocking microswitch.

A pictogram on the display indicates whether the protection parameter settings are locked:

 Padlock locked : The protection parameter settings are locked.

 Padlock unlocked : The protection parameter settings are unlocked.

To unlock the protection parameter settings:

1. Open the transparent cover

2. Press the locking/unlocking microswitch or turn one of the adjustment dials

To lock the protection parameter settings, press the unlocking microswitch again.

The protection parameter settings also lock automatically 5 minutes after pressing a key on the keypad 

or turning one of the dials on the Micrologic trip unit.

Mode Definition

The information that can be accessed on the Micrologic display is split between different modes.

The modes that can be accessed depend on: 

 Whether the protection parameter settings are locked

 The Micrologic trip unit version (3-pole or 4-pole)

A mode is defined by a combination of 5 pictograms.

The tables below show all the possible modes:

Mode Selection

A mode is selected by successive presses on the button:

 The modes scroll cyclically.

 The unlocking/locking microswitch is pressed to switch from a readout mode to a setting mode (and 

vice versa). 

Pictograms Mode Accessible With Padlock Locked 

 Instantaneous measurement readout

 Kilowatt hour meter readout and reset

Peak demand readout and reset

Protection parameter readout 

Neutral declaration readout (3-pole Micrologic trip unit)

Pictograms
Mode Accessible With Padlock Unlocked 

 Instantaneous measurement readout

 Kilowatt hour meter readout and reset

Peak demand readout and reset

Protection parameter setting

Neutral declaration setting (3-pole Micrologic trip unit) 

Mode
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Screensaver

The Micrologic display automatically reverts to a screensaver:

 In padlock locked mode, 20 seconds after the last action on the keypad 

 In padlock unlocked mode, 5 minutes after the last action on the keypad or dials

The screensaver displays the current intensity of the most heavily loaded phase (Instantaneous 

measurement readout mode).
LV434104 09/2009 19

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1505 of 3354



Using Micrologic Trip Units

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Readout Mode

Measurement Readout

A measurement is read using the  and  keys.

 The  keys are used to select the measurement to be displayed on-screen. The associated 

navigation arrows indicate the navigation options: 

  : possible to press the   key

  : possible to press the   key

  : possible to press one of the 2  keys

 For the current and voltage measured quantities, the navigation key  can be used to select the 

metering screen for each of the phases:

 The down arrow indicates the phase relating to the measurement value displayed.

Examples:

Quantity measured on phase 2

Quantity measured on all 3 phases 

 Press the  key successively to scroll through the metering screens. Scrolling is cyclical.

Example of Measurement Readout (Micrologic E)

The table below gives the readout values of the 3 phase currents, the phase-to-phase voltage V12 and 

the total active power (Ptot).

Step Action Using Display

1 Select the Instantaneous 

measurement readout mode (the 

most heavily loaded phase is 

displayed).

Read the value of current I2.

2 Select the next current 

measurement: current I3.

Read the value of current I3.

3 Select the next current 

measurement: current I1.

Read the value of current I1.

4 Select the phase-to-phase voltage 

V12 measurement.

Read the value of voltage V12.

5 Select the Ptot power 

measurement.

Read the Ptot active power.

Mode
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Energy Meter Readout (Micrologic E)

Energy meters change measurement unit automatically: 

 For active energy, Ep, displayed in kWh from 0 to 9999 kWh then in MWh

 For reactive energy, Eq, displayed in kvarh from 0 to 9999 kvarh then in Mvarh

 For apparent energy, Es, displayed in kVAh from 0 to 9999 kVAh then in MVAh

When energies are indicated in MWh or Mkvarh or MVAh, the values are displayed on 4 digits. The 

Micrologic trip unit incorporates the option of full energy meter readout. 

Full Energy Meter Readout

The table below gives the full readout values of the Ep active energy meter. 

Energy Meter Reset

The energy meters can be reset with the padlock locked  or unlocked .

Step Action Using Display

1 Select the Readout and reset the 

energy meter mode (main screen 

displayed).

2 Select the Ep active energy meter.

The value displayed is 11.3 MWh (in 

the example): this corresponds to 10 

MWh +1300 kWh (approximately). 

3 Specify the measurement.

The value displayed is 1318 kWh (in 

the example): the full energy meter 

value is 11318 kWh.

4 Return to the energy meter normal 

display.

The display reverts automatically 

after 5 minutes.

Mode

Step Action Using Display

1 Select the Measurement readout 

and reset energy meter mode (main 

screen displayed).

2 Select the energy meter to be reset.

3 Validate the reset.

The OK pictogram blinks.

4 Confirm the reset. 

The confirmation OK is displayed for 

2 s.

Mode

OK

OK
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Peak Demand Values Reset

The peak demand values can be reset with the padlock locked  or unlocked . 

Ground Fault Protection Test (Micrologic 6)

The ground fault protection test can be performed with the padlock locked  or unlocked . 

Step Action Using Display

1 Select the Readout and reset peak 

demand values mode (main screen 

displayed).

2 Select the peak demand to be reset.

3 Validate the reset.

The OK pictogram blinks.

4 Confirm the reset. 

The confirmation OK is displayed for 

2 s.

Mode

OK

OK

Step Action Using Display

1 Select the Instantaneous 

measurement readout mode (the 

most heavily loaded phase is 

displayed).

2 Select the ground fault current 

measurement (the value is displayed 

as a % of the Ig setting).

3 Access the ground fault protection 

test function by pressing OK.

The tESt pictogram appears and the 

OK pictogram blinks.

4 Prompt the ground fault protection 

test by pressing OK.

The circuit breaker trips. The ground 

fault protection trip screen is 

displayed.

5 Acknowledge the ground fault trip 

screen by pressing OK.

The Reset OK pictogram blinks.

6 Confirm acknowledgment by 

pressing OK again 

The confirmation OK is displayed for 

2 s.

Mode

OK

OK

OK

OK
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Protection Parameter Readout

A protection parameter is selected using the  key. This selection is only possible in Readout mode, 

i.e. when the padlock is locked.

 Scrolling is cyclical.

 The up arrow (1) indicates the selected protection parameter.

Example: Ir pick-up selected 

(1) For the neutral protection parameters, the up arrow is replaced by the down arrow which points to N.

Example of Protection Parameter Readout 

Readout of the setting values for the long time protection Ir pick-up, tr time delay and the short time 

protection Isd pick-up: 

Neutral Declaration Readout (3-Pole Trip Unit)

The Neutral declaration readout mode is dedicated to this parameter: navigation is therefore limited to 

the  key. 

Step Action Using Display

1 Select the Protection parameter 

readout mode (main screen 

displayed).

The long time protection Ir pick-up 

setting value is displayed in amps.

2 Select the long time protection tr 

time delay.

The long time protection tr time delay 

setting value is displayed in 

seconds.

3 Select the short time protection Isd 

pick-up

The short time protection Isd pick-up 

setting value is displayed in amps.

Mode

Step Action Using Display

1 Select the Neutral declaration 

readout mode.

The neutral declaration value is 

displayed:

 N: Neutral protection active (3-

pole trip unit with ENCT option 

declared)

 noN: Neutral protection not active 

(3-pole trip unit without ENCT 

option or with ENCT option not 

declared)

Mode

Mode
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Setting Mode

Protection parameter setting

The protection parameter settings can be accessed: 

 By a dial and fine-tuned on the keypad for the main protection parameters

 On the keypad for all protection parameters

The up arrow on the display indicates the protection parameter currently being set.

Setting a Protection Parameter Using a Dial

Setting using a dial (or presetting) involves the following protection parameters: 

 The Ir and Isd pick-ups for Micrologic 5

 The Ir and Ig pick-ups for Micrologic 6

Turning a dial  results simultaneously in:

 Selection of the screen for the protection parameter assigned to the dial

 Unlocking (if necessary) the padlock (the navigation interface is in protection parameter setting mode)

 Setting the protection parameter assigned to the dial to the value indicated on the dial and on-screen.

The protection parameter is fine-tuned on the keypad: the setting value cannot exceed that indicated by 

the dial

Setting a Protection Parameter on the Keypad

All the protection parameter settings can be accessed on the keypad. The user can navigate through the 

protection parameter settings by means of the  and  keys.

 The  key can be used to select the parameter to be set: 

 The up arrow indicates the selected parameter.

 The down arrows indicate that all phases are set to the same value (except for the neutral protection 

setting).

 Scrolling is cyclical.

 The protection parameters are set on the keypad by means of the  keys. 

The associated navigation arrows indicate the setting options: 

  : possible to press the  key (increases the setting value)

  : possible to press the  key (decreases the setting value)

  : possible to press one of the 2  keys

Validation and Confirmation of a Protection Parameter Setting

The value of a protection parameter set on the keypad must be: 

1. Validated by pressing the  key once (the OK pictogram blinks on the display)

2. then confirmed by pressing the  key again (the text OK is displayed for 2 s).

NOTE: Setting using a dial does not require any validation/confirmation action.

CAUTION
RISK OF NO PROTECTION OR NUISANCE TRIPPING

Only qualified persons are authorized to modify the protection parameters.

Failure to follow these instructions can result in injury or equipment damage.

OK

OK
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Example of Presetting a Protection Parameter Using a Dial

The table below illustrates presetting and setting the long time protection Ir pick-up on a Micrologic trip 

unit 5.2 rated 250 A:

Step Action Using Display

1 Set the Ir dial to the maximum value 

(the padlock unlocks automatically).

The down arrows indicate all 3 

phases (the setting is identical on 

each phase).

2 Turn the Ir dial to the setting above 

the value required.

3 Presetting is complete:

 If the pick-up setting value is correct, exit the setting procedure (no validation is required).

The long time protection Ir pick-up is set at 175 A.

 If the pick-up setting value is not suitable, fine-tune it on the keypad.

4 Set the exact value requested for Ir 

on the keypad (in steps of 1 A).

5 Validate the setting (the OK 

pictogram blinks).

6 Confirm the setting (the confirmation 

OK is displayed for 2 s).

OK

OK
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Example of Setting a Protection Parameter on the Keypad

The table below illustrates setting the long time protection tr time delay on a Micrologic 5.2 trip unit:

Verification of the Protection Parameter Setting Value

In Protection parameter setting mode, a parameter setting can be expressed as a relative value.

In Protection parameter setting value readout mode, the parameter setting is expressed directly as an 

actual value (for example in amps).

To determine the actual value of a parameter currently being set as a relative value, for example before 

validating the setting: 

1. Press the locking/unlocking microswitch  once (the display switches to Readout mode on the 

parameter currently being set and indicates the actual parameter setting value).

2. Press the  microswitch again (the display reverts to Setting mode on the parameter currently being 

set). 

Step Action Using Display

1 Unlock the protection settings (if the 

 pictogram is displayed).

2 Select the Protection parameter 

setting mode.

3 Select the tr parameter: the up arrow 

moves under tr.

4 Set the tr value required on the 

keypad.

5 Validate the setting (the OK 

pictogram blinks).

6 Confirm the setting (the confirmation 

OK is displayed for 2 s).

Mode

OK

OK
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Example of Verification of a Protection Parameter Setting Value

The table below illustrates as an example the verification of the setting value for the short time protection 

Isd pick-up on a Micrologic 5.2 trip unit currently being set:

Step Action Using Display

1 The display is in Setting mode on the 

Isd parameter:

 The  pictogram is displayed.

 The Isd pick-up setting is 

expressed in multiples of Ir.

—

2 Lock the setting:

 The display switches to Setting 

readout mode on the Isd 

parameter (the  pictogram is 

displayed).

 The Isd pick-up setting is 

expressed as a value (715 A in 

the example).

3 Unlock the setting:

 The display reverts to Setting 

mode on the Isd parameter.

 The  pictogram is displayed.
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List of Metering Screens

Micrologic A Ammeter

Micrologic E Energy

Mode Description of Screens Unit Down Arrows

Readout as instantaneous rms value of the: 

 3 phase currents I1/A, I2/B and I3/C

A The down arrow indicates 

the conductor (phase, 

neutral or ground) 

corresponding to the value 

read.
 Ground fault current (Micrologic 6) % Ig

 Neutral current IN (4-pole or 3-pole with ENCT 

option)

A

Readout and resetting of the: 

 Maximum Ii MAX for the 3 phase currents

A The down arrow indicates 

the conductor (phase, 

neutral or ground) on which 

the maximum was 

measured.

 Maximum ground fault current (Micrologic 6) % Ig

 Maximum IN MAX for the neutral current (4-pole 

or 3-pole with ENCT option)

A

Mode Description of Screens Unit Down Arrows

Readout as instantaneous rms value of the: 

 3 phase currents I1/A, I2/B and I3/C

A The down arrow indicates 

the conductor (phase, 

neutral or ground) 

corresponding to the 

value read.

 Ground fault current (Micrologic 6) % Ig

 Neutral current IN (4-pole or 3-pole with ENCT 

option)

A

Readout as instantaneous rms value of the: 

 Phase-to-phase voltages V12, V23 and V31 

 Phase-to-neutral voltages V1N, V2N and V3N (4-

pole or 3-pole with ENVT option)

V The down arrows indicate 

the conductors (phases or 

neutral) corresponding to 

the value read.

Readout of the total active power Ptot kW The down arrows indicate 

the 3 phase conductors.
Readout of the total apparent power Stot kVA

Readout of the total reactive power Qtot kvar

Readout and resetting of the active energy meter Ep kWh, 

MWh

Readout and resetting of the apparent energy meter Es kVAh, 

MVAh

Readout and resetting of the reactive energy meter Eq kvarh, 

Mvarh

Readout of the phase rotation —

Readout and resetting of the: 

 Maximum Ii MAX for the 3 phase currents

A The down arrow indicates 

the conductor (phase, 

neutral or ground) on 

which the maximum was 

measured.

 Maximum ground fault current (Micrologic 6) % Ig

 Maximum IN MAX for the neutral current (4-pole or 

3-pole with ENCT option)

A

Readout and resetting of the: 

 Maximum Vij MAX for the 3 phase-to-phase voltages

 Maximum ViN MAX for the 3 phase-to-neutral 

voltages (4-pole or 3-pole with ENVT option)

V The down arrows indicate 

the phases between 

which the maximum V 

MAX L-L or L-N was 

measured.

Readout and resetting of the maximum P MAX of the 

active power

kW The down arrows indicate 

the 3 phase conductors.

Readout and resetting of the maximum S MAX of the 

apparent power

kVA

Readout and resetting of the maximum Q MAX of the 

reactive power

kvar
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List of the Protection Parameter Screens

Micrologic 5 LSI: Protection Parameter Readout Screens

Mode Description of Screens Unit Up/Down Arrows

Ir: Long time protection pick-up value for the phases A The up arrow indicates 

the Ir parameter.

The down arrows 

indicate the 3 phases.

Ir(IN): Long time protection pick-up value for the neutral 

(4-pole or 3-pole trip unit with ENCT option and active 

neutral protection)

A The up arrow indicates 

the Ir parameter.

The down arrow 

indicates the neutral.

tr: Long time protection time delay value (at 6 Ir) s The up arrow indicates 

the tr parameter.

Isd: Short time protection pick-up value for the phases A The up arrow indicates 

the Isd parameter.

The down arrows 

indicate the 3 phases.

Isd(IN): short time protection pick-up value for the neutral 

(4-pole or 3-pole trip unit with ENCT option and active 

neutral protection)

A The up arrow indicates 

the Isd parameter.

The down arrow 

indicates the neutral.

tsd: Short time protection time delay value

The time delay is associated with the I2t inverse time 

curve protection function:

 ON: I2t function active

 OFF: I2t function not active

s The up arrow indicates 

the tsd parameter.

Ii: Instantaneous protection pick-up value for the phases 

and the neutral (4-pole or 3-pole trip unit with ENCT 

option and active neutral protection).

A The up arrow indicates 

the Ii parameter.

The down arrows 

indicate the 3 phases.

Neutral declaration (3-pole trip unit with ENCT option):

 N: Neutral protection active

 noN: Neutral protection not active

— —
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Micrologic 5 LSI: Protection Parameter Setting Screens

Mode Description of Screens Unit Up/Down Arrows

Ir: Long time protection pick-up setting for the phases

Preset by a dial 

A The up arrow indicates 

the Ir parameter.

The down arrows indicate 

the 3 phases.

tr: Long time protection time delay setting s The up arrow indicates 

the tr parameter.

Isd: Short time protection pick-up setting for the phases

Preset by a dial

Isd/Ir The up arrow indicates 

the Isd parameter.

The down arrows indicate 

the 3 phases.

tsd: Short time protection time delay setting

Activation of the I2t inverse time curve short time 

protection

 ON: I2t inverse time curve active 

 OFF: I2t inverse time curve not active 

s The up arrow indicates 

the tsd parameter.

IN: protection pick-up setting for the neutral (4-pole or 3-

pole trip unit with ENCT option and active neutral 

protection)

IN/Ir The down arrow indicates 

the neutral.

Ii: Instantaneous protection pick-up value for the phases 

and the neutral (4-pole or 3-pole trip unit with ENCT 

option and active neutral protection).

Ii/In The up arrow indicates 

the Ii parameter.

The down arrows indicate 

the 3 phases.

Activation of neutral declaration (3-pole trip unit with 

ENCT option):

 N: Neutral protection active

 noN: Neutral protection not active

— —
30 LV434104 09/2009

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1516 of 3354



Using Micrologic Trip Units

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Micrologic 6 LSIG: Protection Parameter Readout Screens

Mode Description of Screens Unit Up/Down Arrows

Ir: Long time protection pick-up value for the phases A The up arrow indicates 

the Ir parameter.

The down arrows indicate 

the 3 phases.

Ir(IN): Long time protection pick-up value for the neutral 

(4-pole or 3-pole trip unit with ENCT option and active 

neutral protection)

A The up arrow indicates 

the Ir parameter.

The down arrow indicates 

the neutral.

tr: Long time protection time delay value (at 6 Ir) s The up arrow indicates 

the tr parameter.

Isd: Short time protection pick-up value for the phases A The up arrow indicates 

the Isd parameter.

The down arrows indicate 

the 3 phases.

Isd(IN): short time protection pick-up value for the neutral 

(4-pole or 3-pole trip unit with ENCT option and active 

neutral protection)

A The up arrow indicates 

the Isd parameter.

The down arrow indicates 

the neutral.

tsd: Short time protection time delay value

The time delay is associated with the I2t inverse time 

curve protection function:

 ON: I2t function active

 OFF: I2t function not active

s The up arrow indicates 

the tsd parameter.

Ii: Instantaneous protection pick-up value for the phases 

and the neutral (4-pole or 3-pole trip unit with ENCT 

option and active neutral protection).

A The up arrow indicates 

the Ii parameter.

The down arrows indicate 

the 3 phases.

Ig: Ground fault protection pick-up value A The up arrow indicates 

the Ig parameter.

The down arrows indicate 

the 3 phases.

tg: Ground fault protection time delay value

The time delay is associated with the I2t inverse time 

curve protection function:

 ON: I2t function active

 OFF: I2t function not active

s The up arrow indicates 

the tg parameter.

Neutral declaration (3-pole trip unit with ENCT option):

 N: Neutral protection active

 noN: Neutral protection not active

— —
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Micrologic 6 LSIG: Protection Parameter Setting Screens

Mode Description of Screens Unit Up/Down Arrows

Ir: Long time protection pick-up setting for the phases

Preset by a dial 

A The up arrow indicates 

the Ir parameter.

The down arrows 

indicate the 3 phases.

tr: Long time protection time delay setting s The up arrow indicates 

the tr parameter.

Isd: Short time protection pick-up setting for the phases Isd/Ir The up arrow indicates 

the Isd parameter.

The down arrows 

indicate the 3 phases.

tsd: Short time protection time delay setting

Activation of the I2t inverse time curve short time 

protection

 ON: I2t inverse time curve active 

 OFF: I2t inverse time curve not active 

s The up arrow indicates 

the tsd parameter.

IN: protection pick-up setting for the neutral (4-pole or 3-

pole trip unit with ENCT option and active neutral 

protection)

IN/Ir The down arrow 

indicates the neutral.

Ii: Instantaneous protection pick-up value for the phases 

and the neutral (4-pole or 3-pole trip unit with ENCT 

option and active neutral protection).

Ii/In The up arrow indicates 

the Ii parameter.

The down arrows 

indicate the 3 phases.

Ig: Ground fault protection pick-up setting 

Preset by a dial

Ig/In The up arrow indicates 

the Ig parameter.

The down arrows 

indicate the 3 phases.

tg: Ground fault protection time delay setting

Activation of the I2t inverse time curve ground fault 

protection

 ON: I2t inverse time curve active 

 OFF: I2t inverse time curve not active 

s The up arrow indicates 

the tg parameter.

Activation of neutral declaration (3-pole trip unit with 

ENCT option) 

 N: Neutral protection active

 noN: Neutral protection not active

— —
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Micrologic 6 E-M LSIG: Protection Parameter Setting Readout Screens

Mode Description of Screens Unit Up/Down Arrows

Ir: Long time protection pick-up value for the phases A The up arrow indicates 

the Ir parameter.

The down arrows 

indicate the 3 phases.

Cl: Long time protection trip class (value at 7.2 Ir) s The up arrow indicates 

the Cl parameter.

Y: Type of ventilation

 Auto: Natural ventilation by the motor

 Moto: Forced ventilation by a dedicated motor

— The up arrow indicates 

the Y parameter.

Isd: Short time protection pick-up value for the phases A The up arrow indicates 

the Isd parameter.

The down arrows 

indicate the 3 phases.

Iunbal: Phase unbalance protection pick-up value 

(expressed as a % of the average motor current)

% The up arrow indicates 

the Iunbal parameter.

The down arrows 

indicate the 3 phases.

tunbal: Phase unbalance protection time delay value s The up arrow indicates 

the tunbal parameter.

Ijam: Jam motor protection pick-up value (if OFF is 

indicated, jam motor protection is not active)

A The up arrow indicates 

the Ijam parameter.

The down arrows 

indicate the 3 phases.

tjam: Jam motor protection time delay value s The up arrow indicates 

the tjam parameter.

Ig: Ground fault protection pick-up value A The up arrow indicates 

the Ig parameter.

The down arrows 

indicate the 3 phases.

tg: Ground fault protection time delay value

OFF is always indicated: the I2t inverse time curve 

protection function is not available on Micrologic 6 E-M 

trip units. 

s The up arrow indicates 

the tg parameter.
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Micrologic 6 E-M LSIG: Protection Parameter Setting Screens

Mode Description of Screens Unit Up/Down Arrows

Ir: Long time protection pick-up setting for the 3 phases

Preset by a dial 

A The up arrow indicates 

the Ir parameter.

The down arrows 

indicate the 3 phases.

Cl: Selection of the long time protection trip class s The up arrow indicates 

the Cl parameter.

Y: Choice of type of ventilation

 Auto: Natural ventilation by the motor active

 Moto: Forced ventilation by a dedicated motor active

— The up arrow indicates 

the Y parameter.

Isd: Short time protection pick-up setting for the 3 phases Isd/Ir The up arrow indicates 

the Isd parameter.

The down arrows 

indicate the 3 phases.

Iunbal: Phase unbalance protection pick-up setting 

(expressed as a % of the average motor current)

% The up arrow indicates 

the Iunbal parameter.

The down arrows 

indicate the 3 phases.

tunbal: Phase unbalance protection time delay setting s The up arrow indicates 

the tunbal parameter.

Ijam: Jam motor protection pick-up setting (if OFF is 

indicated, jam motor protection is not active)

Ijam/Ir The up arrow indicates 

the Ijam parameter.

The down arrows 

indicate the 3 phases.

tjam: Jam motor protection time delay setting s The up arrow indicates 

the tjam parameter.

Ig: Ground fault protection pick-up setting

Preset by a dial

Ig/In The up arrow indicates 

the Ig parameter.

tg: Ground fault protection time delay setting s The up arrow indicates 

the tg parameter.

The down arrows 

indicate the 3 phases.
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The Protection Function
Aim

This chapter describes the protection function of Micrologic 5, 6 and 6 E-M trip units.

What's in this Chapter?

This chapter contains the following sections:

Section Topic Page

2.1 Electrical Distribution Application 36

2.2 Motor-Feeder Application 54
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2.1 Electrical Distribution Application

Aim

This section describes the protection characteristics of Micrologic 5 and 6 trip units dedicated to 

protecting electrical distribution applications. 

What's in this Section?

This section contains the following topics:

Topic Page

Electrical Distribution Protection 37

Long Time Protection 40

Short Time Protection 43

Instantaneous Protection 45

Ground Fault Protection 46

Neutral Protection 48

ZSI Function 51

Using the ZSI Function with Compact NSX 52
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Electrical Distribution Protection

Presentation

Micrologic 5 and 6 trip units on Compact NSX circuit breakers provide protection against overcurrents 

and ground fault currents for all types of commercial or industrial application.

Micrologic 5 and 6 trip units offer protection characteristics that comply with the requirements of standard 

IEC 60947-2 (see  the Compact NSX circuit breakers - User manual).

Description

The installation rules closely define the protection characteristics to be used taking account of:

 Overcurrents (overloads and short-circuits) and potential ground fault currents

 Conductors to be protected

 The presence of harmonic currents

 Coordination between the devices

Micrologic 5 and 6 trip units are designed to satisfy all these requirements.

Discrimination Between Devices

Coordination between the upstream and downstream devices, especially discrimination, is essential to 

optimize continuity of service. The large number of options for setting the protection parameters on 

Micrologic 5 and 6 trip units improves the natural coordination between Compact NSX circuit breakers 

(see the Compact NSX 100-630 A - Catalogue). 

3 discrimination techniques can be used:

1. Current discrimination, which corresponds to staging of the long time protection pick-up

2. Time discrimination, which corresponds to staging of the short time protection pick-up

3. Energy discrimination, which corresponds to staging of the circuit breaker energy levels: this applies 

for very high intensity short-circuit currents.

Discrimination Rules

The discrimination rules depend on:

 The type of trip unit on the circuit breakers installed upstream and downstream: electronic or thermal-

magnetic

 The accuracy of the settings
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Discrimination of Overload Protection

For overload protection, the discrimination rules between electronic trip units are as follows: 

1. Current discrimination:

 A ratio of 1.3 between the Ir pick-up for long time protection of the trip unit on the upstream circuit 

breaker Q1 and that of the trip unit on the downstream circuit breaker Q2 is usually sufficient.

 The tr time delay for long time protection of the trip unit on the upstream circuit breaker Q1 is 

identical or higher than that of the trip unit on the downstream circuit breaker Q2.

2. Time discrimination:

 A ratio of 1.5 between the Isd pick-up for short time protection of the trip unit on the upstream circuit 

breaker Q1 and that of the trip unit on the downstream circuit breaker Q2 is usually sufficient.

 The tsd time delay for short time protection of the trip unit on the upstream circuit breaker Q1 is 

higher than that of the trip unit on the downstream circuit breaker Q2.

 If the upstream circuit breaker is in position I2t OFF, the downstream circuit breakers must not be 

in position I2t ON.

3. Energy discrimination:

 Energy discrimination is provided by the circuit breaker design and build characteristics. The 

discrimination limit can only be guaranteed by the manufacturer. 

 For circuit breakers in the Compact NSX range, a ratio of 2.5 between the upstream circuit breaker 

Q1 and that of the downstream circuit breaker Q2 guarantees total discrimination.

Ground Fault Protection Discrimination

For ground fault protection, only the rules for time discrimination should be applied to the protection Ig 

pick-up and tg time delay: 

 A ratio of 1.3 between the Ig pick-up for ground fault protection of the trip unit on the upstream circuit 

breaker Q1 and that of the trip unit on the downstream circuit breaker Q2 is usually sufficient.

 The tg time delay for ground fault protection of the trip unit on the upstream circuit breaker Q1 is higher 

than that of the trip unit on the downstream circuit breaker Q2.

 If the upstream circuit breaker is in position I2t OFF, the downstream circuit breakers must not be in 

position I2t ON.

Discrimination Limit

Depending on the staging of circuit breaker ratings and protection parameter settings, discrimination can 

be: 

 Limited (partial discrimination) up to a value Is of the short-circuit current

 Total (total discrimination), performed irrespective of the value of the short-circuit current

Discrimination Table

Schneider Electric provides discrimination tables showing the type of discrimination (partial or total) 

between each circuit breaker for its entire range of circuit breakers (see the Compact NSX 100-630 A - 
Catalogue). These coordinations are tested in accordance with the recommendations of standard IEC 

60947-2.
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Protection Functions 

The figure and table below define the protection functions for Micrologic 5 and 6. Each function is 

reviewed in detail on the following pages.

Setting the Protection

The protection parameters can be set as follows:

 On the Micrologic trip unit, using the preset dials (depending on the protection parameter and the 

Micrologic type) and on the keypad 

 Via the communication option using the RSU software under the Basic prot tab

For more information on the protection parameter setting procedure using the RSU software, see 

Protection parameter setting, page 121.

Integrated Instantaneous Protection

In addition to the adjustable instantaneous protection, Micrologic trip units for electrical distribution 

protection feature a SELLIMnon-adjustable integrated instantaneous protection which can improve 

discrimination.

Reflex Protection

In addition to the devices integrated in the Micrologic trip units, Compact NSX circuit breakers are 

equipped with reflex protection (piston effect). As soon as a very high short-circuit current occurs (above 

the instantaneous protection pick-up), opening of the main contacts creates an electric arc pressure 

which acts on a piston instantaneously.

This piston frees the opening mechanism and causes ultra-fast circuit breaker tripping.

No. Parameter Description Micrologic

5 6

0 In Trip unit setting range: Minimum setting/maximum setting = trip 

unit In rating

1 Ir Long time protection pick-up L

2 tr Long time protection time delay

3 Isd Short time protection pick-up S

4 tsd Short time protection time delay

5 I2t ON/OFF Short time protection I2t curve in ON or OFF position 

6 Ii Instantaneous protection pick-up  I

7 Ig Ground fault protection pick-up G —

8 tg Ground fault protection time delay —

9 I2t ON/OFF Ground fault protection I2t curve in ON or OFF position —

Function    : Adjustable     : Non-adjustable — : Not present
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Long Time Protection

Presentation

Long time protection on Micrologic 5 and 6 trip units is adapted to protecting all types of electrical 

distribution application against overload currents.

It is identical for Micrologic 5 and 6 trip units.

Operating Principle 

Long time protection is I2t IDMT: 

 It incorporates the thermal image function.

 It can be configured as the Ir pick-up and as the tr trip time delay.

Tripping curve:

Setting the Long Time Protection 

The Ir pick-up can be set as follows:

 On the Micrologic trip unit, preset by the Ir dial and fine-tuned on the keypad 

 Via the communication option using the RSU software, preset by the Ir dial on the Micrologic trip unit 

and fine-tuned via the RSU software

The time delay tr can be set as follows:

 On the Micrologic trip unit, set on the keypad 

 Via the communication option using the RSU software

No. Parameter Description

0 In Trip unit setting range: The maximum setting corresponds to the trip unit In rating

1 Ir Long time protection pick-up

2 tr Long time protection time delay
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Ir Pick-Up Setting Value

The long time protection tripping range is: 1.05...1.20 Ir according to standard IEC 60947-2.

The default Ir pick-up setting value is In (maximum dial position).

The table below shows the Ir pick-up value preset on the dial: 

The accuracy range is + 5%/+ 20%.

Fine-tuning is performed on the keypad in steps of 1A:

 The setting range maximum is the preset value displayed by the dial.

 The range minimum is 0.9 times the minimum preset value (for the 400 A rating, the setting range 

minimum is 100 A or 0.625 x Ir).

Example:

A Micrologic 5.2 trip unit rated In = 250 A is preset by the dial at 140 A: 

 The minimum preset value is: 100 A

 The fine-tuning range on the keypad is: 90...140 A

tr Time Delay Setting Value

The setting value displayed is the value of the trip time delay for a current of 6 Ir.

The default tr time delay setting value is 0.5 (minimum value) i.e. 0.5 seconds at 6 Ir.

The table below shows the value of the trip time delay (in seconds) according to the current in the load 

for the setting values displayed on-screen:

The accuracy range is -20%/+0%.

Thermal Image

The model representing the conductor heat rise is constructed according to the calculation of a thermal 

image. It allows the thermal state of the conductors to be monitored precisely.

Example:

Comparison of the heat rise calculation without thermal image (diagram A) and with thermal image 

(diagram B):

0 Instantaneous current (cyclical) in the load

1 Conductor temperature

2 Current calculated without thermal image (diagram A), with thermal image (diagram B) 

3 Long time protection pick-up: Ir 

 Trip unit without thermal image: On each current pulse, the trip unit only takes account of the thermal 

effect on the pulse under consideration. No tripping occurs despite the build-up in conductor heat rise.

 Trip unit with thermal image: The trip unit adds together the thermal effect of successive current 

pulses. Tripping intervenes to take account of the actual thermal state of the conductor.

In Rating Preset Values of Ir (A) Depending on the Trip Unit In Rating and the Dial Position 

40 A 18 18 20 23 25 28 32 36 40

100 A 40 45 50 55 63 70 80 90 100

160 A 63 70 80 90 100 110 125 150 160

250 A 100 110 125 140 150 175 200 225 250

400 A 160 180 200 230 250 280 320 360 400

630 A 250 280 320 350 400 450 500 570 630

Current in the Load Setting Value

0.5 1 2 4 8 16

tr Trip Time Delay (s)

1.5 Ir 15 25 50 100 200 400

6 Ir 0.5 1 2 4 8 16

7.2 Ir 0.35 0.7 1.4 2.8 5.5 11

1
3

2
1 2
3

A B 00
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Conductor Heat Rise and Tripping Curves

Analysis of the equation of heat rise in a conductor, through which a current I runs, can be used to 

determine the nature of physical phenomena: 

 For low or medium intensity currents (I < Ir), the conductor equilibrium temperature (for an infinite time) 

only depends on the current quadratic demand value (see Quadratic Demand Value (Thermal Image), 
page 79). The limit temperature corresponds to a limit current (Ir pick-up for trip unit long time 

protection).

 For low overcurrents (Ir < I < Isd), the conductor temperature only depends on the I2t energy provided 

by the current. The limit temperature is an I2t IDMT curve. 

 For high overcurrents (I > Isd), the phenomenon is identical if the I2t ON function of the short time 

protection has been configured (see I2t ON/OFF Function, page 44).

The figure below (in double log scales) represents a heat rise curve A (for an equilibrium temperature θ) 

and a trip curve B (for the limit temperature θL):

1 Low intensity current zone

2 Low overcurrent zone

Thermal Memory

Micrologic 5 and 6 trip units incorporate the thermal memory function which ensures that the conductors 

are cooled even after tripping: cooling lasts for 20 minutes before or after tripping. 
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Short Time Protection

Presentation

Short time protection on Micrologic 5 and 6 trip units is adapted to protecting all types of electrical 

distribution application against short-circuit currents.

It is identical for Micrologic 5 and 6 trip units.

Operating Principle 

Short time protection is definite time:

 It incorporates the possibility of an I2t inverse time curve function 

 It can be configured as the Isd pick-up and the tsd trip time delay. 

Tripping curve:

Setting the Short Time Protection (Micrologic 5) 

The Isd pick-up can be set as follows:

 On the Micrologic trip unit, preset by the Isd dial and fine-tuned on the keypad 

 Via the communication option using the RSU software, preset by the Isd dial on the Micrologic trip unit 

and fine-tuned via the RSU software

The tsd time delay can be set as follows:

 On the Micrologic trip unit, set on the keypad 

 Via the communication option using the RSU software

The tsd time delay setting incorporates activation/deactivation of the I2t option.

Setting the Short Time Protection (Micrologic 6) 

The Isd pick-up and tsd time delay can be set as follows:

 On the Micrologic trip unit, set on the keypad 

 Via the communication option using the RSU software

The tsd time delay setting incorporates activation/deactivation of the I2t option.

No. Parameter Description

1 Ir Long time protection pick-up

3 Isd Short time protection pick-up

4 tsd Short time protection time delay

5 I2t Inverse time curve function (ON or OFF)
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Isd Pick-Up Setting Value 

The Isd pick-up setting value is expressed in multiples of Ir.

The default Isd pick-up setting value is 1.5 Ir (minimum dial value).

The table below shows the setting values (preset by a dial) and setting ranges (set on the keypad) of the 

Isd pick-up:

The accuracy range is +/- 10%.

tsd Time Delay Setting Value

The table below indicates the setting values for the tsd time delay with the I2t OFF/ON option expressed 

in second(s) and the associated non-tripping and breaking times expressed in milliseconds (ms):

The default tsd time delay setting value is 0 s with I2t OFF.

I2t ON/OFF Function

The I2t inverse time curve function is used to improve circuit breaker discrimination. It is particularly 

necessary when a protection device using inverse time only, for example a fuse protection device, is 

installed downstream.

Example:

The figures below illustrate an example of discrimination between a Compact NSX630 upstream, and a 

gG-250 A fuse downstream (calculation performed by the Ecodial software):

I2t OFF                                                         I2t ON

Total discrimination between the protections is provided by using the I2t ON function on the short time 

protection.

Type of Setting Value or Setting Range (xIr)

Preset by a dial

(Micrologic 5)

1.5 2 3 4 5 6 7 8 10

Setting range on the keypad (1)

Step: 0.5 Ir 

1.5 1.5/2 1.5...3 1.5...4 1.5...5 1.5...6 1.5...7 1.5...8 1.5...10

(1) For Micrologic 6 trip units, the setting range value on the keypad is: 1.5...10 Ir.

Parameter Value

tsd with I2t OFF (s) 0 0.1 0.2 0.3 0.4

tsd with I2t ON (s) — 0.1 0.2 0.3 0.4

Non-tripping time (ms) 20 80 140 230 350

Maximum breaking time (ms) 80 140 200 320 500

t(s)

gG - 250 A

NS800N - Micrologic 5.0 A - 800 A

 I (A)

t(s)

gG - 250 A

NS800N - Micrologic 5.0 A - 800 A

 I (A)
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Instantaneous Protection

Presentation

Instantaneous protection on Micrologic 5 and 6 trip units is adapted to protecting all types of electrical 

distribution application against very high intensity short-circuit currents.

It is identical for Micrologic 5 and 6 trip units.

Operating Principle 

Instantaneous protection is definite time. It can be configured as Ii pick-up and without a time delay.

Tripping curve:

Setting the Instantaneous Protection 

The Ii pick-up can be set as follows:

 On the Micrologic trip unit, set on the keypad 

 Via the communication option using the RSU software

Ii Pick-Up Setting Value

The Ii pick-up setting value is expressed in multiples of In.

The default Ii pick-up setting value is 1.5 In (minimum value).

The table below shows the setting ranges and steps according to the Micrologic trip unit In rating.

The accuracy range is +/- 10%.

The non-tripping time is 10 ms.

The maximum breaking time is 50 ms.

No. Parameter Description

0 In Trip unit setting range: The maximum setting corresponds to the trip unit In rating

6 Ii Instantaneous protection pick-up

Trip Unit In Rating Setting Range Step

100 A and 160 A 1.5....15 In 0.5 In

250 A and 400 A 1.5....12 In 0.5 In

630 A 1.5....11 In 0.5 In
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Ground Fault Protection

Presentation

Ground fault protection on Micrologic 6 trip units is adapted to protecting all types of electrical distribution 

application against ground fault currents in the TN-S system. 

For more details on ground fault currents, see the Compact NSX circuit breakers - User manual. 

Operating Principle 

Ground fault protection is definite time:

 It incorporates the possibility of an I2t inverse time curve function 

 It can be configured as Ig pick-up and as tg trip time delay. 

Tripping curve:

Setting the Ground Fault Protection

The Ig pick-up can be set as follows:

 On the Micrologic trip unit, preset by the Ig dial and fine-tuned on the keypad 

 Via the communication option using the RSU software, preset by the Ig dial on the Micrologic trip unit 

and fine-tuned via the RSU software

The tg time delay can be set as follows:

 On the Micrologic trip unit, set on the keypad 

 Via the communication option using the RSU software

The tg time delay setting incorporates activation/deactivation of the I2t option.

No. Parameter Description

0 In Trip unit setting range: Minimum setting/maximum setting = trip unit In rating

7 Ig Ground fault protection pick-up

8 tg Ground fault protection time delay

9 I2t Ground fault protection I2t curve in ON or OFF position 
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Ig Pick-Up Setting Value

The Ig pick-up setting value is expressed in multiples of In.

The default Ig pick-up setting value is the same as the minimum value read on the dial:

 0.40 In for trip units rated 40 A 

 0.20 In for trip units rated > 40 A 

Ground fault protection can be deactivated by setting the Ig dial to the OFF position.

Ground fault protection can be reactivated even with the Ig dial in the OFF position: 

 By fine-tuning on the keypad 

 Via the communication option

The 2 tables below specify the setting values (preset by a dial) and setting ranges (set on the keypad): 

 For trip units rated 40 A

 For trip units rated higher than 40 A

On the keypad, the step is 0.05 In.

Rating 40 A

Rating > 40 A

The accuracy range is +/- 10%.

tg Time Delay Setting Value

The tg time delay setting value is expressed in seconds. The non-tripping and breaking times are 

expressed in milliseconds. 

The default tg time delay setting value is 0 s with I2t OFF.

Table of tg setting values with the I2t OFF/ON option expressed in second(s) and the associated non-

tripping and breaking times expressed in milliseconds (ms). 

I2t ON/OFF Function

Ground fault protection is a short-circuit protection like short time protection. The same operating principle 

applies as for the I2t function (see Short Time Protection, page 43).

Ground Fault Protection Test

The ground fault protection test can be performed on the keypad of the Micrologic trip unit (see Ground 
Fault Protection Test (Micrologic 6), page 22). This test can be used to check the trip unit’s electronic 

tripping function.

Type of Setting Value or Setting Range (xIn)

Preset by a dial 0.40 0.40 0.50 0.60 0.70 0.80 0.90 1 OFF

Setting range on the 

keypad

0.40 0.40 0.4...0.5 0.4...0.6 0.4...0.7 0.4...0.8 0.4...0.9 0.4...1 0.4...1  + OFF

Type of Setting Value or Setting Range (xIn)

Preset by a dial 0.20 0.30 0.40 0.50 0.60 0.70 0.80 1 OFF

Setting range on the 

keypad

0.20 0.2...0.3 0.2...0.4 0.2...0.5 0.2...0.6 0.2...0.7 0.2...0.8 0.2...1 0.2...1  + OFF

Parameter Value

tg with I2t OFF (s) 0 0.1 0.2 0.3 0.4

tg with I2t ON (s) — 0.1 0.2 0.3 0.4

Non-tripping time (ms) 20 80 140 230 360

Maximum breaking time (ms) 80 140 200 320 500
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Neutral Protection

Presentation

Neutral protection on Micrologic 5 and 6 trip units is adapted to protecting all types of electrical distribution 

applications against overload and short-circuit currents.

It is available on:

 4-pole trip units

 on the 3-pole trip units with ENCT option

It is identical for Micrologic 5 and 6 trip units.

Description

The neutral conductor (if it is distributed and identical to the phases in size: i.e. full neutral) is normally 

protected by the phase protection. 

The neutral must have specific protection if: 

 It is reduced in size compared to the phases

 Non-linear loads generating third order harmonics (or multiples thereof) are installed

It may be necessary to switch off the neutral for operational reasons (multiple source diagram) or safety 

reasons (working with power off).

To summarize, the neutral conductor can be:

 Non-distributed (3-pole circuit breaker)

 Distributed, not switched off and not protected (3-pole circuit breaker)

 distributed, not switched off but protected (3-pole circuit breaker with ENCT option)

 Distributed, switched off and protected (4-pole circuit breaker)

Compact NSX trip units are suitable for all protection types.

Compact NSX Possible Types Neutral Protection

3-pole circuit breaker 3P, 3D None

3-pole circuit breaker with ENCT option 3P, 3D None

3P, 3D + N/2 Half neutral

3P, 3D + N Full neutral

3P, 3D + OSN Oversized neutral

4-Pole Circuit Breaker 4P, 3D None

4P, 3D + N/2 Half neutral

4P, 4D Full neutral

4P, 4D + OSN Oversized neutral

P: Pole; D: Trip unit; N: Neutral protection
48 LV434104 09/2009

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1534 of 3354



The Protection Function

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Operating Principle 

Neutral protection has the same characteristics as those for phase protection:

 Its pick-up can be configured in proportion with the long time Ir and short time Isd protection pick-ups. 

 It has the same trip time delay values as the long time Ir and short time Isd protections.

 Instantaneous protection is identical.

Tripping curve:

 

Setting the Neutral Protection

4-pole trip unit

The IN pick-up can be set as follows:

 On the Micrologic trip unit, using the keypad 

 Via the communication option, using the RSU software

3-pole trip unit

Neutral declaration and the IN pick-up can be set as follows:

 On the Micrologic trip unit, using the keypad 

 Via the communication option, using the RSU software

No. Parameter Description

0 In Trip unit setting range: The maximum setting corresponds to the trip unit In rating

1 Ir Long time protection pick-up

10 IN Neutral protection pick-up
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Neutral Protection Setting Value

Micrologic 5 and 6 trip units incorporate the OSN (OverSized Neutral) function, which enables protection 

of the neutral conductor to be managed when third-order harmonic currents (and multiples thereof) are 

present (see Harmonic Currents, page 87).

The table below shows, according to the value of the IN/Ir parameter, the setting values of the neutral 

long time protection and neutral short time protection pick-ups:

The setting values of the neutral long time and short time protection time delays are identical to those for 

the phases.

The table below details the setting values of the neutral protection pick-ups (set to OSN) according to the 

phase protection pick-up Ir setting and the In rating of the 4-pole trip unit:

Selection of the ENCT option

The ENCT option is an external neutral CT for a 3-pole trip unit.

The table below indicates the reference for the ENCT option to be installed according to the In rating of 

the Micrologic trip unit and/or the need for OSN protection:

Using the ENCT Option

NOTE: If the ENCT option is declared before its installation, the Micrologic trip unit develops a fault 

(ENCT screen). It is then necessary to install the ENCT option or bridge between the T1 and T2 terminals 

of the Micrologic trip unit to acknowledge the ENCT screen. Acknowledgement is made by pressing the 

OK key twice (validation and confirmation).

IN/Ir Parameter Long Time Pick-Up Value Ir(IN) Short Time Pick-Up Value Isd(IN)

OFF N/A N/A

0,5 (1) Ir/2 Isd/2

1 Ir Isd

OSN 3-pole (ENCT) 1.6 x Ir 1.6 x Isd

4-pole 1.6 x Ir limited to In 1.6 x Isd limited to In x Isd/Ir

(1) For the 40 A rating, the IN/Ir = 0.5 parameter setting is not available.

Ir/In Values Long Time Pick-Up Value Ir(IN) Short Time Pick-Up Value Isd(IN)

Ir/In < 0.63 1.6 x Ir 1.6 x Isd

0.63 < Ir/In < 1 In In xIsd/Ir

In Rating Neutral Protection Limited to In OSN > In neutral protection

40 A LV429521 LV429521

100 LV429521 LV429521

160 LV430563 LV430563

250 LV430563 LV432575

400 LV432575 LV432575

630 LV432575 No (1)

(1) For the 630 A rating, the OSN function is limited to In (= 630 A).

Step Action

1 Connect the neutral conductor to the ENCT option primary (terminals H1, H2).

2 Remove the bridge, if present, between terminals T1 and T2 of the Micrologic trip unit.

3 Connect the ENCT option secondary (terminals T1, T2) to terminals T1 and T2 of the Micrologic trip unit.

4 Declare the ENCT option when setting the protection parameters for the Micrologic trip unit.
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ZSI Function

Presentation

The ZSI (Zone Selectivity Interlocking) function is a technique used to reduce the electrodynamic stress 

on equipment when time discrimination is used.

Principle of the ZSI Function

The ZSI function improves time discrimination by being selective about the position of the fault. A pilot 

wire links the installed circuit breaker trip units and can be used to manage the trip time delay for 

upstream circuit breaker Q1 according to the fault position.

The trip units on circuit breakers Q1 and Q2 have the same time delay settings as with time 

discrimination.

 In the event of a fault downstream of downstream circuit breaker Q2 (diagram 3), the trip units on 

circuit breakers Q1 and Q2 detect the fault simultaneously: via the pilot wire, the trip unit on circuit 

breaker Q2 sends a signal to the trip unit on circuit breaker Q1, which remains set on its time delay tsd. 

Circuit breaker Q2 trips and eliminates the fault (instantaneously if circuit breaker Q2 is not delayed). 

The other users downstream of circuit breaker Q1 are still supplied with power, the energy availability 

is optimized.

 In the event of a fault downstream of circuit breaker Q1 (diagram 4), the trip unit on circuit breaker Q1 

does not receive a signal from the trip unit on circuit breaker Q2. Time delay tsd is therefore inhibited. 

Circuit breaker Q1 trips and eliminates the fault on the equipment instantaneously. 

The electrodynamic stress created by the short-circuit current on the equipment is reduced to the 

minimum.

The ZSI function can be used to optimize the availability of energy (just like time discrimination) and 

reduce electrodynamic stress on the equipment. The ZSI function is applicable to both short time and 

ground fault protection.

Diagram 3 Diagram 4
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Using the ZSI Function with Compact NSX

Description 

The Micrologic 5 and 6 trip units are designed to support the ZSI function. The figure below explains how 

the pilot wire is connected to the trip unit:

Q1 Upstream circuit breaker

Q2 Circuit breaker to be wired

Q3 Downstream circuit breaker

Z1 ZSI-OUT source

Z2 ZSI-OUT 

Z3 ZSI-IN source

Z4 ZSI-IN ST short time protection

Z5 ZSI-IN GF ground fault protection (Micrologic 6)

Outputs Z3, Z4 and Z5 are only available on Compact NSX400/630 circuit breakers.

The short time and ground fault protection time delay settings (Micrologic 6) for the protections managed 

by the ZSI function must comply with the rules relating to time discrimination.

Connection Principles

The figures below show the options for connecting devices together:

NOTE: When the ZSI function is not used downstream, inputs Z3, Z4 and Z5 must be short-circuited.

Failure to comply with this principle inhibits setting the short time and ground fault protection time delays.

Example of a Multi-Source Distribution

If a number of circuit breakers are installed upstream (as with multi-source distribution), the same 

principles apply.

A downstream circuit breaker must be connected to all the circuit breakers installed directly upstream as 

follows:

 All the commons (outputs Z1/inputs Z2) are connected to one another.

 Output Z2 is connected simultaneously to inputs Z3 and/or Z4 and/or Z5 of all the trip units on the 

circuit breakers installed upstream.

NOTE: Management of this configuration does not require any additional relays to ensure the ZSI 

function is controlled according to the sources in service.

Z1
Z2
Z3
Z4
Z5

Z1
Z2

Z3
Z4

Z5

Z1
Z2
Z3
Z4
Z5

3Q2Q1Q

Protection Connection Diagram

Ground fault and 

short time 

protection 

(Micrologic 6)

Output Z2 of the trip unit on the downstream circuit 

breaker Q2 is connected to inputs Z4 and Z5 of the 

trip unit on the upstream circuit breaker Q1.

Short time 

protection

 Output Z2 of the trip unit on the downstream 

circuit breaker Q2 is connected to input Z4 of the 

trip unit on the upstream circuit breaker Q1.

 Inputs Z3 and Z5 must be short-circuited.

Ground fault 

protection 

(Micrologic 6)

 Output Z2 of the trip unit on the downstream 

circuit breaker Q2 is connected to input Z5 of the 

trip unit on the upstream circuit breaker Q1.

 Inputs Z4 and Z3 must be short-circuited.

Z1
Z2

Z3
Z4
Z5

Z1
Z2

Z3
Z4
Z5

Q1 Q2

Z1
Z2

Z3
Z4
Z5

Z1
Z2

Z3
Z4
Z5

Q1 Q2

Z1
Z2

Z3
Z4
Z5

Z1
Z2

Z3
Z4
Z5

Q1 Q2
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Characteristics of the Pilot Wire Connection

The table below indicates the characteristics of the inter-device pilot wire connection:

NOTE: When using the Compact NSX ZSI function with circuit breakers in the Masterpact and Compact 

NS ranges, an RC filter, reference LV434212, must be added by a Masterpact or Compact NS circuit 

breaker (see  Compact NSX 100-630  A - Catalogue).

The figure below shows the connection of the LV434212 filter:

Testing the ZSI Function

Connection and operation of the ZSI function can be tested using the LTU software.

Characteristics Values

Impedance 2.7 Ω per 300 m

Maximum length 300 m

Type of cable Shielded twisted (Belden 8441 or equivalent)

Permissible conductor cross-section 0.4 ...2.5 mm2

Interconnection limit on inputs Z3, Z4 and Z5 

(to downstream devices)

15 devices

Interconnection limit on outputs Z1 and Z2 

(to upstream devices)

5 devices

Z1
Z2

Z3
Z4

Z5

Masterpact Compact NSX
LV434212
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2.2 Motor-Feeder Application

Aim

This section describes the protection characteristics of the Micrologic 6 E-M trip unit dedicated to 

protecting motor-feeders. 

What's in this Section?

This section contains the following topics:

Topic Page

Protection for Motor-Feeders 55

Long Time Protection 59

Short Time Protection 62

Instantaneous Protection 63

Ground Fault Protection 64

Phase Unbalance Protection 66

Jam Motor Protection 68

Underload Motor Protection 70

Long Start Motor Protection 71
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Protection for Motor-Feeders

Presentation

Micrologic 6 E-M trip units on Compact NSX circuit breakers:

 Provide protection for direct-on-line motor-feeders (direct-on-line starting is the most widely used type 

of motor-feeder)

 Integrate the basic protections (overload, short-circuit and phase unbalance) for the motor-feeder and 

additional protections and/or specific options for motor applications

 Allow protection and coordination of the motor-feeder components that comply with the requirements 

of standard IEC 60947-2 and IEC 60947-4-1 (see the Compact NSX circuit breakers - User manual).

Description

 Compact NSX circuit breakers equipped with the Micrologic 6 E-M trip unit can be used to create motor-

feeders to 2 devices.

1 Compact NSX circuit breaker equipped with a Micrologic 6 E-M trip unit

1A Short-circuit protection

1B Overload protection

1C Ground fault current protection

2 Contactor

3 SDTAM Module Option

Operating States

The Micrologic 6 E-M trip unit considers the application to be operating as soon as the 10% of Ir pick-up 

is crossed in a positive direction by the motor current.

2 operating states are considered:

 Startup

 Steady state

Startup

The Micrologic 6 E-M trip unit considers the application to be in startup mode according to the following 

criteria:

 Start: As soon as the 10% of Ir pick-up is crossed in a positive direction by the motor current

 End: As soon as the Id pick-up is crossed in a negative direction or at maximum after a td time delay 

defined as follows:

 If long time protection has not been activated (default scenario), the Id pick-up equals 1.5 Ir and the 

td time delay equals 10 s (non-configurable values).

Exceeding the 10 s time delay does not result in tripping.

 If long time protection (see Long Start Motor Protection, page 71) has been activated, the Id pick-

up equals Ilong and the td time delay equals tlong (configurable values).

Exceeding the tlong time delay results in long time protection tripping.

NOTE: The Micrologic trip unit measurement electronics filters the subtransient state (first current peak 

of approximately 20 ms on contactor closing). This current peak is not therefore taken into account when 

assessing whether the Id pick-up has been crossed.

1

2

1A

1B

1C 3
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Steady State

The Micrologic 6 E-M trip unit considers the application to be in steady state according to the following 

criteria:

 Start: As soon as startup ends

 End: As soon as the 10% of Ir pick-up is crossed in a negative direction by the motor current

Operating Diagram

The diagram below shows the 2 operating states for a motor application:

1 Compact NSX circuit breaker status (green = ON position)

2 Contactor status (green = ON position)

3 Current in the motor application

4 Operating states:

 A: Startup  B: Steady state (the active states are shown in green) 

Protection Functions 

The figure and table below define the protection functions for Micrologic 6 E-M trip units:

Each function is reviewed in detail on the following pages.

No. Parameter Description Function

0 In Trip unit setting range: Minimum setting/maximum setting = trip unit In rating

1 Ir Long time protection pick-up L

2 Cl Long time protection trip class 

3 Isd Short time protection pick-up S

4 tsd Short time protection time delay

5 Ii Instantaneous protection pick-up  I

6 Ig Ground fault protection pick-up G

7 tg Ground fault protection time delay

 Iunbal Phase unbalance protection pick-up

 tunbal Phase unbalance protection time delay

Function    : Adjustable     : Non-adjustable
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Additional Protection

The Micrologic 6 E-M trip unit incorporates additional protection functions for motor applications.

The additional protections are activated for startup or steady state or in both cases.

Setting the Protection

The protection parameters can be set as follows:

 On the Micrologic trip unit, using the preset dials (depending on the protection parameter and the 

Micrologic type) and on the keypad 

 Via the communication option using the RSU software under the Basic prot tab

For more information on the protection parameter setting procedure using the RSU software, see 

Protection parameter setting, page 121.

Reflex Protection

In addition to the devices integrated in the Micrologic trip units, Compact NSX circuit breakers are 

equipped with reflex protection (piston effect). As soon as a very high short-circuit current occurs (above 

the instantaneous protection pick-up), opening of the main contacts creates an electric arc pressure 

which acts on a piston instantaneously.

This piston frees the opening mechanism and causes ultra-fast circuit breaker tripping.

SDTAM Module Option

The SDTAM module early tripping function can be used to command contactor opening 400 ms before 

the calculated circuit breaker tripping in the case of: 

 Long time protection

 Phase unbalance protection

 Jam motor protection

 Underload motor protection

The contactor can be closed again automatically or manually depending on the parameter setting of the 

SDTAM module (see the Compact NSX circuit breakers - User manual).

Example of Using the SDTAM Module

The figures below illustrate operation of the Jam motor protection without the SDTAM module (diagram 

Ι) and with the SDTAM module (diagram ΙΙ):

1 Compact NSX circuit breaker status

 White: Open; Green: Closed; Black: Tripped 

2 Contactor status (SD contact in the contactor coil)

 White: Open; Green: Closed 

3 Motor current

4 Monitoring by jam motor protection

  White: Not active (startup); Green: Active (steady state)

Protection Default Activation Default Setting SDTAM Activation

Jam motor prot OFF Ijam: OFF, tjam: 5 s Yes

Under load OFF Iund: OFF, tund: 10 s Yes

Long start mtr prot OFF Ilong: OFF, tlong: 10 s No

Diagram Ι Diagram ΙΙ
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Analysis of Operation 

The table below describes operation without the SDTAM module (diagram Ι)

The table below describes operation with the SDTAM module (diagram ΙΙ)

The SDTAM module can be set to the OFF position: the application is returned to service manually (by 

deactivating the SDTAM module power supply). 

Event Comments

       A Application motor switches to steady state.

Jam motor protection monitoring is activated.

       B Occurrence of an overload current on the application (for example, rotor braked due to high viscosity 

of one of the mixing fluids)

The Jam motor protection tjam time delay is actuated as soon as the motor current crosses the Ijam 

pick-up.

       C End of Jam motor protection time delay 

Jam motor protection causes the Compact NSX circuit breaker to trip.

       D Application returned to service manually after the motor has cooled and the circuit breaker has closed 

again.

Event Comments

       A Identical to diagram Ι

       B Identical to diagram Ι

       C 400 ms before the end of the Jam motor protection time delay, the SDTAM module: 

 Commands the contactor to open (output OUT2)

 Sends a fault indication (output OUT1)

Both outputs are activated for a time delay (which can be set between 1 and 15 minutes).

       D Application contactor returned to service automatically: the time delay allows the motor to cool down.
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Long Time Protection

Presentation

Long time protection on the Micrologic 6 E-M trip unit is adapted to protecting all types of motor 

application against overload currents.

Operating Principle 

Long time protection is I2t IDMT: 

 It incorporates the motor thermal image function.

 It can be configured as the Ir pick-up and as the trip class Cl.

Tripping curve:

NOTE: The SDTAM module early tripping protection function can be used to command contactor opening 

(see SDTAM Module Option, page 57). 

Setting the Long Time Protection 

The Ir pick-up can be set as follows:

 On the Micrologic trip unit, preset by the Ir dial and fine-tuned on the keypad 

 Via the communication option using the RSU software, preset by the Ir dial on the Micrologic trip unit 

and fine-tuned via the RSU software

The trip class Cl can be set as follows:

 On the Micrologic trip unit, set on the keypad 

 Via the communication option using the RSU software

No. Parameter Description

0 In Trip unit setting range: The maximum setting corresponds to the trip unit rating In

1 Ir Long time protection pick-up

2 Cl Long time protection trip class (according to standard IEC 60947-4-1) 
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Ir Pick-Up Setting Value

The long time protection tripping range is: 1.05...1.20 Ir according to standard IEC 60947-2.

The default Ir pick-up setting value is In (maximum dial value).

The Ir pick-up is preset by a dial.

The accuracy range is + 5%/+ 20%.

Fine-tuning is performed on the keypad in steps of 1 A:

 The setting range maximum is the preset value displayed by the dial.

 The setting range minimum is the minimum preset value. 

Example:

A Micrologic 6 E-M trip unit In = 500 A is preset by the dial at 470 A. The fine-tuning range on the keypad 

is: 250...470 A 

Trip Class Cl Setting Value

The trip class corresponds to the value of the trip time delay for a current of 7.2 Ir according to standard 

IEC 60947-4-1. 

The class is set via the keypad, using any of the 4 defined values: 5, 10, 20, and 30.

The default class setting value is 5 (minimum value).

The table below shows the value of the trip time delay depending on the current in the load for all 4 trip classes.

The accuracy range is -20%/+0%.

Motor Thermal Image

The model representing heat rise and cooling in a motor load is identical to that used for the conductors. 

It is constructed according to the algorithm for calculating the thermal demand but this model takes 

account of the iron and copper losses.

The figure below represents the limit curves for the iron and copper components calculated by the 

Micrologic 6 E-M trip unit (for class 20): 

A Limit temperature curve for copper

B Limit temperature curve for iron

C Tripping curve (low envelope) 

In Rating Preset Values of Ir (A) Depending on the Trip Unit In Rating and the Dial Position 

25 A 12 14 16 18 20 22 23 24 25

50 A 25 30 32 36 40 42 46 47 50

80 A 35 42 47 52 57 60 63 72 80

150 A 70 80 90 100 110 120 133 140 150

220 A 100 120 140 155 170 185 200 210 220

320 A 160 180 200 220 240 260 280 300 320

500 A 250 280 320 360 380 400 440 470 500

Current in the Load Trip Class Cl

5 10 20 30

tr Trip Time Delay (s)

1.5 Ir 120 240 400 720

6 Ir 6.5 13.5 26 38

7.2 Ir 5 10 20 30
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Thermal Memory

Micrologic 6 E-M trip units incorporate a thermal memory which ensures that the conductors are cooled 

even after tripping: cooling lasts for 20 minutes before or after tripping.

Cooling Fan

By default, the motor’s thermal image is calculated taking account of the fact that the motor is self-cooled 

(fan mounted on the shaft end).

If the motor is force-cooled (forced ventilation), the calculation of the thermal image takes account of the 

shortest time constants for the cooling calculation.

The cooling ventilation parameters (Auto or moto position) are set on the Micrologic trip unit keypad or 

using the RSU software.
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Short Time Protection

Presentation

Short time protection on Micrologic 6 E-M trip units is adapted to protecting all types of motor application 

against short-circuit currents.

Operating Principle 

Short time protection is definite time. It can be configured as the Isd pick-up. 

Tripping curve:

Setting the Short Time Protection 

The Isd pick-up and tsd time delay can be set as follows:

 On the Micrologic trip unit, set on the keypad 

 Via the communication option using the RSU software

Isd Pick-Up Setting Value

The Isd pick-up setting value is expressed in multiples of Ir.

The default Isd pick-up setting value is 5 Ir (minimum value).

The pick-up setting range on the keypad is: 5...13 Ir. The step is 0.5 Ir.

The accuracy is +/- 10%.

tsd Time Delay Value

The time delay cannot be adjusted. 

 The non-tripping time is: 20 ms.

 The maximum breaking time is: 60 ms. 

No. Parameter Description

1 Ir Long time protection pick-up

3 Isd Short time protection pick-up

4 tsd Short time protection fixed time delay
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Instantaneous Protection

Presentation

Instantaneous protection on Micrologic 6 E-M trip units is adapted to protecting all types of motor 

application against very high intensity short-circuit currents.

Operating Principle 

Instantaneous protection is fixed: the pick-up value is determined by the trip unit rating. Protection is 

instantaneous.

Tripping curve:

Ii Pick-up Value

The Ii pick-up value is directly determined by the trip unit In rating and is expressed in xIn. 

Ii pick-up value according to the Micrologic trip unit In rating (accuracy is +/- 10%).

The non-tripping time is: 0 ms.

The maximum breaking time is: 30 ms.

No. Parameter Description

0 In Trip unit setting range: The maximum setting corresponds to the trip unit In rating

5 Ii Instantaneous protection pick-up

In Rating (A) 25 50 80 150 220 320 500

Instantaneous Pick-up (A) 425 750 1200 2250 3300 4800 7500
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Ground Fault Protection

Presentation

Ground fault protection on Micrologic 6 E-M trip units is adapted to protecting all types of motor 

application against ground fault currents in the TN-S system (see Compact NSX circuit breakers - User 
manual). 

Operating Principle 

Ground fault protection is definite time. It can be configured as Ig pick-up and as tg trip time delay. 

Tripping curve:

Setting the Ground Fault Protection

The Ig pick-up can be set as follows:

 On the Micrologic trip unit, preset by the Ig dial and fine-tuned on the keypad 

 Via the communication option using the RSU software, preset by the Ig dial on the Micrologic trip unit 

and fine-tuned via the RSU software

The tg time delay can be set as follows:

 On the Micrologic trip unit, set on the keypad 

 Via the communication option using the RSU software

No. Parameter Description

0 In Trip unit setting range: Minimum setting/maximum setting = trip unit In rating

6 Ig Ground fault protection pick-up

7 tg Ground fault protection time delay
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Ig Pick-Up Setting Values

The Ig pick-up setting value is expressed in multiples of In. 

The default Ig pick-up setting value is the same as the minimum dial value:

 0.60 In for trip units rated 25 A 

 0.30 In for trip units rated 50 A 

 0.20 In for trip units rated > 50 A

Ground fault protection can be deactivated by setting the Ig dial to the OFF position. 

Ground fault protection can be reactivated even with the Ig dial in the OFF position: 

 By fine-tuning on the keypad 

 Via the communication option

The 3 tables below specify the setting values (preset by a dial) and setting ranges (set on the keypad): 

 For trip units rated 25 A

 For trip units rated 50 A

 For trip units rated > 50 A

On the keypad, the step is 0.05 In.

Rating 25 A

Rating 50 A

Rating > 50 A

The accuracy range is +/- 10%.

Time Delay Setting Values

The tg time delay setting value is expressed in seconds. The non-tripping and breaking times are 

expressed in milliseconds. 

The default tg time delay setting is 0 s.

Table of tg setting values expressed in second(s) and the associated non-tripping and breaking times 

expressed in milliseconds (ms): 

Ground Fault Protection Test

The ground fault protection test can be performed on the keypad of the Micrologic trip unit (see Ground 
Fault Protection Test (Micrologic 6), page 22). This test can be used to check the trip unit’s electronic 

tripping function.

Type of Setting Value or Setting Range (xIn)

Preset by a dial 0.60 0.60 0.60 0.60 0.70 0.80 0.90 1 OFF

Setting range 

on the keypad

0.60 0.60 0.60 0.60 0.6...0.7 0.6...0.8 0.6...0.9 0.6...1 0.6...1  + OFF

Type of Setting Value or Setting Range (xIn)

Preset by a dial 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1 OFF

Setting range 

on the keypad

0.30 0.3...0.4 0.3...0.5 0.3...0.6 0.3...0.7 0.3...0.8 0.3...0.9 0.3...1 0.3...1  + OFF

Type of Setting Value or Setting Range (x In)

Preset by a dial 0.20 0.30 0.40 0.50 0.60 0.70 0.80 1 OFF

Setting range 

on the keypad

0.20 0.2...0.3 0.2...0.4 0.2...0.5 0.2...0.6 0.2...0.7 0.2...0.8 0.2...1 0.2...1  + OFF

Parameter Value

tg (s) 0 0.1 0.2 0.3 0.4

Non-tripping time (ms) 20 80 140 230 350

Maximum breaking time (ms) 80 140 200 320 500
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Phase Unbalance Protection

Presentation

Unbalances of the motor phase currents lead to significant heat rise and braking torques that can cause 

premature deterioration of the motor. These effects are amplified during startup: protection must be 

almost immediate.

Description

Phase unbalance protection:

 calculates the current unbalance for each phase, compared to the average current, expressed as a %:

 Compares the value of the maximum current unbalance with the Iunbal protection pick-up

The diagram below shows a maximum positive unbalance on phase 2:

If the maximum current unbalance value is higher than the phase unbalance protection Iunbal pick-up, 

the tunbal time delay is actuated.

Phase unbalance protection cannot be deactivated.

Phase unbalance protection is activated during startup and in steady state.

I1- Iavg      I2 - Iavg      I3 - Iavg
< 0               > 0            < 0

I1   I2   I3     Iavg
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Operating Principle

The figures below illustrate the operating possibilities:

1M Motor current

1D Maximum unbalance of the motor phase currents

2A Monitoring by phase unbalance protection during startup (diagram I)

2B Monitoring by phase unbalance protection in steady state (diagrams II and III)

  White: Not active; Green: Active

 The current unbalance does not fall below the Iunbal pick-up before the end of the tunbal time delay: 

the phase unbalance protection trips. The behavior of the protection differs according to the motor 

operating conditions:

 During startup (diagram I)

A: Activation of startup

B: Activation of protection time delay as soon as the pick-up threshold is crossed

C: Protection tripped at the end of the fixed time delay of 0.7 s.

 In steady state (diagram II)

A: Activation of startup

B: Activation of protection time delay as soon as the pick-up threshold is crossed

C: Protection tripped at the end of the adjustable time delay

 The current unbalance falls below the Iunbal pick-up before the end of the tunbal time delay. the phase 

unbalance protection does not trip (diagram III):

 B: Activation of protection time delay as soon as the pick-up threshold is crossed

 D: Deactivation of protection

NOTE: The SDTAM module early tripping protection function can be used to command contactor opening 

(see SDTAM Module Option, page 57). 

Setting the Protection 

The Iunbal pick-up and the tunbal time delay can be set as follows:

 On the Micrologic trip unit, set on the keypad 

 Via the communication option using the RSU software 

Iunbal Pick-Up Setting Value

The Iunbal pick-up setting value is expressed as a % of the average current.

The pick-up setting range on the keypad is: 10...40%. The step is 1%. The default pick-up setting value 

is 30%.

The accuracy range is +/- 10%.

tunbal Time Delay Setting Value

The tunbal time delay setting value is expressed in seconds.

The tunbal time delay setting depends on the operating conditions:

 During startup, the value of the time delay cannot be adjusted and equals 0.7 s. 

 In steady state, the setting range is: 1...10 s. The step is 1 s.

The default time delay setting value is 4 s.

Diagram Diagram Diagram
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Jam Motor Protection

Presentation

Jam motor protection provides additional protection in order to:

 Detect overtorque

 Monitor mechanical failure 

 Detect malfunctions more quickly on machines for which the motor is oversized

Examples of machines with a significant risk of jamming: conveyors, crushers and kneaders, fans, pumps 

and compressors, etc.

Description

Jam motor protection compares the value of the average motor current Iavg with the setting value of the 

protection Ijam pick-up. If the average motor current Iavg exceeds the Ijam pick-up, the protection tjam 

time delay is actuated.

By default, jam motor protection is not active.

After parameter setting, jam motor protection is:

 Active in steady state

 Disabled during startup

Operating Principle

The figures below illustrate the operating possibilities:

1 Motor current

2 Monitoring by jam motor protection

  White: Not active (startup); Green: Active (steady state)

 Diagram Ι: The average motor current Iavg does not fall back below the protection Ijam pick-up before 

the end of the tjam time delay (jammed motor). Jam motor protection trips:

 A: Protection activated (change to steady state)

 B: Activation of protection time delay as soon as the pick-up threshold is crossed

 C: Protection tripped at the end of the time delay

 Diagram ΙΙ: The average motor current Iavg falls back and stays below the protection Ijam pick-up 

before the end of the tjam time delay (occasional overload). Jam motor protection does not trip:

 B: Activation of protection time delay as soon as the pick-up threshold is crossed

 D: Protection disabled

NOTE: The SDTAM module early tripping protection function can be used to command contactor opening 

(see SDTAM Module Option, page 57). 

Setting the Protection 

The Ijam pick-up and the tjam time delay can be set as follows:

 On the Micrologic trip unit, set on the keypad 

 Via the communication option using the RSU software 

Ijam Pick-Up Setting Value

The Ijam pick-up setting value is expressed in multiples of Ir.

The pick-up setting range on the keypad is: 1...8 Ir. The step is 0.1 Ir. The default setting value is OFF: 

protection not active.

The accuracy range is +/- 10%.

Diagram Diagram
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tjam Time Delay Setting Value

The tjam time delay setting value is expressed in seconds.

The tjam time delay setting range is: 1...30 s. The step is 1 s. The default setting value for the time delay 

is 5 s.
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Underload Motor Protection

Presentation

Underload motor protection provides additional protection for detection of motor no-load operation.

Examples of no-load operation: pump running dry, broken drive belt, broken geared motor, etc.

Description

Underload motor protection compares the value of the phase current minimum I MIN with the setting 

value of the protection Iund pick-up. If the current value I MIN falls below the Iund pick-up, the protection 

tund time delay is actuated.

By default, underload motor protection is not active.

After parameter setting, underload protection is activated during startup and in steady state.

Operating Principle

The figures below illustrate the operating possibilities:

1 Motor current

2 Supervision by underload motor protection

  White: Not active; Green: Active

 Diagram Ι: The phase current minimum value I MIN does not go above the protection Iund pick-up 

before the end of the tund time delay (for example, a pump operating at no load). Underload motor 

protection trips:

 A: Protection activated (change to steady state)

 B: Activation of protection time delay as soon as the pick-up threshold is crossed

 C: Protection tripped at the end of the time delay

 Diagram ΙΙ: The phase current minimum value I  MIN goes back and stays above the pick-up before 

the end of the tund time delay (for example, a pump temporarily running dry). The underload motor 

protection does not trip:

 B: Activation of protection time delay as soon as the pick-up threshold is crossed

 D: Protection disabled

NOTE: The SDTAM module early tripping protection function can be used to command contactor opening 

(see SDTAM Module Option, page 57). 

Setting the Protection 

The Iund pick-up and the tund time delay settings can only be accessed by the communication option 

using the RSU software (see Protection parameter setting, page 121). 

Iund Pick-Up Setting Value

The Iund pick-up setting value is expressed in multiples of Ir.

The pick-up setting range is: 0.3...0.9 Ir. The step is 0.01 Ir. The default setting is OFF: protection not 

active.

The accuracy range is +/- 10%.

tund Time Delay Setting Value

The tund time delay setting value is expressed in seconds.

The time delay setting range is: 1...200 s. The step is 1 s. The default setting value for the time delay is 

10 s.

Diagram Diagram
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Long Start Motor Protection

Presentation

Long start motor protection provides additional protection: 

 For machines at risk of difficult starting:

 High inertia machines 

 High resistive torque machines

 Machines with fluctuating load from steady state

Examples of machines with a significant risk of difficult starting:

Fans, compressors

 To avoid no-load starts:

 Load not present

 Machines oversized for the application

Description

Long start motor protection is activated as soon as the average motor current Iavg exceeds 10% of the 

Ir setting value: the protection tlong time delay is actuated. Long start motor protection compares the 

value of the average motor current Iavg with the setting value of the protection Ilong pick-up.

By default, long start motor protection is not active.

After parameter setting, long start motor protection is:

 Active during startup

 Not active in steady state

Operating Principle (Difficult Starting)

On starting, the average motor current Iavg overruns the long start motor protection Ilong pick-up. The 

protection remains active as long as the average motor current Iavg has not fallen below the Ilong pick-up.

1 Motor current

2 Activation of long start motor protection tlong time delay

  White: Protection not active; Green: Protection active

 

The curve can evolve in one of 2 ways: 

 Diagram Ι: The average motor current Iavg has not fallen below the Ilong pick-up before the end of the 

tlong time delay (starting with too big a load). Long start motor protection trips:

 A: Activation of protection time delay (10% of Ir pick-up is exceeded)

 B: Protection tripped at the end of the time delay 

 Diagram ΙΙ: The average motor current Iavg falls below the Ilong pick-up before the end of the tlong 

time delay (correct starting). Long start motor protection does not trip: 

 A: Activation of protection time delay (10% of Ir pick-up is exceeded) 

 D: Deactivation of protection

Diagram I
Diagram II

Diagram Diagram
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Operating Principle (No-Load Starting)

On starting, the average motor current Iavg does not exceed the long start motor protection Ilong pick-

up. The protection remains active as long as the value of the average current Iavg has not fallen below 

10% of the Ir setting value.

1 Motor current

2 Activation of long start motor protection time delay

  White: Protection not active; Green: Protection active

 

Diagram ΙΙΙ: The motor current has not fallen below 10% of the Ir setting value before the end of the tlong 

time delay: long start motor protection trips.

 A: Activation of protection time delay (10% of Ir pick-up is exceeded)

 B: Protection tripped at the end of the time delay

If the motor current falls back below 10% of the Ir setting value before the end of the protection tlong time 

delay (for example on contactor opening), long start motor protection does not trip.

NOTE: The Micrologic trip unit measurement electronics filters the subtransient state (first current peak 

of approximately 20 ms on contactor closing). This current peak is not therefore taken into account when 

assessing whether the Ilong pick-up has been crossed.

Setting the Protection 

The Ilong pick-up and the tlong time delay settings can only be accessed by the communication option 

using the RSU software (see Protection parameter setting, page 121). 

Ilong Pick-Up Setting Value

The Ilong pick-up setting value is expressed in multiples of Ir. 

The pick-up setting range is: 1...8 Ir. The step is 0.1 Ir. The default setting is OFF: protection not active.

The accuracy range is +/- 10%.

tlong Time Delay Setting Value

The tlong time delay setting value is expressed in seconds. 

The tlong time delay setting range is: 1...200 s. The step is 1 s. The default setting value for the time delay 

is 10 s.

Diagram
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The Metering Function
Aim

This chapter describes the metering function of Micrologic 5, 6 and 6 E-M trip units.

What's in this Chapter?

This chapter contains the following sections:

Section Topic Page

3.1 Measurement Techniques 74

3.2 Measurement Accuracy Tables 95
73
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3.1 Measurement Techniques

Aim

This section describes the measurement characteristics and techniques used by Micrologic trip units.

What's in this Section?

This section contains the following topics:

Topic Page

Real-Time Measurements 75

Calculating Demand values (Micrologic E) 78

Power Metering (Micrologic E) 80

Power Calculation Algorithm 83

Energy Metering (Micrologic E) 85

Harmonic Currents 87

Metering Energy Quality Indicators (Micrologic E) 89

Power factor PF and cos ϕ measurement (Micrologic E) 91
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Real-Time Measurements

Instantaneous Values

Micrologic A and E trip units:

 Measure the following in real time and as an rms value:

 Instantaneous current for each phase and the neutral (if present)

 Ground fault current (Micrologic 6)

 Calculate the average phase current in real time 

 Determine the maximum and minimum values for these electrical quantities

Micrologic E trip units:

 Measure the instantaneous phase-to-phase and phase-to-neutral voltage (if present), in real time and 

as an rms value

 Calculate the associated electrical quantities from the rms values of the currents and voltages, such 

as:

 Average phase-to-phase voltage and phase-to-neutral voltage (if present)

 Current unbalances

 Phase-to-phase voltage unbalances and phase-to-neutral voltage unbalances (if present)

 Powers (see Power Metering (Micrologic E), page 80)

 Quality indicators: frequency, THD(I) and THD(V) (see Metering Energy Quality Indicators 
(Micrologic E), page 89 and Power factor PF and cos ϕ measurement (Micrologic E), page 91)

 Operating indicators: quadrants, phase rotation and type of load

 Determine the maximum and minimum values for these electrical quantities

 Increment in real time 3 energy meters (active, reactive, apparent) using the total power real-time 

values (see Power Metering (Micrologic E), page 80) 

The sampling method used takes account of the values of the harmonic currents and voltages up to the 

15th. The sampling period is 512 microseconds.

The values of the electrical quantities, whether measured or calculated in real time, are updated once a 

second.

Measuring the Neutral Current

Micrologic 4-pole or 3-pole trip units with ENCT option measure the neutral current:

 For a 3-pole trip unit, the neutral current is measured by adding a special current transformer on the 

neutral conductor (ENCT option: for the transformer definition (see the Compact NSX 100-630 A - 
Catalogue).

 For a 4-pole trip unit, the neutral current is measured systematically.

The neutral current is measured in exactly the same way as the phase currents.

Measuring the Phase-to-Neutral Voltages

Micrologic 4-pole or 3-pole trip units with ENVT option measure the phase-to-neutral (or line-to-neutral) 

voltages V1N, V2N and V3N:

 For a 3-pole trip unit, it is necessary to:

 connect the wire from the ENVT option to the neutral conductor

 declare the ENVT option (configured using the RSU software)

 For 4-pole trip units, the phase-to-neutral voltages are measured systematically.

The phase-to-neutral voltages are measured in exactly the same way as the phase-to-phase voltages.

Calculating the Average Current and Average Voltage

Micrologic trip units calculate the: 

 Average current Iavg, the arithmetic mean of the 3 phase currents: 

 Average voltages:

 phase-to-phase Vavg, the arithmetic mean of the 3 phase-to-phase voltages: 

 Phase-to-neutral Vavg, the arithmetic mean of the 3 phase-to-neutral voltages (Micrologic 4-pole 

or 3-pole trip unit equipped with the ENVT option): 
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Measuring the Current and Voltage Phase Unbalances

Micrologic trip units calculate the current unbalance for each phase (3 values).

The current unbalance is expressed as a % compared to the average current:

 

Micrologic trip units calculate the:

 Phase-to-phase voltage unbalance for each phase (3 values)

 Phase-to-neutral (if present) voltage unbalance for each phase (3 values)

The voltage unbalance is expressed as a % compared to the average value of the electrical quantity 

(Vavg):  

NOTE: The unbalance values are signed (relative values expressed as a %).

The maximum/minimum unbalance values are absolute values expressed as a %.

Maximum/Minimum Values

The Micrologic A trip unit determines in real time the maximum (MAX) and minimum (MIN) value of the 

current for each phase reached for the current period (1)(2). 

The Micrologic E trip unit determines in real time the maximum (MAX) and minimum (MIN) value reached 

by the following electrical quantities organized in groups for the current period (1). The groups of electrical 

quantities measured in real time are:

 Current (2): Phase and neutral currents, average currents and current unbalances

 Voltage: Phase-to-phase and phase-to-neutral voltages, average voltages and voltage unbalances

 Power: Total power and power for each phase (active, reactive, apparent, and distortion)

 Total harmonic distortion: The total harmonic distortion THD for both current and voltage

 Frequency

(1) The current period for a group is initialized by the last reset of one the maximum values in the group 

(see below).

(2) Micrologic A and E trip units also determine the maximum value (MAXMAX) of the maximum (MAX) 

values and the minimum (MINMIN) value of the minimum values (MIN) of the phase currents.

I1- Iavg      I2 - Iavg       I3 - Iavg
< 0               > 0            < 0

I1    I2     I3    Iavg

U12 - Vavg U23 - Vavg U31- Vavg
       > 0           < 0           < 0

U12 U23  U31 Vavg
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Resetting Maximum/Minimum Values

The maximum and minimum values in a group can be reset for the group via the communication option 

or on the front display module FDM121.

The maximum and minimum values in a group can be reset on the keypad via the menu (see Peak 
Demand Values Reset, page 22) for the following groups:

 Currents

 Voltages

 Powers

Only the maximum values are displayed, but both the maximum and minimum values are reset.
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Calculating Demand values (Micrologic E)

Presentation

The Micrologic E trip unit calculates: 

 The Demand values phase and neutral currents,

 The demand values of the total (active, reactive, and apparent) powers

For each demand value, the maximum demand value (peak) is stored in the memory.

The demand values are updated according to the type of window.

Definition

The demand value of a quantity can be called the:

 Average/mean value

 Demand

 Demand value (over an interval)

Example:

Demand in current or demand value of the current, Demand in power or demand value of the power.

The demand value should not be confused with the mean (which is an instantaneous value). 

Example:

Mean current (or average current) Iavg = (I1 + I2 + I3)/3.

Calculation Principle

The demand value of a quantity over a defined interval (metering window) is calculated according to 2 

different models:

 Arithmetic demand value for the powers 

 Quadratic demand value (thermal image) for the currents

Metering Window

The specified time interval T is chosen according to 3 types of metering window:

 Fixed window

 Sliding window

 Synchronized window

Fixed Metering Window

The duration of the fixed metering window can be specified from 5 to 60 minutes in steps of 1 minute.

By default, the duration of the fixed metering window is set at 15 minutes.

At the end of each fixed metering window:

 The demand value over the metering window is calculated and updated.

 Calculation of a new demand value is initialized on a new metering window.

Sliding Metering Window

The duration of the sliding metering window can be specified from 5 to 60 minutes in steps of 1 minute.

By default, the duration of the sliding metering window is set at 15 minutes.

At the end of each sliding metering window and then once a minute: 

 The demand value over the metering window is calculated and updated.

 Calculation of a new demand value is initialized on a new metering window: 

 By eliminating the contribution of the first minute of the previous metering window

 By adding the contribution of the current minute

5...60 mn5...60 mn

60 s

5...60 mn5...60 mn

60 s
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Synchronized Metering Window

Synchronization is performed via the communication network.

When the synchronization pulse is received: 

 The calculation of the demand value over the synchronized metering window is updated.

 Calculation of a new demand value is initialized. 

NOTE: The interval between 2 synchronization pulses must be less than 60 minutes. 

Quadratic Demand Value (Thermal Image)

The quadratic demand value model represents the conductor heat rise (thermal image).

The heat rise created by the current I(t) over the time interval T is identical to that created by a constant 

current Ith over the same interval. This current Ith represents the thermal effect of the current I(t) over the 

interval T. If the period T is infinite, the current I(th) represents the thermal image of the current. 

Calculation of the demand value according to the thermal model must be always be performed on a 

sliding metering window.

NOTE: The thermal demand value is similar to an rms value.

NOTE: Old measuring apparatus naturally display a type of thermal response for calculating demand 

values.

Arithmetic Demand Value

The arithmetic demand value model represents the consumption of electricity and the associated cost.

Calculation of the demand value according to the arithmetic model can be performed on any type of 

metering window.

Demand value peaks

The Micrologic E trip unit indicates the maximum value (peak) reached over a defined period for:

 The Demand values of phase and neutral currents

 The Demand values of the total powers (active, apparent, and reactive)

The demand values are organized into 2 groups (see Real-Time Measurements, page 75):

 Current demand values

 Power demand values

Resetting demand peaks

The peaks in a group can be reset for the group via the communication option or on the front display 

module FDM121.
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Power Metering (Micrologic E)

Presentation

The Micrologic E trip unit calculates the electrical quantities required for power management:

 The instantaneous values of the:

 Active powers (total Ptot and per phase) in kW

 Reactive powers (total Qtot and per phase) in kvar

 Apparent powers (total Stot and per phase) in kVA

 Fundamental reactive powers (total Qfundtot and per phase) in kvar

 Distortion powers (total Dtot and per phase) in kvar

 The maximum and minimum values for each of these powers

 The Demand values and the peaks for the total Ptot, Qtot and Stot powers

 The cos ϕ and power factor (PF) indicators

 The operating quadrant and type of load (leading or lagging)

All these electrical quantities are calculated in real time and their value is updated once a second. 

Principle of Power Metering

The Micrologic E trip unit calculates the powers from the rms values of the currents and voltages.

The calculation principle is based on:

 Definition of the powers

 Algorithms depending on the type of trip unit (4-pole or 3-pole)

 Definition of the power sign (circuit breaker powered from the top or underside)

Calculation Algorithm

The calculation algorithm, based on the definition of the powers, is explained in Power Calculation 
Algorithm, page 83.

Calculations are performed taking account of harmonics up to the 15th.
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3-Pole Circuit Breaker, 4-Pole Circuit Breaker 

The calculation algorithm depends on the presence or absence of voltage metering on the neutral 

conductor.

The table below lists the metering options: 

3-Pole Circuit Breaker, Distributed Neutral

The ENVT option must be declared using the RSU software (see Metering Setup, page 123) and actually 

used.

NOTE: Declaration of the ENCT option alone does not result in correct calculation of the powers. It is 

absolutely essential to connect the wire from the ENVT option to the neutral conductor.

4-Pole or 3-Pole with ENVT: 3 Wattmeter Method 3-Pole without ENVT: 2 Wattmeter Method

When there is voltage metering on the neutral (4-pole or 3-

pole circuit breaker with ENVT option), the Micrologic E trip 

unit measures the power by taking account of 3 single-

phase loads downstream.

When there is no voltage metering on the neutral (3-

pole circuit breaker), the Micrologic E trip unit 

measures the power: 

 Using the current from two phases (I1 and I3) and 

composite voltages from each of these two phases 

in relation to the third (V12 and V32)

 supposing (by definition) that the current in the 

neutral conductor is zero: 

The calculated power Ptot equals: The calculated power Ptot equals PW1 + PW2: 

Method 3-Pole Circuit 

Breaker, Non-

Distributed Neutral

3-Pole Circuit 

Breaker, 

Distributed Neutral

3-Pole Circuit Breaker, 

distributed neutral 

(ENVT option)

4-Pole Circuit 

Breaker

2 wattmeters X X (1) — —

3 wattmeters — — X X

(1) The measurement is incorrect once there is current circulating in the neutral.

I1 V1N I2 V2N I3 V3N I1 U12 I2 I3 U32

W1 W2
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Power Sign and Operating Quadrant

By definition, the active powers are: 

 Signed + when they are consumed by the user, i.e. when the device is acting as a receiver

 Signed - when they are supplied by the user, i.e. when the device is acting as a generator

By definition, the reactive powers are:

 Signed with the same sign as the active energies and powers when the current lags behind the 

voltage, i.e. when the device is inductive (lagging)

 Signed with the opposite sign to the active energies and powers when the current is ahead of the 

voltage, i.e. when the device is capacitive (leading)

These definitions therefore determine 4 operating quadrants (Q1, Q2, Q3 and Q4):

NOTE: The power values are:

 Signed on the communication (for example, when reading the front display module FDM121)

 Not signed when reading the Micrologic LCD display

Power Supply From the Top or Underside of the Device

Compact NSX circuit breakers can be powered from either the top (usual scenario, considered to be the 

default position) or from the underside: the sign for the power running through the circuit breaker depends 

on the type of connection.

NOTE: By default, the Micrologic E trip unit signs as positive the powers running through the circuit 

breaker supplied from the top with loads connected from the underside.

If the circuit breaker is powered from the underside, the powers must be signed as negative.

The Power sign parameter can be modified using the RSU software (see Metering Setup, page 123).

Lag
(Delay)

Lead
(Ahead)

Q2

Q3

P > 0 Q > 0P < 0

P > 0

Q > 0

0<Q0<QP < 0

Lead
(Ahead)

Lag
(Delay)

Q1

Q4

P

Q

82 LV434104 09/2009

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1568 of 3354



The Metering Function

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Power Calculation Algorithm

Presentation

The algorithms are given for both calculation methods (2 wattmeters and 3 wattmeters). The power 

definitions and calculation are given for a network with harmonics.

All the calculated quantities are delivered by the Micrologic E trip unit (on-screen and/or via the 

communication network). With the 2-wattmeter calculation method, it is not possible to deliver power 

metering for each phase.

Input Data

The input data are the voltages and currents for each phase (for more information on calculating 

harmonics, see Harmonic Currents, page 87): 

Using this data, the Micrologic E trip unit calculates the various power ratings according to the sequence 

described below.

Active Powers

Pw1 and Pw2 are the fictional active powers calculated by the 2-wattmeter method.

Apparent Powers for Each Phase

Metering on a 3-Pole or 4-Pole Circuit Breaker With 

ENVT Option 

Metering on a 3-Pole Circuit Breaker Without ENVT 

Option 

The active power for each phase and total active power 

is calculated.

Only the total active power can be calculated.

—

Metering on a 3-Pole or 4-Pole Circuit Breaker With 

ENVT Option 

Metering on a 3-Pole Circuit Breaker Without ENVT 

Option 

The apparent power is calculated for each phase. —

—

LV434104 09/2009 83

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1569 of 3354



The Metering Function

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Reactive Powers With Harmonics for Each Phase

Reactive power with harmonics is not physically significant. 

Reactive Powers

The reactive power of the fundamental corresponds to the physical reactive power.

Qfundw1 and Qfundw2 are the fictional reactive powers calculated by the 2-wattmeter method.

Distortion Power

Distortion power is the quadratic difference between the reactive power with harmonics and the reactive 

power (fundamental).

Dw1 and Dw2 are the fictional powers calculated by the 2-wattmeter method.

Total Reactive Power (With Harmonics)

The total reactive power (with harmonics) is not physically significant.

Total Apparent Power

Metering on a 3-Pole or 4-Pole Circuit Breaker With 

ENVT Option 

Metering on a 3-Pole Circuit Breaker Without ENVT 

Option 

The reactive power with harmonics is calculated for each 

phase.

—

—

Metering on a 3-Pole or 4-Pole Circuit Breaker With 

ENVT Option 

Metering on a 3-Pole Circuit Breaker Without ENVT 

Option 

The reactive power for each phase and total reactive 

power is calculated.

Only the total reactive power can be calculated.

—

Metering on a 3-Pole or 4-Pole Circuit Breaker With 

ENVT Option 

Metering on a 3-Pole Circuit Breaker Without ENVT 

Option 

The distortion power for each phase and the total 

distortion power is calculated.

Only the total distortion power can be calculated.

—

Metering on a 3-Pole or 4-Pole Circuit Breaker With 

ENVT Option 

Metering on a 3-Pole Circuit Breaker Without ENVT 

Option 

The total reactive power is calculated. The total reactive power is calculated.

Metering on a 3-Pole or 4-Pole Circuit Breaker With 

ENVT Option 

Metering on a 3-Pole Circuit Breaker Without ENVT 

Option 

The total apparent power is calculated. The total apparent power is calculated.
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Energy Metering (Micrologic E)

Presentation

The Micrologic E trip unit calculates the different types of energy by means of energy meters and provides 

the values of: 

 The active energy Ep, the active energy supplied EpOut and the active energy consumed EpIn

 The reactive energy Eq, the reactive energy supplied EqOut and the reactive energy consumed EqIn

 The apparent energy Es

The energy values are indicated as an hourly consumption. These values are updated once a second. 

The energy values are stored in non-volatile memory once an hour.

NOTE: When there is a weak current through the circuit-breaker (15 to 50 A depending on the rating), it 

is necessary to power the Micrologic E with an external 24 VDC power supply to calculate the energies. 

See Micrologic Trip Unit Power Supply, page 17.

Principle of Energy Calculation

By definition 

 Energy is the integration of the instantaneous power over a period T: 

 

 The value of the instantaneous active power P and the reactive power Q can be positive (power 

consumed) or negative (power supplied) according to the operating quadrant (see Power Sign and 
Operating Quadrant, page 82).

 The value of the apparent power S is always counted positively.

Partial Energy Meters 

For each type of energy, active or reactive, a partial energy consumed meter and a partial energy 

supplied meter calculate the accumulated energy by incrementing once a second: 

 The contribution of the instantaneous power consumed for the energy consumed meter 

 The contribution as an absolute value of the power supplied for the energy supplied meter (power 

supplied is always counted negatively) 

The calculation is initialized by the last Reset action (see Resetting Energy Meters, page 86).

Energy Meters

From the partial energy meters and for each type of energy, active or reactive, an energy meter provides 

either of the following measurements once a second:

 The absolute energy, by adding the consumed and supplied energies together: the energy 

accumulation mode is absolute 

 The signed energy, by differentiating between consumed and supplied energies: the energy 

accumulation mode is signed 

The apparent energy Es is always counted positively.

Selecting Energy Calculation

The calculation selection is determined by the information sought: 

 The absolute value of the energy that has crossed the poles of a circuit breaker or the cables of an 

item of electrical equipment is a relevant parameter for maintenance of an installation.

 The signed values of the energy supplied and the energy consumed are needed to calculate the 

economic cost of an item of equipment.

By default, absolute energy accumulation mode is configured.

The parameter setting can be modified using the RSU software (see Metering Setup, page 123).
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Resetting Energy Meters

The energy meters are arranged in the energy generating set (see Real-Time Measurements, page 75).

The energy meters can be reset via the communication option or on the front display module FDM121.

There are 2 additional active energy accumulation meters (EpIn and EpOut) that cannot be reset.
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Harmonic Currents

Origin and Effects of Harmonics

The number of nonlinear loads present on electrical networks is always increasing, which results in a 

higher level of harmonic currents circulating in the electrical networks.

These harmonic currents: 

 Distort the current and voltage waves 

 Degrade the quality of the distributed energy 

These distortions, if they are significant, may result in:

 Malfunctions or degraded operation in the powered devices

 Unwanted heat rises in the devices and conductors 

 Excessive power consumption

These various problems naturally result in additional installation and operating costs. It is therefore 

necessary to control the energy quality carefully.

Definition of a Harmonic

A periodic signal is a superimposition of:

 The original sinusoidal signal at the fundamental frequency (for example, 50 Hz or 60 Hz)

 Sinusoidal signals whose frequencies are multiples of the fundamental frequency called harmonics
 Any DC component

This periodic signal is broken down into a sum of terms: 

where:

 y0: Value of the DC component 

 yn: Rms value of the nth harmonic

 ω: Pulsing of the fundamental frequency

 ϕn: Phase displacement of harmonic component n

NOTE: The DC component is usually very low (even upstream of rectifier bridges) and can be deemed 

to be zero.

NOTE: The first harmonic is called the fundamental (original signal).

Example of a current wave distorted by harmonic currents:

1 Irms: Rms value of the total current

2 I1: Fundamental current

3 I3: Third order harmonic current

4 I5: Fifth order harmonic current

H1 (50 Hz)

H3 (150 Hz)

H5 (250 Hz)

I

Irms

I

t

t

t

t

1

2

3

4
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RMS Currents and Voltages

Micrologic E trip units display the rms values of currents and voltages (see Real-Time Measurements, 
page 75).

 The total rms current Irms is the square root of the sum of the square of the rms currents of each 

harmonic:

 

 The total rms voltage Vrms is the square root of the sum of the square of the rms voltages of each 

harmonic: 

 

Acceptable Harmonic Levels

The acceptable harmonic levels are stipulated by various standards and statutory regulations:

 Electromagnetic compatibility standard adapted to low voltage public networks: IEC 61000-2-2

 Electromagnetic compatibility standards: 

 For loads below 16 A: IEC 61000-3-2

 For loads higher than 16 A: IEC 61000-3-4

 Recommendations from energy distribution companies applicable to the installations

The results of international studies have revealed a consensus on the typical harmonic values that should 

ideally not be exceeded.

The table below lists the typical harmonic values for voltage as a % of the fundamental: 

NOTE: Harmonics of a high order (n > 15) have very low rms values and can therefore be ignored.

Odd Harmonics That Are Not 

Multiples of 3

Odd Harmonics That Are 

Multiples of 3

Even Harmonics

Order (n) Value as a % V1 Order (n) Value as a % V1 Order (n) Value as a % V1

5 6% 3 5% 2 2%

7 5% 9 1.5% 4 1%

11 3.5% 15 0.3% 6 0.5%

13 3% > 15 0.2% 8 0.5%

17 2% — — 10 0.5%

> 19 1.5% — — > 10 0.2%
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Metering Energy Quality Indicators (Micrologic E)

Presentation

The Micrologic E trip unit provides, via the communication network, the measurements and quality 

indicators required for energy management: 

 Reactive power measurement (1)

 Power factor PF (1)

 cos ϕ (1)

 Total harmonic distortion THD

 Distortion power measurement

(1) For more information, see Power Metering (Micrologic E), page 80 and Energy Metering (Micrologic E), 
page 85.

The energy quality indicators take account of:

 Reactive energy management (cos ϕ metering) to optimize the size of the equipment and/or avoid 

peak tariffs 

 Management of harmonics to avoid degradation and malfunctions during operation

These measurements and indicators can be used to implement corrective actions in order to conserve 

an optimum level of energy quality. 

Current THD

The current THD is defined by standard IEC 61000-2-2. It is expressed as a % of the rms value of 

harmonic currents greater than 1 in relation to the rms value of the fundamental current (order 1). The 

Micrologic E trip unit calculates the total harmonic current distortion THD up to the 15th harmonic:  

The current THD can be higher than 100%.

The total harmonic distortion THD(I) can be used to assess the deformation of the current wave by means 

of a single number. The limit values below should be taken into consideration: 

Deformation of the current wave created by a polluting device can lead to deformation of the voltage wave 

depending on the level of pollution and the source impedance. This deformation of the voltage wave is 

seen by all receivers powered by the supply. Sensitive receivers can therefore be disturbed. Hence a 

polluting receiver - with a high THD(I) - may not be affected by its pollution but it may cause malfunctions 

on other sensitive receivers.

NOTE: THD(I) metering is an effective way of determining the potential polluters on electrical networks. 

THD(I) Value Comments

THD(I) < 10% Low harmonic currents: No need to worry about malfunctions.

10% < THD(I) < 50% Significant harmonic currents: Risk of heat rise, oversizing of supplies.

50% < THD(I) High harmonic currents: The risks of malfunction, degradation, dangerous heat rise are 

almost certain if the installation has not been specifically calculated and sized with this 

restriction in mind.
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Voltage THD

The voltage THD is defined by standard IEC > 61000-2-2. It is expressed as a % of the rms value of 

harmonic voltages greater than 1 in relation to the rms value of the fundamental voltage (first order). The 

Micrologic E trip unit calculates the voltage THD up to the 15th harmonic:  

This factor can in theory be higher than 100% but is in practice rarely higher than 15%.

The total harmonic distortion THD(V) can be used to assess the deformation of the voltage wave by 

means of a single number. The limit values below are usually taken into account by energy distribution 

companies: 

Deformation of the voltage wave is seen by all receivers powered by the supply. 

NOTE: The THD(V) indication can be used to assess the risks of disturbance of sensitive receivers 

supplied with power.

Distortion Power D

When harmonic pollution is present, calculation of the total apparent power involves 3 terms: 

The distortion power D qualifies the energy loss due to the presence of harmonic pollution.

THD(V) Value Comments

THD(V) < 5% Insignificant deformation of the voltage wave: No need to worry about malfunctions.

5% < THD(V) < 8% Significant deformation of the voltage wave: Risk of heat rise and malfunctions.

8% < THD(V) Significant deformation of the voltage wave: The risks of malfunction are almost certain 

if the installation has not been specifically calculated and sized with this restriction in 

mind.
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Power factor PF and cos ϕ measurement (Micrologic E)

Power Factor PF 

The Micrologic E trip unit calculates the power factor PF from the total active power Ptot and the total 

apparent power Stot:

This indicator qualifies:

 The oversizing to be applied to an installation’s power supply when harmonic currents are present

 The presence of harmonic currents by comparison with the value of the cos ϕ (see below).

Cos ϕ
The Micrologic E trip unit calculates the cos ϕ from the total active power Pfundtot and the total apparent 

power Sfundtot of the fundamental (first order):

This indicator qualifies use of the energy supplied.

Power factor PF and cos ϕ when harmonic currents are present

If the supply voltage is not too distorted, the power factor PF is expressed as a function of the cos ϕ and 

the THD(I) by:  

The graph below specifies the value of PF/cos ϕ as a function of the THD(I):

By comparing the 2 values, it is possible to estimate the level of harmonic pollution on the supply.

FP/cos

THD(I) %
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Sign for the power factor PF and cos ϕ
2 sign conventions can be applied for these indicators:

 IEC convention: The sign for these indicators complies strictly with the signed calculations of the 

powers (i.e. Ptot, Stot and Pfundtot, Sfundtot)

 IEEE convention: The indicators are calculated in accordance with the IEC convention but multiplied 

by the inverse of the sign for the reactive power (Q) 

The figures below define the sign for the power factor PF and the cos ϕ in all 4 quadrants (Q1, Q2, Q3 

and Q4) for both conventions:

NOTE: For a device, a part of an installation which is only a receiver (or generator), the advantage of the 

IEEE convention is that it adds the type of reactive component to the PF and cos ϕ indicators: 

 Lead: positive sign for the PF and cos ϕ indicators

 Lag: negative sign for the PF and cos ϕ indicators

IEC Convention

Operation in all 4 quadrants  (Q1, Q2, Q3, Q4) Values of cos ϕ in receiver mode (Q1, Q4)

IEEE Convention

Operation in all 4 quadrants  (Q1, Q2, Q3, Q4) Values of cos ϕ in receiver mode (Q1, Q4)

P > 0 Q > 0 FP > 0P < 0

P > 0

Q > 0

0<Q0<QP < 0 FP > 0

FP < 0

FP < 0

Inductif

Capacitif

Capacitif

Inductif

Q

P

1Q2Q

4Q3Q

0 +

-1
+1

0 +
Q4

Q1
cos > 0

cos > 0

P > 0 Q > 0

FP > 0

P < 0

P > 0

Q > 0

0<Q0<QP < 0

FP > 0 FP < 0

FP < 0

Q2

Inductif

Capacitif

Capacitif

Inductif

Q

P

Q1

4Q3Q

0 -

-1
+1

0 +
Q4

Q1
cos < 0

cos > 0
92 LV434104 09/2009

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1578 of 3354



The Metering Function

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Management of the power factor PF and cos ϕ: Minimum and Maximum Values

Management of the PF and cos ϕ indicators consists of: 

 Defining critical situations

 Implementing monitoring of the indicators in accordance with the definition of critical situations

Situations are said to be critical when the values of the indicators are around 0. The minimum and 

maximum values of the indicators are defined for these situations.

The figure below illustrates the variations of the cos ϕ indicator (with the definition of the cos ϕ MIN/MAX) 

and its value according to IEEE convention for a receiver application: 

1 Arrows indicating the cos ϕ variation range for the load in operation 

2 Critical zone + 0 for highly capacitive devices (shaded green)

3 Critical zone - 0 for highly inductive devices (shaded red)

4 Minimum position of the load cos ϕ (lagging): red arrow

5 Variation range of the value of the load cos ϕ (lagging): red 

6 Maximum position of the load cos ϕ (leading): green arrow

7 Variation range of the value of the load cos ϕ (leading): green 

PF MAX (or cos ϕ MAX) is obtained for the smallest positive value of the PF (or cos ϕ) indicator.

PF MIN (or cos ϕ MIN) is obtained for the smallest positive value of the PF (or cos ϕ) indicator.

NOTE: The minimum and maximum values of the PF and cos ϕ indicators are not physically significant: 

they are markers which determine the ideal operating zone for the load.

Monitoring the cos ϕ and power factor PF indicators 

According to the IEEE convention, critical situations in receiver mode on a capacitive or inductive load 

are detected and discriminated (2 values).

The table below indicates the direction in which the indicators vary and their value in receiver mode.

The quality indicator MAX and MIN indicate both critical situations.

According to the IEC convention, critical situations in receiver mode on a capacitive or inductive load are 

detected but not discriminated (one value).

The table below indicates the direction in which the indicators vary and their value in receiver mode.

The quality indicator MAX indicates both critical situations.

-1

+1

cos

MIN cos

MAX cos

- 0

+ 0

-1

+1

cos

+ 0

1

2

3
1

4

5

6
7

- 0

Q4

Q1

Q4

Q1

IEEE Convention

Operating quadrant Q1 Q4

Direction in which the cos ϕ (or PFs) vary over the operating range     

Value of the cos ϕ (or PFs) over the operating range -0...-0,3...-0,8...-1 +1...+0,8...+0,4...+0

IEC Convention

Operating quadrant Q1 Q4

Direction in which the cos ϕ (or PFs) vary over the operating range

    

Value of the cos ϕ (or PFs) over the operating range +0...+0,3...+0,8...+1 +1...+0,8...+0,4...+0

MIN MAX MIN MAX

MAX MIN MIN MAX
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Selecting the sign convention for the cos ϕ and power factor PF

The sign convention for the cos ϕ and and PF indicators is configured in the RSU software (see Metering 
Setup, page 123).

The IEEE convention is applied by default.

NOTE: The sign convention selection also determines the alarm selection: monitoring of an alarm 

indicator supposed to be IEC (or IEEE) convention will be incorrect if the IEEE (or IEC) convention has 

been configured.
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3.2 Measurement Accuracy Tables

Aim

This section presents the measurement accuracy tables for Micrologic A (Ammeter) and Micrologic E 

(Energy) trip units.

What's in this Section?

This section contains the following topics:

Topic Page

Measurement Accuracy 96

Micrologic A - Real-Time Measurements 97

Micrologic E - Real-Time Measurements 98

Micrologic E - Demand Value Measurements 103

Micrologic E - Energy Metering 104
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Measurement Accuracy

Presentation

Micrologic trip units provide measurements:

 Via the communication network

 On the front display module FDM121 in the Services/Metering menu.

Some measurements can be accessed on the Micrologic trip unit display (see List of Metering Screens, 
page 28).

The tables in this chapter indicate the measurements available and specify the following information for 

each measurement:

 Unit

 Measurement range

 Accuracy

 Accuracy range

Measurement Accuracy

The trip units comply with the requirements of standard IEC 61557-12 in accordance with: 

 Class 1, for current metering

 Class 2, for energy metering

The accuracy of each measurement is defined: 

 For a Micrologic trip unit powered in normal conditions 

 At a temperature of 23°C +/- 2°C. 

For a measurement taken at a different temperature, in the temperature range -25°C to +70°C, the 

derating coefficient for temperature accuracy is 0.05% per degree C.

The accuracy range is the part of the measurement range for which the defined accuracy is obtained: the 

definition of this range can be linked to the circuit breaker load characteristics.
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Micrologic A - Real-Time Measurements

Current Metering

Measurement Unit Measurement 

Range

Accuracy Accuracy 

Range

 Phase I1, I2, I3 and neutral IN current measurements (1)

 Maximum current values of phases I1 MAX, I2 MAX, 

I3 MAX and the neutral IN MAX (1)

 Maximum value (MAXMAX) of the MAX of the phase 

currents

 Minimum current values of phases I1 MIN, I2 MIN, I3 MIN 

and neutral IN MIN (1)

 Minimum value (MINMIN) of the MIN of the phase currents

 Average current Iavg measurements

 Maximum average current value Iavg MAX

 Minimum average current value Iavg MIN

A 0...20 In +/- 1% 0.2...1.2 In

Micrologic 6

 Ground fault current measurement 

 Maximum/minimum value of the ground fault current 

% Ig 0...600% — —

(1) IN with 4-pole or 3-pole trip unit with ENCT option 
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Micrologic E - Real-Time Measurements

Current Metering

Current Unbalance Metering

The accuracy range is indicated for Micrologic trip unit operation in the current range: 0.2 In...1.2 In.

NOTE: 

 The unbalance values are signed (relative values).

 The unbalance maximum values (MAX) are not signed (absolute values).

Voltage Metering

Measurement Unit Measurement 

Range

Accuracy Accuracy 

Range

 Phase I1, I2, I3 and neutral IN current measurements (1)

 Maximum current values of phases l1 MAX, I2 MAX, I3 MAX 

and the neutral IN MAX (1)

 Maximum value (MAXMAX) of the MAX of the phase 

currents

 Minimum current values of phases l1MIN, I2 MIN, I3 MIN 

and neutral IN MIN (1)

 Minimum value (MINMIN) of the MIN of the phase currents

 Average current Iavg measurements

 Maximum average current value Iavg MAX

 Minimum average current value Iavg MIN

A 0...20 In +/- 1 % 0.2...1.2 In

Micrologic 6

 Ground fault current measurement 

 Maximum/minimum value of the ground fault current 

% Ig 0...600% — —

(1) IN with 4-pole or 3-pole trip unit with ENCT option 

Measurement Unit Measurement 

Range

Accuracy Accuracy 

Range

 Current phase unbalance measurements I1unbal, I2unbal, 

I3unbal 

 Maximum values of current phase unbalances l1unbal 

MAX, I2 unbal MAX, I3 unbal MAX 

 Maximum value (MAXMAX) of the MAX of the phase 

unbalances  

% Iavg -100...100 % +/- 2 % -100...100 %

Measurement Unit Measurement 

Range

Accuracy Accuracy 

Range

 Phase-to-phase V12, V23, V31 and phase-to-neutral V1N, 

V2N, V3N voltage measurements (1)

 Maximum values of phase-to-phase voltages V12 MAX L-L, 

V23 MAX L-L, V31 MAX L-L and phase-to-neutral voltages 

V1N MAX L-N, V2N MAX L-N, V3N MAX L-N (1)

 Maximum value of the MAX phase-to-phase voltages 

(V12,V23,V31) 

 Minimum values of phase-to-phase voltages V12 MIN L-L, 

V23 MIN L-L, V31MIN L-L and phase-to-neutral voltages 

V1N MIN L-N, V2N MIN L-N, V3N MIN L-N (1)

 Minimum value of the MIN phase-to-phase voltages 

(V12,V23,V31) 

 Average voltage measurements Vavg L-L and Vavg L-N

 Maximum value of average voltages Vavg MAX L-L and 

Vavg MAX L-N

 Minimum value of average voltages Vavg MIN L-L and Vavg 

MIN L-N

V 0...850 V +/- 0.5 % 70...850 V

(1) V1N, V2N, V3N with 4-pole or 3-pole trip unit with ENVT option
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Voltage Unbalance Metering 

The accuracy range is indicated for Micrologic trip unit operation in the voltage range: 70...850 V

NOTE: 

 The unbalance values are signed (relative values).

 The unbalance maximum values (MAX) are not signed (absolute values).

Measurement Unit Measurement 

Range

Accuracy Accuracy 

Range

 Phase-to-phase voltage V12unb L-L, V23unb L-L, 

V31unb L-L and phase-to-neutral voltage V1Nunb L-N, 

V2Nunb L-N, V3Nunb L-N unbalance measurements 

(1) 

 Maximum values of phase-to-phase voltage 

unbalances V12unbMAX  L-L, V23unbMAX  L-L, 

V31unbMAX  L-L and phase-to-neutral voltage 

unbalances V1NunbMAX  L-L, V2NunbMAX  L-L, 

V3NunbMAX  L-L (1)

 Maximum values (MAXMAX) of the MAX of the phase-

to-phase and phase-to-neutral voltage unbalances (1)

% Vavg L-L

% Vavg L-N

-100...100 % +/- 1 % -100...100 %

(1) V1N, V2N, V3N with 4-pole or 3-pole trip unit with ENVT option
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Power Metering

The accuracy range is indicated for a Micrologic trip unit operation:

 In the current range: 0.1...1.2 In

 In the voltage range: 70...850 V

 In the cos ϕ range: -1...-0.5 and 0.5...1

Measurement Unit Measurement 

Range

Accuracy Accuracy 

Range

Only with 4-pole or 3-pole trip unit with ENVT option

 Active power measurements for each phase P1, P2, P3 

 Maximum values of active powers for each phase P1 

MAX, P2 MAX, P3 MAX

 Minimum values of active powers for each phase P1 MIN, 

P2 MIN, P3 MIN

kW -1000... 1000 

kW

+/- 2 % -1000...-1 kW 

1...1000 kW

 Total active power measurement Ptot

 Maximum value of total active power Ptot MAX

 Minimum value of total active power Ptot MIN

kW -3000...  3000 

kW

+/- 2 % -3000...-3 kW 

3...3000 kW

Only with 4-pole or 3-pole trip unit with ENVT option

 Reactive power measurements for each phase Q1, Q2, 

Q3

 Maximum values of reactive powers for each phase Q1 

MAX, Q2 MAX, Q3 MAX

 Minimum values of reactive powers for each phase Q1 

MIN, Q2 MIN, Q3 MIN

kvar -1000...  1000 

kvar

+/- 2 % -1000...-1 kvar  

1...1000 kvar

 Total reactive power measurement Qtot

 Maximum value of total reactive power Qtot MAX

 Minimum value of total reactive power Qtot MIN

kvar -3000...  3000 

kvar

+/- 2 % -3000...-3 kvar  

3...3000 kvar

Only with 4-pole or 3-pole trip unit with ENVT option

 Apparent power measurements for each phase S1, S2, 

S3 

 Maximum values of apparent powers for each phase S1 

MAX, S2 MAX, S3 MAX

 Minimum values of apparent powers for each phase S1 

MIN, S2 MIN, S3 MIN

kVA -1000...  1000 

kVA

+/- 2 % -1000...-1 kVA 

1...1000 kVA

 Total apparent power measurement Stot

 Maximum value of total apparent power Stot MAX

 Minimum value of total apparent power Stot MIN

kVA -3000...  3000 

kVA

+/- 2 % -3000...-3 kVA 

3...3000 kVA

Only with 4-pole or 3-pole trip unit with ENVT option

 Fundamental reactive power measurements for each 

phase Qfund1, Qfund2, Qfund3 (1)

 Maximum values of fundamental reactive powers for each 

phase Qfund1 MAX, Qfund2 MAX, Qfund3 MAX

 Minimum values of fundamental reactive powers for each 

phase Qfund1 MIN, Qfund2 MIN, Qfund3 MIN

kvar -1000...  1000 

kvar

+/- 2 % -1000...-1 kvar  

1...1000 kvar

 Total fundamental reactive power measurement Qfundtot

 Maximum value of total fundamental reactive power 

Qfundtot MAX

 Minimum value of total fundamental reactive power 

Qfundtot MIN

kvar -3000...  3000 

kvar

+/- 2 % -3000...-3 kvar  

3...3000 kvar

Only with 4-pole or 3-pole trip unit with ENVT option

 Distorting power measurements for each phase D1, D2, 

D3 (1)

 Maximum values of distorting powers for each phase D1 

MAX, D2 MAX, D3 MAX

 Minimum values of distorting powers for each phase D1 

MIN, D2 MIN, D3 MIN

kvar -1000...  1000 

kvar

+/- 2 % -1000...-1 kvar  

1...1000 kvar

 Total distorting power measurement Dtot

 Maximum value of total distorting power Dtot MAX

 Minimum value of total distorting power Dtot MIN

kvar -3000...  3000 

kvar

+/- 2 % -3000...-3 kvar  

3...3000 kvar
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Operating Indicators

Energy Quality Indicators

The accuracy range is indicated for a Micrologic trip unit operation:

 In the current range: 0.1...1.2 In

 In the voltage range: 70...850 V

Measurement Unit Measurement 

Range

Accuracy Accuracy 

Range

Operating quadrant measurement N/A 1, 2, 3, 4 N/A N/A

Direction of phase rotation measurement N/A 0, 1 N/A N/A

Type of load measurement (leading/lagging) N/A 0, 1 N/A N/A

Measurement Unit Measurement 

Range

Accuracy Accuracy 

Range

 Measurement of:

 power factors PF1, PF2, PF3 and cos ϕ 1, cos ϕ 

2, cos ϕ 3 for each phase

Only with 4-pole or 3-pole trip unit with ENVT 

option

 total power factor PF and cos ϕ 

 Maximum values 

 power factors PF1 MAX, PF2 MAX, PF3 MAX 

and cos ϕ 1 MAX, cos ϕ 2 MAX, cos ϕ 3 MAX for 

each phase

Only with 4-pole or 3-pole trip unit with ENVT 

option

 of the power factor PF MAX and cos ϕ MAX  

 Minimum values:

 power factors PF1 MIN, PF2 MIN, PF3 MIN and 

cos ϕ 1 MIN, cos ϕ 2 MIN, cos ϕ 3 MIN for each 

phase

Only with 4-pole or 3-pole trip unit with ENVT 

option

 total power factor PF MIN and cos ϕ MIN 

— -1,00...1,00 +/- 2 % -1,00...-0,50 

0,50...1,00

 Measurement of the total harmonic current distortion 

THD for each phase THD(I1), THD(I2), THD(I3)

 Maximum values of the total harmonic current 

distortion THD for each phase THD(I1) MAX, 

THD(I2) MAX, THD(I3) MAX

 Minimum values of the total harmonic current 

distortion THD for each phase THD(I1) MIN, 

THD(I2) MIN, THD(I3) MIN

% Ifund 0....>1000 % +/- 10 % 10...500 %

I>20 % In

 Measurement of the total harmonic phase-to-phase 

voltage THD(V12) L-L, THD(V23) L-L, THD(V31) L-

L and phase-to-neutral voltage THD(V1N) L-N, 

THD(V2N) L-N, THD(V3N) L-N distortion (1)

 Maximum values of the total harmonic phase-to-

phase voltage THD(V12) MAX  L-L, THD(V23) MAX  

L-L, THD(V31) MAX  L-L and phase-to-neutral 

voltage THD(V1N) MAX  L-N, THD(V2N) MAX  L-N, 

THD(V3N) MAX  L-N distortion (1)

 Minimum values of the total harmonic phase-to-

phase voltage THD(V12) MIN  L-L, THD(V23) MIN 

L-L, THD(V31) MIN  L-L and phase-to-neutral 

voltage THD(V1N) MIN  L-N, THD(V2N) MIN  L-N, 

THD(V3N) MIN  L-N distortion (1)

% Vfund L-L

% Vfund L-N

0...>1000 % +/- 5 % 2...500 %

V>100 Volt

 Frequency measurement 

 Maximum frequency 

 Minimum frequency 

Hz 15..0.440 Hz +/- 0,2 % 45...65 Hz

(1) THD(V1N), THD(V2N), THD(V3N) with 4-pole or 3-pole trip unit with ENVT option
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Motor Thermal Image (Micrologic 6 E-M)

The accuracy range is indicated for Micrologic trip unit operation in the current range: 0.2 In...1.2 In.

Measurement Unit Measurement 

Range

Accuracy Accuracy 

Range

 Motor thermal image measurements

 Maximum value of the motor thermal image

 Minimum value of the motor thermal image

% Ir 0...100 % +/- 1 % 0...100 %
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Micrologic E - Demand Value Measurements

Current Demand and Peak Values

Power Demand and Peak Values

The accuracy range is indicated for Micrologic trip unit operation:

 In the current range: 0.1...1.2 In

 In the voltage range: 70...850 V

 In the cos ϕ range: -1...-0.5 and 0.5...1

Measurement Unit Measurement 

Range

Accuracy Accuracy 

Range

 Phase (I1, I2, I3) and neutral (IN) current demand values

 Phase (I1, I2, I3) and neutral (IN) peak current values

A 0...20 In +/- 1.5% 0.2...1.2 In

IN with 4-pole or 3-pole trip unit with ENCT option 

Measurement Unit Measurement 

Range

Accuracy Accuracy 

Range

 Demand value of the total active power (Ptot)

 Total active power peak value Ptot

kW 0...3000 kW +/- 2% 3...3000 kW

 Demand value of the total reactive power (Qtot)

 Total reactive power peak value (Qtot)

kvar 0...3000 kvar +/- 2% 3...3000 kvar 

 Demand value of the total apparent power (Stot)

 Total apparent power peak value (Stot)

kVA 0...3000 kVA +/- 2% 3...3000 kVA
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Micrologic E - Energy Metering

Energy Meters

The accuracy range is indicated for Micrologic trip unit operation:

 In the current range: 0.1...1.2 In

 In the voltage range: 70...850 V

 In the cos ϕ range: -1...-0.5 and 0.5...1

Measurement Unit Measurement 

Range

Accuracy Accuracy Range

Active energy measurements: Ep, EpIn 

supplied and EpOut consumed

kWh then 

MWh

1 kWh...> 

1000 TWh

+/- 2% 1 kWh...1000 TWh

Reactive energy measurements: Eq, EqIn 

supplied and EqOut consumed

kvarh then 

Mvarh

1 kvarh...> 

1000 Tvarh

+/- 2% 1 kvarh...1000 Tvarh

Apparent energy measurement Es kVAh then 

MVAh

1 kVAh...> 1000 

TVAh

+/- 2% 1 kVAh...1000 TVAh
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Alarms
Aim

This chapter describes the alarms for Micrologic 5, 6 and 6 E-M trip units.

What's in this Chapter?

This chapter contains the following topics:

Topic Page

Alarms Associated with Measurements 106

Alarms on a Trip, Failure and Maintenance Event 109

Detailed Tables of Alarms 110

Operation of SDx and SDTAM Module Outputs Assigned to Alarms 114
105

Page 1591 of 3354



Alarms

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Alarms Associated with Measurements

Presentation

Micrologic 5 and 6 trip units are used to monitor measurements by means of:

 1 or 2 pre-alarms (depending on the type of trip unit) assigned to: 

 Long time protection (PAL Ir) for the Micrologic 5 trip unit

 Long time protection (PAL Ir) and ground fault protection (PAL Ig) for the Micrologic 6 trip unit

By default, these alarms are active.

 10 alarms defined by the user as required 

The user can assign each of these alarms to a measurement.

By default, these alarms are not active. 

All the alarms associated with measurements can be accessed:

 Via the communication network

 On the front display module FDM121.

The alarms associated with measurements can be assigned to an SDx module output (see Setting the 
SDx Module Output Parameters, page 127). 

Alarm Setup

User-defined alarms can be selected and their parameters set using the RSU software under the Alarms 

tab (see Alarm Setup, page 125).

The alarm setup consists of:

 Selecting the alarm priority level

 Setting the alarm activation thresholds and time delays

The alarm description tables indicate for each of the alarms: 

 The parameter setting range (thresholds and time delays)

 The default setting values

See Detailed Tables of Alarms, page 110.

Alarm Priority Level

Each alarm is given a priority level:

 High priority

 Medium priority

 Low priority

 No priority

Alarm indication on the front display module FDM121 depends on the alarm priority level.

The priority level of each alarm can be set by the user, according to the urgency of the action to be taken.

By default, alarms are medium priority, except for alarms associated with operating indicators which are 

low priority (see Detailed Tables of Alarms, page 110).

Alarm Activation Conditions

The activation of an alarm associated with a measurement is determined directly by:

 Positive crossing of the associated measurement pick-up threshold (superiority condition)

 Negative crossing of the associated measurement pick-up threshold (inferiority condition)

 Equality with the associated measurement pick-up threshold (equality condition)

The type of monitoring is predetermined by the RSU software.
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Alarm on Superiority Condition 

Activation of the alarm on a superiority condition is determined using 2 thresholds and 2 time delays.

The figure below illustrates activation of an alarm on a superiority condition:

SA Pick-up threshold

TA Pick-up time delay

SD Drop-out threshold

TD Drop-out time delay

1 Alarm: pick-up zone (in green)

Alarm on Inferiority Condition

Activation of the alarm on an inferiority condition is determined according to the same principle.

The figure below illustrates activation of an alarm on an inferiority condition:

SA Pick-up threshold

TA Pick-up time delay

SD Drop-out threshold

TD Drop-out time delay

1 Alarm: pick-up zone (in green)
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Alarm on Equality Condition

The alarm is activated when the associated monitored quantity equals the pick-up threshold. The alarm 

is deactivated when the associated monitored quantity is different from the pick-up threshold.

Alarm activation is determined using the pick-up/drop-out thresholds.

The figure below illustrates activation of an alarm on an equality condition (monitoring of quadrant4):

SA Pick-up threshold

SD Drop-out thresholds

1 Quadrant 4 alarm: pick-up zone (in green)

Management of Time Delays (Superiority or Inferiority Conditions)

The alarm time delays are managed by 2 counters that are normally at 0.

For the pick-up threshold, the time delay counter is: 

 Incremented when the activation condition is fulfilled

 Decremented if the activation condition is no longer fulfilled (before the end of the pick-up time delay)

If the deactivation condition is reached, the pick-up time delay counter is reset and the drop-out time 

delay counter is incremented.

For the drop-out threshold, the same principle is used.

Example: 

Management of the time delay on an overvoltage alarm (code 79, see Detailed Tables of Alarms, 
page 110)

1 Evolution of the voltage

2 Pick-up time delay counter at 5 s

3 Drop-out time delay counter at 2 s

4 Overvoltage alarm: pick-up zone (in green)

The alarm pick-up time delay counter trips when the 500 V threshold is crossed by the voltage. It is 

incremented or decremented according to the value of the voltage in relation to the threshold. 

The alarm drop-out time delay counter trips when the voltage drops back below the 420 V threshold.

5 s

2 s
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Alarms on a Trip, Failure and Maintenance Event

Presentation

Alarms on a trip, failure and maintenance event are always active. They can be accessed:

 Via the communication network

 On the front display module FDM121

Certain alarms can be assigned to an SDx module output (see Setting the SDx Module Output 
Parameters, page 127). 

Alarm Setup 

The parameters of alarms on a trip and failure event are fixed and cannot be modified.

The parameters of the 2 maintenance alarms (OF operation counter threshold and Close command 

counter threshold) can be modified using the RSU software under the Breaker I/OI tab.

Alarm Priority Level

Each alarm is given a priority level:

 High priority

 Medium priority
LV434104 09/2009 109

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1595 of 3354



Alarms

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Detailed Tables of Alarms

Pre-Alarms

By default, these alarms are active and are medium priority. 

User-Defined Alarms (Micrologic A)

By default, user-defined alarms are not active and are medium priority.

Label Code Setting Range Default Setting

Thresholds 

(Pick-Up or 

Drop-Out)

Time 

Delay

Thresholds Time Delay

 Pick-Up Drop-Out  Pick-Up Drop-

Out

Pre Alarm Ir (PAL Ir) 1013 40...100% Ir 1 s 90% Ir 85% Ir 1 s 1 s

Pre Alarm Ig(PAL Ig)

(Micrologic 6 trip unit)

1014 40...100% Ig 1 s 90% Ig 85% Ig 1 s 1 s

Label Code Setting Range Default Setting

Thresholds 

(Pick-Up or 

Drop-Out)

Time 

Delay

Thresholds Time Delay

 Pick-Up Drop-Out

Over Current inst I1 1 0.2...10 In 1...3000 s In 40 s 10 s

Over Current inst I2 2 0.2...10 In 1...3000 s In 40 s 10 s

Over Current inst I3 3 0.2...10 In 1...3000 s In 40 s 10 s

Over Current inst IN 4 0.2...10 In 1...3000 s In 40 s 10 s

Ground Fault alarm

(Micrologic 6 trip unit)

5 10..0.100% Ig 1...3000 s 40% ig 40 s 10 s

Under Current inst I1 6 0.2...10 In 1...3000 s 0.2 In 40 s 10 s

Under Current inst I2 7 0.2...10 In 1...3000 s 0.2 In 40 s 10 s

Under Current inst I3 8 0.2...10 In 1...3000 s 0.2 In 40 s 10 s

Over Current Iavg 55 0.2...10 In 1...3000 s  In 60 s 15 s

Over I MAX (1,2,3) 56 0.2...10 In 1...3000 s  In 60 s 15 s

Under Current IN 57 0.2...10 In 1...3000 s 0.2 In 40 s 10 s

Under Current Iavg 60 0.2...10 In 1...3000 s 0.2 In 60 s 15 s

Under I MIN (1,2,3) 65 0.2...10 In 1...3000 s 0.2 In 60 s 15 s
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User-Defined Alarms (Micrologic E)

By default:

 User-defined alarms are not active

 Alarms 1 to 144 are medium priority

 Alarms 145 to 150 are low priority

Label Code Setting Range Default Setting

Thresholds 

(Pick-Up or 

Drop-Out)

Time Delay Thresholds Time Delay

 Pick-Up Drop-Out

Over Current inst I1 1 0.2...10 In 1...3000 s In 40 s 10 s

Over Current inst I2 2 0.2...10 In 1...3000 s In 40 s 10 s

Over Current inst I3 3 0.2...10 In 1...3000 s In 40 s 10 s

Over Current inst IN 4 0.2...10 In 1...3000 s In 40 s 10 s

Ground Fault alarm

(Micrologic 6 trip unit)

5 10..0.100% Ig 1...3000 s 40% ig 40 s 10 s

Under Current inst I1 6 0.2...10 In 1...3000 s 0.2 In 40 s 10 s

Under Current inst I2 7 0.2...10 In 1...3000 s 0.2 In 40 s 10 s

Under Current inst I3 8 0.2...10 In 1...3000 s 0.2 In 40 s 10 s

Over Iunbal phase 1 9 5...60% Iavg 1...3000 s 25 % 40 s 10 s

Over Iunbal phase 2 10 5...60% Iavg 1...3000 s 25 % 40 s 10 s

Over Iunbal phase 3 11 5...60% Iavg 1...3000 s 25 % 40 s 10 s

Over Voltage V1N 12 100...1100 V 1...3000 s 300 V 40 s 10 s

Over Voltage V2N 13 100...1100 V 1...3000 s 300 V 40 s 10 s

Over Voltage V3N 14 100...1100 V 1...3000 s 300 V 40 s 10 s

Under Voltage V1N 15 100...1100 V 1...3000 s 180 V 40 s 10 s

Under Voltage V2N 16 100...1100 V 1...3000 s 180 V 40 s 10 s

Under Voltage V3N 17 100...1100 V 1...3000 s 180 V 40 s 10 s

Over Vunbal  V1N 18 2%...30% Vavg 1...3000 s 10 % 40 s 10 s

Over Vunbal  V2N 19 2%...30% Vavg 1...3000 s 10 % 40 s 10 s

Over Vunbal  V3N 20 2%...30% Vavg 1...3000 s 10 % 40 s 10 s

Over total KVA 21 1...1000 kVA 1...3000 s 100 kVA 40 s 10 s

Over direct KW 22 1...1000 kW 1...3000 s 100 kW 40 s 10 s

Return KW power 23 1...1000 kW 1...3000 s 100 kW 40 s 10 s

Over direct KVAr 24 1...1000 kvar 1...3000 s 100 kvar 40 s 10 s

Return KVAr power 25 1...1000 kvar 1...3000 s 100 kvar 40 s 10 s

Under total KVA 26 1...1000 kVA 1...3000 s 100 kVA 40 s 10 s

Under direct KW 27 1...1000 kW 1...3000 s 100 kW 40 s 10 s

Under direct KVAr 29 1...1000 kvar 1...3000 s 100 kvar 40 s 10 s

Leading PF (IEEE) (1) 31 0...0,99 1...3000 s 0,80 40 s 10 s

Lead or Lag PF(IEC) (1) 33 0...0,99 1...3000 s 0,80 40 s 10 s

Lagging PF (IEEE) (1) 34 - 0,99...0 1...3000 s - 0,80 40 s 10 s

Over THD Current I1 35 0...500 % 1...3000 s 15 % 40 s 10 s

Over THD Current I2 36 0...500 % 1...3000 s 15 % 40 s 10 s

Over THD Current I3 37 0...500 % 1...3000 s 15 % 40 s 10 s

Over THD V1N 38 0...500 % 1...3000 s 5 % 40 s 10 s

Over THD V2N 39 0...500 % 1...3000 s 5 % 40 s 10 s

Over THD V3N 40 0...500 % 1...3000 s 5 % 40 s 10 s

Over THD V12 41 0...500 % 1...3000 s 5 % 40 s 10 s

Over THD V23 42 0...500 % 1...3000 s 5 % 40 s 10 s

Over THD V31 43 0...500 % 1...3000 s 5 % 40 s 10 s

Over Current Iavg 55 0.2...10 In 1...3000 s  In 60 s 15 s

Over I MAX (1,2,3) 56 0.2...10 In 1...3000 s  In 60 s 15 s

(1) The type of alarms associated with monitoring the cos ϕ and PF indicators must always be consistent with the 

choice of sign convention (IEEE or IEC) for the PF indicator. 
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Under Current IN 57 0.2...10 In 1...3000 s 0.2 In 40 s 10 s

Under Current Iavg 60 0.2...10 In 1...3000 s 0.2 In 60 s 15 s

Over I1 Demand 61 0.2...10.5 In 1...3000 s 0.2 In 60 s 15 s

Over I2 Demand 62 0.2...10.5 In 1...3000 s 0.2 In 60 s 15 s

Over I3 Demand 63 0.2...10.5 In 1...3000 s 0.2 In 60 s 15 s

Over IN Demand 64 0.2...10.5 In 1...3000 s 0.2 In 60 s 15 s

Under I MIN (1,2,3) 65 0.2...10 In 1...3000 s 0.2 In 60 s 15 s

Under I1 Demand 66 0.2...10.5 In 1...3000 s 0.2 In 60 s 15 s

Under I2 Demand 67 0.2...10.5 In 1...3000 s 0.2 In 60 s 15 s

Under I3 Demand 68 0.2...10.5 In 1...3000 s 0.2 In 60 s 15 s

Under IN Demand 69 0.2...10.5 In 1...3000 s 0.2 In 60 s 15 s

Over Iunbal MAX 70 5...60% Iavg 1...3000 s 25 % 40 s 10 s

Over Voltage V12 71 100...1100 V 1...3000 s 500 V 40 s 10 s

Over Voltage V23 72 100...1100 V 1...3000 s 500 V 40 s 10 s

Over Voltage V31 73 100...1100 V 1...3000 s 500 V 40 s 10 s

Over Volt Vavg L-N 75 100...1100 V 1...3000 s 300 V 5 s 2 s

Under Voltage V12 76 100...1100 V 1...3000 s 320 V 40 s 10 s

Under Voltage V23 77 100...1100 V 1...3000 s 320 V 40 s 10 s

Under Voltage V31 78 100...1100 V 1...3000 s 320 V 40 s 10 s

Over V MAX  L-L 79 100...1100 V 1...3000 s 300 V 5 s 2 s

Under Volt Vavg L-N 80 100...1100 V 1...3000 s 180 V 5 s 2 s

Under V MIN  L-L 81 100...1100 V 1...3000 s 180 V 5 s 2 s

Over Vunb MAX  L-L 82 2%...30% Vavg 1...3000 s 10 % 40 s 10 s

Over Vunbal  V12 86 2%...30% Vavg 1...3000 s 10 % 40 s 10 s

Over Vunbal  V23 87 2%...30% Vavg 1...3000 s 10 % 40 s 10 s

Over Vunbal  V31 88 2%...30% Vavg 1...3000 s 10 % 40 s 10 s

Over Vunb MAX  L-L 89 2%...30% Vavg 1...3000 s 10 % 40 s 10 s

Phase sequence 90 0,1 N/A 0 N/A N/A

Under Frequency 92 45...65 Hz 1...3000 s 45 Hz 5 s 2 s

Over Frequency 93 45...65 Hz 1...3000 s 65 Hz 5 s 2 s

Over KW Power dmd 99 1....1000 kW 1...3000 s 100 kW 40 s 10 s

Leading cos ϕ (IEEE) (1) 121 0...0,99 1...3000 s 0,80 40 s 10 s

lead,/lag cos ϕ (IEC) (1) 123 0...0,99 1...3000 s 0,80 40 s 10 s

Lagging cos ϕ (IEEE) (1) 124 -0,99...0 1...3000 s -0,80 40 s 10 s

Over T° image motor

(Micrologic 6 E-M trip unit)

125 0.2...10.5 In 1...3000 s  In 60 s 15 s 

Under T° image motor

(Micrologic 6 E-M trip unit)

126 0.2...10.5 In 1...3000 s In 60 s 15 s 

Over I1 Peak Demand 141 0.2...10.5 In 1...3000 s In 60 s 15 s 

Over I2 Peak Demand 142 0.2...10.5 In 1...3000 s In 60 s 15 s

Over I3 Peak Demand 143 0.2...10.5 In 1...3000 s In 60 s 15 s

Over IN Peak Demand 144 0.2...10.5 In 1...3000 s In 60 s 15 s

Lead 145 0,0 1...3000 s 0 40 s 10 s

Lag 146 1,1 1...3000 s 1 40 s 10 s

Quadrant 1 147 1,1 1...3000 s 1 40 s 10 s

Quadrant 2 148 2,2 1...3000 s 2 40 s 10 s

Quadrant 3 149 3,3 1...3000 s 3 40 s 10 s

Quadrant 4 150 4,4 1...3000 s 4 40 s 10 s

Label Code Setting Range Default Setting

Thresholds 

(Pick-Up or 

Drop-Out)

Time Delay Thresholds Time Delay

 Pick-Up Drop-Out

(1) The type of alarms associated with monitoring the cos ϕ and PF indicators must always be consistent with the 

choice of sign convention (IEEE or IEC) for the PF indicator. 
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Alarms on a Trip Event

Alarms on a Failure Event

Alarms on a Maintenance Event

Label Code SDx Output Priority

Long time prot Ir 16384 Yes High

Short time prot Isd 16385 Yes High

Instant prot Ii 16386 Yes High

Ground fault Ig 16387 Yes High

Integ instant prot 16390 No High

Trip unit fail (Stop) 16391 Yes High

Instant vigi prot 16392 No High

Reflex tripping 16393 No High

Phase unbalance 16640 Yes High

Jam motor prot 16641 Yes High

Under load mtr prot 16642 Yes High

Long start mtr prot 16643 Yes High

Trip indicator SD 1905 Yes Medium

Label Code SDx Output Priority

BSCM failure (Stop) 1912 Yes High

BSCM failure (Err) 1914 Yes Medium

Label Code SDx Output Priority

OF operation overrun 1916 Yes Medium

Close command overrun 1919 Yes Medium

Wear on contacts 256 Yes Medium
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Operation of SDx and SDTAM Module Outputs Assigned to Alarms

Presentation

2 alarms can be assigned to the 2 SDx module outputs.

The 2 outputs can be configured using the RSU software (Outputs tab) and are activated (or deactivated) 

by the occurrence (or completion) of:

 An alarm associated with a measurement (see Alarms Associated with Measurements, page 106)

 An alarm on a trip, failure and maintenance event (see Alarms on a Trip, Failure and Maintenance 
Event, page 109)

The 2 outputs on the SDTAM module (Micrologic M) cannot be configured: 

 Output 1 is assigned to motor thermal fault indication

 Output 2 is used to open the contactor

For more details on the SDx and SDTAM modules, see the Compact NSX circuit breakers - User manual.

SDx Module Output Operating Modes

The operating mode for the SDx module outputs can be configured as:

 Non-latching

 Latching

 Time-delayed non-latching

 Closed forced

 Open forced

Operation in Non-Latching Mode

The output (S) position follows the associated alarm (A) transitions.

A Alarm: Green when activated, white when deactivated

S Output: High position = activated, low position = deactivated

1 Alarm activation transition

2 Alarm deactivation transition

Operation in Latching Mode

The position of the output (S) follows the active transition of the associated alarm (A) and remains latched 

irrespective of the alarm state.

A Alarm: Green when activated, white when deactivated

S Output: High position = activated, low position = deactivated

1 Alarm activation transitions

2 Alarm deactivation transitions

Operation in Time-delayed Non-Latching Mode

The output (S) follows the activation transition for the associated alarm (A). The output returns to the 

deactivated position after a time delay irrespective of the alarm state.

A Alarm: Green when activated, white when deactivated

S Output: High position = activated, low position = deactivated

1 Alarm activation transitions

2 Alarm deactivation transitions

The setting range for the time delay (via the RSU software) is: 1...360 s. By default, the time delay setting 

is 5 s.
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Operation in Open or Closed Forced Mode

In Open forced mode, the output remains in the deactivated position irrespective of the alarm state.

In Closed forced mode, the output remains in the activated position irrespective of the alarm state.

NOTE: Both these modes can be used for debugging or checking an electrical installation.

Acknowledgment of Latching Mode

Latching mode is acknowledged via the Micrologic trip unit keypad by pressing the  key twice. 

A Alarm: Green when activated, white when deactivated

S Output: High position = activated, low position = deactivated

Special Features of Latching Mode

If the acknowledge request is made when the alarm is still active: 

 Acknowledgment of the output active position has no effect.

 Keypad navigation is possible.

 The screensaver returns to the Out1 message.

If 2 alarms associated with 2 outputs in latching mode are active: 

 The first alarm message Out1 (or Out2) is displayed on the screen until the alarm is actually 

acknowledged (the output’s active position is acknowledged after the alarm is deactivated).

 After acknowledgment of the first alarm, the screen displays the second alarm message Out2 (or Out1) 

until the second alarm is actually acknowledged.

 After both acknowledgments, the display returns to the screensaver.

Assignment of the SDTAM Module Outputs

Output 1 (SD2/OUT1), normally open, is assigned to indicating thermal faults.

Output 2 (SD4/OUT2), normally closed, is used to open the contactor.

They are activated 400 ms before the circuit breaker trips in the case of:

 Long time protection

 Phase unbalance protection

 Jam motor protection (Micrologic 6 E-M)

 Underload protection (Micrologic 6 E-M)

Step Event/Action Information on the Display

1 Alarm activation The message Out1 is displayed.

2 Alarm deactivation The Out1 message is still displayed.

3 Acknowledgment of active position of the output (press 

the  key twice to confirm)

The message OK is displayed.

4 — The screensaver is displayed.

OK

OK
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The RSU Parameter Setting Software
Aim

This chapter describes the protection parameter settings and setting the metering and alarm parameters 

using the RSU software.

What's in this Chapter?

This chapter contains the following topics:

Topic Page

Parameter Setting Using the RSU Software 118

Protection parameter setting 121

Metering Setup 123

Alarm Setup 125

Setting the SDx Module Output Parameters 127
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Parameter Setting Using the RSU Software

Presentation

The RSU(Remote Setting Utility) software is a Micrologic utility designed to help the operator:

 To check and/or configure: 

 Protection parameters 

 Metering parameters

 Alarm parameters

 Assignment of the SDx module outputs

 BSCM module parameters

 Modbus interface module parameters

 To modify passwords

 To save these configurations

 To edit configurations

 To display trip curves

 To download the firmware

Using the RSU Software

The RSU software can be used: 

 In stand alone mode, directly on the Micrologic trip unit by means of the test port 

For this type of use you need a standard PC and the maintenance module.

 Via the communication network

For more details, see the RSU Software Online Help.

Offline Mode

Offline mode can be used to configure the protection, metering and alarm functions of the Micrologic trip 

unit in the RSU software.

For more details on offline mode, see the RSU Software Online Help.

Online Mode

Online mode can be used to:

 Perform the same configuration functions as offline mode

 Download information from or to the Micrologic trip unit

For more details on online mode, see the RSU Software Online Help.

2 buttons located on the right of the screen activate the data transfer.

1 Button for downloading information from the trip unit to the PC

2 Button for downloading information from the PC to the trip unit

1

2
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User Profiles

2 different user profiles are available in the RSU software: Commissioning and  Schneider Service.

 The Commissioning profile is the default profile when you start the RSU software. This profile does not 

need a password. 

 The Schneider Service profile allows the same access as the Commissioning profile plus the firmware 

updates and password resets. The firmware to be downloaded can be accessed on www.schneider-

electric.com.

Description of the RSU Software Functions

The RSU software configuration functions can be accessed via different tabs:

The Basic prot. tab is displayed by default when the user starts RSU. 

The active tab is indicated by a blue pictogram. For example, this pictogram  indicates that the Basic 

prot. tab is the active tab.

In the example below, the user has manually selected a Micrologic 6.2.E trip unit (offline mode). The 

Basic prot. tab displays a reproduction of the front face of the Micrologic trip unit as well as its protection 

settings.

1 Micrologic selection windows

2 Accessible function tabs

3 Protection settings

In the context of this manual, only the functions relating to setup of the Micrologic trip unit and the SDx 

and SDTAM modules are described. 

For more information on all functions, in particular configuring the BSCM module option, the Modbus 

communication interface option and passwords, see the RSU Software Online Help.

Tab Functions 

Configuring the metering functions (Micrologic E)

Protection parameter setting

Configuring pre-alarms and the 10 user-defined alarms

Assignment of the two SDx outputs

Configuring four password levels

BSCM Module Option

 Counters for OF operations and actions on SD and SDE faults 

 Alarm threshold associated with the OF counter

 Communicating motor mechanism: Close command counter

 Communicating motor mechanism: Configuring the motor reset command

 Communicating motor mechanism: Alarm threshold associated with the close command counter

Modbus Interface Option 

 Reading Modbus addresses

 Setting the Communication Parameters

1

2

3
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Saving and Printing

The different settings and data can be saved and printed.
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Protection parameter setting

Presentation

The protection parameter settings can be accessed using the RSU software under the  tab 

(default tab):

Protection parameter setting

The RSU software screen is exactly the same as the front face of the trip units: the setting and navigation 

principles are identical to those described in the Readout Mode, page 20 and Setting Mode, page 24 

chapters.

NOTE: Access to the settings is only possible when the padlock is unlocked (for more information on 

unlocking the padlock, see Navigation Principle, page 18).

NOTE: The 2 additional protections on the Micrologic 6 E-M trip unit (Under load and Long start) can only 

be set using the RSU software.

Presetting the Protection Parameters by a Dial

When a protection parameter is preset by a dial, the dial on the Micrologic trip unit and the virtual dial in 

the RSU software have to be in an identical position.
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Underload and Long Start Motor Protection Setting (Micrologic 6 E-M)

The figure below describes the  tab in the RSU software for the Micrologic 6 E-M trip unit: 

1 Padlock unlock button

The table below illustrates the Underload and Long Start Motor protection setting:

Screen Action

 Unlock the padlock.

 Select the Under load window on the left of the screen.

 2 dropdown lists can be used to set the underload protection:

 Select the pick-up value from the dropdown list marked xIr.

 Select the time delay from the dropdown list marked s.

 Unlock the padlock.

 Select the Long start window on the left of the screen.

 2 dropdown lists can be used to set the long start motor protection:

 Select the pick-up value from the dropdown list marked xIr.

 Select the time delay from the dropdown list marked s.

1
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Metering Setup

Presentation

The metering setup and selection of calculation modes can be accessed using the RSU software under 

the  tab:

ENVT Option Setup (3-Pole Device)

The table below illustrates the ENVT option parameter settings in the Services tab:

NOTE: The ENCT option parameter can be set directly on the Micrologic trip unit screen and/or using the 

RSU software under the Basic prot tab.

Power Setup 

The table below illustrates the choice of power sign in the Services tab:

Screen Action

Check the declaration box for the ENVT option in the Metering setup/External Neutral 

Voltage Tap window.

The content of Modbus 3314 register is described in the Modbus Compact NSX - User manual.

Screen Action

In the Metering setup/Power sign window, select the power sign: 

 + : The power running through the circuit breaker from top to bottom is counted positively

 - : The power running through the circuit breaker from top to bottom is counted negatively

The default value of the power sign is +.
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Demand Values Setup

The table below illustrates the parameter settings for the demand values calculation windows in the 

Services tab:

Quality Indicator Setup

The table below illustrates the parameter settings for the cos ϕ and power factor (PF) indicators in the 

Services tab:

Energy Accumulation Mode Setup

The table below illustrates the energy accumulation mode setup in the Services tab:

Screen Action

2 dropdown lists can be used to set the parameters for calculating the power demand value 

in the Power demand window:

 Select the type of calculation window in the Window type dropdown list: fixed window, 

sliding window, synchronized window.

 Indicate the duration of the calculation window using the scroll bars in the Interval 

dropdown list: the duration can be selected from 5 to 60 minutes in steps of 1 minute.

Current demand setup:

In the Current demand/Interval window indicate the duration of the calculation window using 

the scroll bars in the Interval dropdown list: the duration can be selected from 5 to 60 minutes 

in steps of 1 minute.

The calculation window type must be sliding window.

Screen Action

Select the sign convention in the Power factor sign window.

The default parameter setting for the sign convention is the IEEE convention.

Screen Action

Select the energy accumulation mode in the Energy accu. mode window.

 Absolute energy: The energies supplied and consumed are counted positively

 Signed energy: The energy supplied is valued negatively, the energy consumed is valued 

positively

The default parameter setting for the energy accumulation mode is absolute energy mode.
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Alarm Setup

Presentation

Alarm selection and setup can be accessed using the RSU software under the  tab:

1 Alarms already activated and set up

2 List of possible alarm assignments

3 Alarm parameters

Activating an Alarm

Alarm Setup Screen

Alarm setup screen: 

1 Alarm name

2 Alarm code

3 Activation parameters (pick-up and time delay)

4 Deactivation parameters (drop-out and time delay)

5 Priority Level

1

2

3

Step Action

1 Select none for a free assignment, for example the first available line.

2 Double-click on none; the Alarm setup selection and setting screen appears (see below).

3 Select the alarm to be activated from the dropdown list in the Alarm setup screen.

4 Once the alarm has been selected, there are 2 possible options: 

 The default parameter setting is correct: Click on OK (the alarm is activated in the dropdown list of 

assignments with the default parameters)

 The default parameter setting needs to be modified: Set the alarm parameters. 

1
2 5
3 4
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Setting an Alarm’s Parameters

In the Alarm setup screen: 

For parameters with a wide setting range, there are two scroll bars:

 Left-hand scroll bar for presetting

 Right-hand scroll bar for fine-tuning

The RSU software monitors the parameter setting ranges and prohibits setting anomalies (for example, 

if the pick-up threshold is set below the drop-out threshold for an alarm with a superiority condition, the 

software sets the thresholds to the same value by default).

Parameters which have not been set remain at their default value (except that modification of the value 

by the RSU software is mandatory to avoid any anomalies).

For more details on the list of alarms, the setting ranges and default settings, see Detailed Tables of 
Alarms, page 110.

Modifying an Alarm

Under the tab: 

Deleting an Alarm

Under the tab: 

Step Action

1 Set the priority level in the Priority window using the scroll bar (4 options).

2 Set the pick-up threshold value and time delay (if present) in the Pick up/value and Pick up/delay 

windows using the scroll bars.

3 Set the drop-out threshold value and time delay (if present) in the Drop out/value and Drop out/delay 

windows using the scroll bars.

4 Confirm the parameter setting by clicking OK (the alarm is activated in the dropdown list of assignments 

with its priority level and the values of its activation and deactivation parameters).

Step Action

1 Double-click on the alarm in the Alarms tab.

2 Modify the parameters in the dropdown list in the Alarm setup screen.

3 Set the drop-out threshold value and time delay (if present) in the Drop out/value and Drop out/delay 

windows using the scroll bars.

4 Confirm by clicking OK (the new alarm parameters appear in the right-hand side of the dropdown list).

Step Action

1 Double-click on the alarm in the Alarms tab.

2 Select none from the dropdown list in the Alarm setup screen.

3 Confirm by clicking OK (none appears in place of the alarm in the dropdown list).
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Setting the SDx Module Output Parameters

Presentation

All alarms on a trip, failure and maintenance event and all alarms associated with a measurement, 

activated beforehand in the Alarms tab, can be assigned to an SDx module output.

The SDx module output parameter settings can be accessed using the RSU software under the 

 tab: 

Default Assignment of the SDx Module Outputs

The figure below illustrates the Outputs tab for a Micrologic 6  trip unit:

The SDx module output assignment depends on the type of Micrologic trip unit installed on the module.

Both outputs are assigned by default as follows:

 Micrologic 5 trip unit: 

 Output 1 is assigned to the thermal fault indication (SDT) function.

 Output 2 is assigned to the long time pre-alarm (PAL Ir) function.

 Micrologic 6 trip unit: 

 Output 1 is assigned to the thermal fault indication (SDT) function for electrical distribution 

applications.

Output 1 is assigned to None for motor-feeder applications.

 Output 2 is assigned to the ground fault indication (SDG) function.
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Assignment of an Alarm to an SDx Module Output

The procedure for assigning an alarm to an SDx module output is as follows: 

Step Action

1 Double-click on the output (Out1 or Out2) to be assigned. 

An Output setup window appears.

2 Select the alarm to be assigned to the output from the Alarm dropdown list in the Output setup 

window. The dropdown list contains all the alarms on a trip, failure and maintenance event as well as 

the alarms associated with measurements activated in the Alarms tab (see Alarm Setup, page 125.). 

3 If necessary, select the output operating mode from the Mode dropdown list.

If necessary, set the time delay.
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Operating Assistance
Aim

This chapter describes how to use the information and functions providing operating assistance for the 

electrical equipment, available with Micrologic 5, 6 and 6 E-M trip units and the associated tools (RCU 

software and FDM121 display module). 

What's in this Chapter?

This chapter contains the following sections:

Section Topic Page

6.1 Micrologic Trip Unit Indicators 130

6.2 FDM121 Switchboard Display Unit 142

6.3 RCU Operating Software 148

6.4 The Communication Network 150
129
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6.1 Micrologic Trip Unit Indicators

Aim

This section describes the supervision and monitoring options for an installation using the Micrologic trip 

unit local indicators, LEDs and LCD display.

What's in this Section?

This section contains the following topics:

Topic Page

Local LED Indication 131

Indication on the Micrologic Display 133

Examples of Using Alarms 138

Alarm Monitoring of the Cos ϕ and Power Factor 140
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Local LED Indication 

Local Indicator LED

The number of LEDs and their meaning depend on the type of Micrologic trip unit.

Operation of the Ready LED 

The Ready LED (green) blinks slowly when the electronic trip unit is ready to provide protection. It 

indicates that the trip unit is operating correctly. 

NOTE: Activation of the Ready LED is guaranteed for a value equal to the sum of the circuit breaker 

current intensities for each phase and the neutral above a limit value.

This limit value is indicated above the Ready LED, on the front face of the Micrologic trip unit.

The table below uses 2 examples to illustrate the comparison of the phase and neutral currents with the 

activation limit value of the Ready LED:

Type of Micrologic Description

Distribution   Ready LED (green): Blinks slowly when the electronic trip unit is ready to provide 

protection.

 Overload pre-alarm LED (orange): Shows a steady light when the load exceeds 

90% of the Ir setting.

 Overload alarm LED (red): Shows a steady light when the load exceeds 105% of 

the Ir setting. 

Motor  Ready LED (green): Blinks slowly when the electronic trip unit is ready to provide 

protection.

 Overload temperature alarm LED (red): Shows a steady light when the motor 

thermal image exceeds 95% of the Ir setting. 

Micrologic 5.2 Trip Unit, 40 A Rating, 3-Pole Micrologic 5.3 Trip Unit, 400 A Rating, 4-Pole

The limit value is 15 A. The limit value is 50 A. 

This limit value can correspond, for example:

 Either to the sum of the 5 A phase current intensities 

(3 balanced phases) 

 Or to 7.5 A in 2 phases (the current intensity in the 

third phase is zero)

 Or to 15 A in one phase if the circuit breaker (3-pole): 

 Is installed on a distribution with distributed neutral

 Only has one loaded phase on a single-phase load

The current intensity in the other 2 phases is zero.

This limit value corresponds, for example:

 Either to the sum of the three 15 A phase current 

intensities and a 5 A neutral current intensity 

 Or to 25 A in 2 phases (the current intensity in the third 

phase and in the neutral is zero)

 Or to 25 A in one phase and in the neutral (the current 

intensity in the other 2 phases is zero) 
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Operation of Pre-Alarm and Alarm LEDs (Electrical Distribution Protection)

The pre-alarm (orange LED) and alarm (red LED) indications are tripped as soon as the value of one of 

the phase currents exceeds 90% and 105% respectively of the Ir pick-up setting:

 Pre-alarm 

Exceeding the pre-alarm threshold at 90% of Ir has no effect on activation of the long time protection.

 Alarm 

Crossing the alarm threshold at 105% of Ir indicates that the long time protection (see Long Time 
Protection, page 40) has been activated with a trip time delay that depends on:

 The value of the current in the load

 The setting of the time delay tr

NOTE: If the pre-alarm and alarm LEDs keep lighting up, it is advisable to carry out load shedding in order 

to avoid tripping due to a circuit breaker overload.

The figure below illustrates the information supplied by the LEDs:

1 Current in the load (most heavily loaded phase)

2 Thermal image calculated by the trip unit

Operation of Alarm LEDs (Motor Protection)

The alarm indication (red LED) is tripped as soon as the value of the motor thermal image exceeds 95% 

of the Ir pick-up setting.

Crossing the threshold of 95% of Ir is a temperature alarm: long time protection is not activated.

The figure below illustrates the information supplied by the LED:

1 Current in the load

2 Thermal image calculated by the trip unit
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Indication on the Micrologic Display

Presentation

Indication screens inform the user about the status of the installation.

Maintenance interventions should be executed according to the priority level:

 Configured (alarms: high, medium, low or no priority)

 Or pre-defined (trip and failure events: high or medium priority)

Stacking Screens

When a number of events arrive simultaneously, they are stacked according to their criticality level: 0 (no 

criticality) to 4 (high criticality):

Example:

An alarm on a voltage measurement Outx then an internal failure Err have occurred (1): 

 The screen displayed is the internal failure Err screen.

 After acknowledging the internal failure Err screen, the alarm Outx screen is displayed.

 After acknowledging the internal failure Outx screen, the main screen is displayed.

(1) The stacking example corresponds to 3 criticality levels: 0 for the main screen, 1 for the Outx screen 

and 2 for the internal failure Err screen. 

The same acknowledgment sequence should be performed if the internal failure Err occurred before the 

voltage measurement Outx.

Indication of Correct Installation Operation

Alarm Indication 

Circuit breaker with SDx module option

Check the cause of the alarm and acknowledge the alarm by pressing the  key twice (validation and 

confirmation).

The main screen (current value of the most heavily loaded phase) is displayed.

Criticality Screen (1)

0 Main screen

1 Outx alarm screen

2 Err internal failure screen

3 Stop internal fault screen

4 Trip screen

(1) The screens and their acknowledgment procedure are described below.

Screen Cause

I phase 2 The main screen displays the current value of the most heavily 

loaded phase.

Screen Cause

Outx An alarm configured on the SDx module in permanent latching 

mode has not been acknowledged (see Acknowledgment of 
Latching Mode, page 115) or the acknowledgment request is made 

when the alarm is still active.

OK
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Indication of Faults With Micrologic 5 and 6

For more information on definitions of the fault protections associated with indications, see Electrical 
Distribution Protection, page 37.

Screen Cause

Breaking current Ir Tripped by long time protection: Up arrow pointing to Ir, breaking 

value displayed

Peak breaking current Isd Tripped by short time protection: Up arrow pointing to Isd, breaking 

value displayed

Peak breaking current Ii Tripped by instantaneous protection or reflex protection: Up arrow 

pointing to Ii, breaking value displayed

Tripped by integrated instantaneous protection: Up arrow pointing 

to Ii, triP displayed

Micrologic 6

Tripped by ground fault protection: Up arrow pointing to Ig, triP 

displayed

Tripped by absence of ENCT option, as the ENCT option was 

declared during the protection parameter settings of the Micrologic 

trip unit. It is then necessary to install the ENCT option or a bridge 

between the T1 and T2 terminals of the Micrologic trip unit to 

acknowledge the ENCT screen. Acknowledgement is made by 

pressing the OK key twice (validation and confirmation).
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Indication of Faults With Micrologic 6 E-M

For more information on definitions of the fault protections associated with indications, see Protection for 
Motor-Feeders, page 55. 

Screen Cause

Tripped by long time protection: Up arrow pointing to Ir, triP 

displayed (1)

Peak breaking current Isd Tripped by short time protection: Up arrow pointing to Isd, breaking 

value displayed

Tripped by instantaneous protection or reflex protection: Inst 

displayed

Tripped by ground fault protection: Up arrow pointing to Ig, triP 

displayed

Tripped by unbalance protection: Up arrow pointing to Iunbal, triP 

displayed (1)

Tripped by jam motor protection: Up arrow pointing to Ijam, triP 

displayed (1)

Tripped by underload protection: Undl displayed (1)

Tripped by long start protection: Strt displayed

(1) These trip causes can be managed automatically by SDTAM output 2 (OUT2) action on the contactor (see 

SDTAM Module Option, page 57).
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Acknowledging the Trip Screens

The trip screens are acknowledged by pressing the  key twice (validation and confirmation).

The fact that a protection has tripped does not remedy the cause of the fault on the downstream electrical 

equipment. 

For more information on troubleshooting and restarting following a fault, see the Compact NSX circuit 
breakers - User manual.

Indication on Internal Failure of the Micrologic Trip Unit

Acknowledging the Err Screen

The Err screen is acknowledged by pressing the key twice  (validation and confirmation), which 

brings up the main screen:

 The measurements and settings can still be accessed with the Mode key

 The Err screen becomes the main screen if the failure is permanent

CAUTION
RISK OF CLOSING ON ELECTRICAL FAULT

Do not close the circuit breaker again without inspecting and, if necessary, repairing the downstream 

electrical equipment.

Failure to follow these instructions can result in injury or equipment damage.

Step Action

1 Isolate the feed before inspecting the downstream electrical equipment.

2 Look for the cause of the fault.

3 Inspect and, if necessary, repair the downstream equipment.

4 Inspect the equipment (refastening of connections, etc.) in the event of a short-circuit trip.

5 Close the circuit breaker again.

OK

Screen Cause

An internal failure on the Micrologic trip unit, whether fleeting or 

permanent, has occurred without the circuit breaker tripping (the 

failure does not affect the trip unit protection functions).

CAUTION
RISK OF INCORRECT INFORMATION

Replace the Micrologic trip unit at the next maintenance interval.

Failure to follow these instructions can result in injury or equipment damage.

OK
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Indication on Internal Fault of the Micrologic Trip Unit

Acknowledging the St0P Screen

The St0P screen cannot be acknowledged using the  key:

 It is no longer possible to close the Compact NSX circuit breaker

 The measurements and settings can no longer be accessed with the Mode key

 The St0P screen becomes the main screen

Indication of Downloading the Firmware

For more details on delivery of and downloading the firmware, see Parameter Setting Using the RSU 
Software, page 118 and the RSU Software Online Help.

Screen Cause

A serious internal fault has occurred in the Micrologic trip unit. This 

fault trips the circuit breaker.

CAUTION
RISK OF UNPROTECTED EQUIPMENT

Replace the Micrologic trip unit immediately.

Failure to follow these instructions can result in injury or equipment damage.

OK

Screen Cause

The Micrologic trip unit is waiting for or in the process of 

downloading the firmware using the RSU software (duration: 3 

minutes approx).

 The trip unit protections are still operational.

 Access to measurements and settings (via the Micrologic trip 

unit dials or keypad or via the communication option) is 

interrupted. 

If the boot message persists after several download attempts, 

replace the Micrologic trip unit.
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Examples of Using Alarms

Presentation

The choice of which quantity is to be monitored and the alarm parameter settings are made using the 

RSU software (see Alarm Setup, page 125).

Alarms on Superiority Condition

Alarms on superiority condition are dedicated to monitoring:

 Overvoltages

 Phase unbalance (Micrologic 6 E-M)

 Overcurrents

 Overfrequencies

 Current unbalances

 Power overruns

 Total harmonic distortion (THD) overruns

The value of the drop-out threshold must always be lower than the pick-up threshold.

Example: 

Setting the overvoltage monitoring parameters (code 79, see Detailed Tables of Alarms, page 110) using 

the RSU software.

1 Priority level: High

2 Drop-out threshold: 420 V

3 Drop-out time delay: 2 s

4 Pick-up time delay: 5 s

5 Pick-up threshold: 500 V

Alarms on Inferiority Condition 

The value of the drop-out threshold must always be higher than the pick-up threshold.

Alarms on inferiority condition are dedicated to supervision of:

 Undervoltages

 Underloads (Micrologic 6 E-M)

 Underfrequencies

1

5 2

4 3
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Alarms on Equality Condition 

The measurements associated with alarms on an equality condition correspond to a load state: 

 Operating quadrant

 Leading or lagging reactive power

Example: 

Setting the parameters for monitoring a quadrant (code 150, see Detailed Tables of Alarms, page 110) 

using the RSU software.

1 Pick-up threshold: Quadrant 4

  The drop-out thresholds are quadrant values other than 4.

1
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Alarm Monitoring of the Cos ϕ and Power Factor

Managing the Cos ϕ and Power Factor PF

Monitoring of the cos ϕ and power factor PF indicators depends on the sign convention selected for the 

power factor PF (see Power factor PF and cos ϕ measurement (Micrologic E), page 91): IEEE or IEC 

convention.

NOTE: The alarm type associated with the indicators - for example, leading PF (IEEE) (code 31) or lead 

or lag PF (IEC) (code 33) - must be consistent with the sign convention selected (IEEE or IEC) for the PF 

indicator in the RSU software (see Metering Setup, page 123).

The IEEE convention is the default selection.

Indicator Maximum and Minimum Values

 The maximum value of the PF MAX or (cos ϕ MAX) indicator is obtained for the smallest positive value 

of the PF (or cos ϕ) indicator.

 The minimum value of the PF MIN or (cos ϕ MIN) indicator is obtained for the largest negative value 

of the PF (or cos ϕ) indicator.

Electrical Distribution Monitored According to IEEE Convention

The example below describes monitoring of the energy quality by the cos ϕ indicator.

The table below gives the history of the cos ϕ values of the load of a workshop downstream of a Compact 

NSX according to IEEE convention:

Interpreting the Cos ϕ MIN/MAX and the Cos ϕ Values According to IEEE Convention

The cos ϕ MIN and cos ϕ MAX values indicate the cos ϕ variation range for the load: this gives the user 

information on how the equipment is performing from a cost point of view and allows him to install 

compensation devices, if necessary. The cos ϕ MIN and cos ϕ MAX values can be accessed on the front 

display module FDM121.

The load cos ϕ values indicate in real time any correction actions:

 The absolute value of too low a negative cos ϕ (= - 0.4) indicates that capacitors need to be installed 

to increase the value of the equipment cos ϕ.  

 The value of too low a positive cos ϕ (= + 0.3) indicates that capacitors need to be removed to increase 

the value of the equipment cos ϕ.  

The 2 alarms on the cos ϕ according to IEEE convention integrated in the Micrologic trip unit are used to 

monitor the 2 critical situations automatically. 

Electrical Distribution Monitored According to IEC Convention

The table below gives the history of the cos ϕ values of the load of a workshop downstream of a Compact 

NSX according to IEC convention: 

The value of cos ϕ alone cannot be used to define the action to be taken to increase its value: should 

inductances or capacitors be installed? 

Time Evolution of the Load IEEE Convention

Cos ϕ cos ϕ MIN cos ϕ MAX

t1 = 8 h 00 min Power startup - 0.4 - 0.4 - 0.4

t2 = 8 h 01 min Compensation system startup - 0.9 - 0.4 - 0.9

t3 = 9 h 20 min Power stops + 0.3 - 0.4 + 0.3

t4 = 9 h 21 min Compensation system stops - 0.95 - 0.4 + 0.3

Time Evolution of the Load IEC Convention

Cos ϕ cos ϕ MIN cos ϕ MAX 

t1 = 8 h 00 min Power startup + 0.4 + 0.4 + 0.4

t2 = 8 h 01 min Compensation system startup + 0.9 + 0.9 + 0.4

t3 = 9 h 20 min Power stops + 0.3 + 0.9 + 0.3

t4 = 9 h 21 min Compensation system stops + 0.95 + 0.95 + 0.3
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Interpreting the Cos ϕ MAX and the Cos ϕ Values According to IEC Convention

The cos ϕ MAX value corresponds to the minimum value of the load cos ϕ, whether leading or lagging: 

this gives the user information on how the equipment is performing from a cost point of view.

The value of cos ϕ alone cannot be used to define the action to be taken to increase its value: should 

inductances or capacitors be installed? 

The alarm on the cos ϕ according to IEC convention integrated in the Micrologic trip unit is used to send 

an alert if a critical situation occurs. This alarm, associated with an alarm defining the type of load or the 

operating quadrant, can be used to monitor the 2 critical situations automatically. 

Setting the Cos ϕ Alarm Parameters According to IEEE Convention 

Monitoring of the cos ϕ indicator is applied to management of the workshop described above: 

 When the power is started, too high a value of cos ϕ (lagging), for example higher than — 0.6, results 

in tariff penalties. The capacitive compensation value to be used is determined by the value of the 

Qfund reactive power.

 When the power is stopped, too low a value of cos ϕ (leading), for example less than + 0.6, results in 

tariff penalties. The capacitive compensation element must be disconnected.

2 alarms monitor the indicators fully:

 Alarm 124 (monitoring of the lagging cos ϕ) on a superiority condition for operation in quadrant 1 

(inductive reactive energy consumed)

 Alarm 121 (monitoring of the leading cos ϕ) on an inferiority condition for operation in quadrant 4 

(capacitive reactive energy consumed)

Setting the parameters for monitoring the cos ϕ (codes 121 and 124) according to IEEE convention using 

the RSU software: 

124 Monitoring the lagging cos ϕ
121 Monitoring the leading cos ϕ

Setting the SDx Output Parameters

The 2 alarms defined can each be associated with an SDx module output (see Setting the SDx Module 
Output Parameters, page 127):

 With output Out1, alarm code 124 (monitoring of the lagging cos ϕ) 

 With output Out2, alarm code 121 (monitoring of the leading cos ϕ)

On starting the power at t2, since the load is lagging too much, output Out1 will be activated (1). The 

Micrologic trip unit display will indicate: 

(1) The output must be configured in permanent latching mode.

Acknowledging the Out1 Screen

The Out1 screen can only be acknowledged if the alarm is no longer active.

After startup of the capacitive compensation, the alarm is no longer active. The Out1 output is 

acknowledged by pressing the  key twice (validation and confirmation).OK
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6.2 FDM121 Switchboard Display Unit

Aim

This section describes the FDM121 switchboard display unit.

What's in this Section?

This section contains the following topics:

Topic Page

The ULP System 143

Main Menu 145

Quick View Menu 146
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The ULP System

Definition

The ULP (Universal Logic Plug) system is a connection system which can be used to construct an 

electrical distribution solution integrating metering, communication and operating assistance functions for 

the Compact NSX circuit breaker.

1 Micrologic 5 or 6 trip unit

2 Front display module FDM121

3 Modbus communication interface module

4 ULP cord

5 NSX cord

6 Modbus network

7 24 VDC auxiliary power supply

8 Communication gateway (EGX or MPS100)

9 Ethernet network

The ULP system can be used to enhance the Compact NSX circuit breaker functions by:

 Local display of measurements and operating assistance data with the front display module FDM121

 A Modbus communication link for access and remote monitoring with the Modbus communication 

interface module

 Test, setup and maintenance functions with the maintenance module and the LTU and RSU software
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Thanks to the ULP system, the Compact NSX circuit breaker becomes a metering and supervision tool 

to assist energy efficiency and can be used to:

 Optimize energy consumption by zone or by application, according to the load peaks or priority zones

 Manage the electrical equipment better

For more information on the ULP system and the FDM121 display module, refer to the ULP system - User manual.

Intelligent Functional Unit

A functional unit is a mechanical and electrical assembly containing one or more products to perform a 

function in a switchboard (incoming protection, motor command and control). The functional units are 

modular and are easily installed in the switchboard. 

Built around each Compact NSX circuit breaker, the functional unit consists of:

 A dedicated plate for installing the Compact NSX circuit breaker

 An escutcheon on the front face to avoid direct access to live parts

 Prefabricated links to the busbars 

 Devices for creating the connection on site and running the auxiliary wiring through

The ULP system can be used to enhance the functional unit with a front display module FDM121 for a 

display of all the measurements and operating assistance data supplied by the Micrologic 5 or 6 trip units 

and/or a Modbus communication interface module for a link to a Modbus network.

Thanks to the ULP system, the functional unit becomes intelligent since it includes metering functions 

and/or communication functions.

Functional
unit

Intelligent
functional unit
(measurements
and local
display)

Functional unit
intelligent
(measurements,
local display and
communication)
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Main Menu

Presentation

The Main menu offers 5 menus containing the information required for monitoring and using the ULP 

system intelligent functional units. The description and content of the menus is set out for the Compact 

NSX circuit breakers.

The 5 menus offered in the Main menu are as follows:

For more information on the FDM121 display module menus, refer to the ULP system - User manual.

Navigation 

Navigation within the Main menu is as follows:

 The  and  keys are used to select one of the 5 menus.

 The OK key is used to confirm the selection.

 The ESC key has no effect.

Menu Description

Quick View menu

The Quick View menu provides quick access to the information essential for 

operation.

Metering menu

The Metering menu displays the data made available by the Micrologic trip unit:

 Current, voltage, power, energy and harmonic distortion measurements

 Minimum and maximum measurement values

Command menu

The Command menu controls a circuit breaker from the FDM121 display module 

which is equipped with a motorized communicating remote control.              

The proposed commands are:

 circuit breaker opening

 circuit breaker closing

 circuit breaker reset after tripping.

Alarms menu

The Alarms menu displays the alarm history of the last 40 alarms detected by the 

Micrologic trip unit since the last power up (see Detailed Tables of Alarms, page 110 

and Alarms on a Trip, Failure and Maintenance Event, page 109).

Services menu

The Services menu contains all the FDM121 display module set-up functions and the 

operating assistance information:

 Reset (peak demand values, energy meters)

 Set-up (display module)

 Maintenance (operation counters, load profile, etc.)

 Product version: Identification of the intelligent functional unit modules

 Language
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Quick View Menu

Presentation

The Quick View menu presents the information essential for operating the device connected to the front 

display module FDM121, divided into a number of screens. 

The number of available screens and their content depend on the device connected to the front display 

module FDM121. For example, with Compact NSX circuit breakers, they depend on: 

 The type of Micrologic trip unit (A or E)

 The number of circuit breaker poles (3-pole or 4-pole)

 The presence of options (ENVT or ENCT)

The screen number and number of available screens are indicated in the top right-hand corner of the 

display.

Navigation

Navigation within the Quick View menu is as follows:

 The  and  keys are used to go from one screen to another.

 The ESC key is used to return to the main menu.

 The  key is used to modify the display mode.

Example of Screens in the Quick View Menu

The table below shows screens 1 to 7 of the Quick View menu for a Compact NSX 4-pole circuit breaker 

equipped with a Micrologic E trip unit: 

Screen Description

Screen 1 in the Quick View menu displays: 

 The name of the IMU (Aircon FDR on the screen example opposite).

The name of the IMU defined with RSU can be up to 45 characters long, but only the 

first 14 characters are visible on the front display module FDM121.

 The Open/Closed/Trip status of the Compact NSX circuit breaker (if the BSCM module 

is present (Open on the screen example opposite)

 The status of the LED indicators on the front of the trip unit

 The long time protection Ir pick-up setting

 The current intensity of the most heavily loaded phase (I2 = 217 A in the screen 

example opposite)

Screen 2 in the Quick View menu displays the currents:

 Phase 1 current I1

 Phase 2 current I2

 Phase 3 current I3

 Neutral current IN

Screen 3 in the Quick View menu displays the phase to phase voltages:

 Phase 1 to phase 2 voltage V12

 Phase 2 to phase 3 voltage V23

 Phase 3 to phase 1 voltage V31

Screen 4 in the Quick View menu displays the phase to neutral voltages:

 Phase 1 to neutral voltage V1N

 Phase 2 to neutral voltage V2N

 Phase 3 to neutral voltage V3N
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Number of Screens Available for Compact NSX

The examples below illustrate the number of screens available according to the type of Micrologic trip unit 

and/or the type of Compact NSX circuit breaker.

 If the Compact NSX circuit breaker type is 4-pole equipped with a Micrologic type A trip unit, screens 

1 and 2 are available.

 If the Compact NSX circuit breaker type is 4-pole equipped with a Micrologic type E trip unit, screens 

1 to 7 are available.

 If the Compact NSX circuit breaker type is 3-pole without ENCT option, the IN current is not available 

on screen 2.

 If the Compact NSX circuit breaker type is 3-pole without ENVT option equipped with a Micrologic type 

E trip unit, screen 4 is not available.

Intelligent Modular Unit (IMU) Name

For optimum use of the electrical equipment, the RSU software can be used to assign a name to the IMU 

relating to the function with which it is associated (for more information, see ).

The procedure for displaying the IMU name is as follows:

Screen 5 in the Quick View menu displays the powers:

 Active power Ptot in kW

 Reactive power Qtot in kvar

 Apparent power Stot in kVA

Screen 6 in the Quick View menu displays the energies:

 Active energy Ep in kWh

 Reactive energy Eq in kvarh

 Apparent energy Es in kVAh

Screen 7 in the Quick View menu displays:

 The frequency F in Hz

 The power factor PF

 The cos ϕ

Screen Description

Step Action Display

1
Select the Quick view menu in the main menu using the  and  keys.

Pressing the OK key validates selection of the Quick view menu.

2 Screen 1 in the Quick View menu displays the IMU name: Motor-feeder.

The IMU name defined with RSU can consist of 45 characters maximum, but only 

the first 14 characters are visible on the front display module FDM121.
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6.3 RCU Operating Software

Description of the RCU Software

Presentation

The RCU (Remote Control Utility) software is a help utility for starting an electrical installation including 

devices connected to the communication network. 

The RCU software installed on a standard PC can be used to:

 Validate communication

 Monitor the electrical equipment remotely

List of Recognized Devices

The RCU software takes account of: 

 Micrologic trip units on Compact NSX and Masterpact NT/NW circuit breakers

 PM200/300/500/700/800 and PM9C power meters

 Advantys OTB interface modules

Example of Network Architecture

The figure below shows an example of communication network architecture, consisting of the 

communicating devices below: 

 A Masterpact NW20 circuit breaker equipped with a Micrologic 6.0 H trip unit

 A PM850 power meter

 A Compact NSX160 circuit breaker equipped with a Micrologic 6.2 E-M trip unit and a display module 

FDM121

 A Compact NSX400 circuit breaker with communicating motor mechanism and equipped with a 

Micrologic 6.3 E trip unit

 An Advantys OTB interface module connected to the OF contacts of non-communicating circuit 

breakers
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RCU Software Functions 

The RCU software includes the following functions, available depending on which devices are connected:

 Real-time display of measurements:

 The currents for each phase 

 Voltages

 Total powers

 Energies

 Real-time display of quality indicators:

 The power factor PF

 The total harmonic distortion for both current and voltage

 Real-time display of maintenance indicators 

 Real-time display of circuit breaker open/closed/trip states

 Viewing histories (trips, alarms, maintenance operations)

 Open/close command for circuit breakers with motor mechanism

 Reset meters and minimum and maximum values command

Command functions are protected by a password.

Example of RCU Screen

The figure below illustrates the current metering screen for a Compact NSX circuit breaker:

Using the RCU Software

For all information on using the RCU software, refer to the RCU Software Online Help.
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6.4 The Communication Network

Aim

This chapter describes the supervision and monitoring options for an installation using the data 

transmitted by the communication network.

What's in this Section?

This section contains the following topics:

Topic Page

Compact NSX Circuit Breaker Communication 151

History and Time-Stamped Information 152

Maintenance Indicators 153
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Compact NSX Circuit Breaker Communication

Presentation

Compact NSX circuit breakers are integrated in a communication network created using Modbus 

protocol. Modbus communication offers the options of: 

 Reading remotely:

 The circuit breaker states

 Measurements

 Operating assistance information

 Controlling the circuit breaker remotely 

For more information on the Modbus communication network, see the Modbus Compact NSX - User 
manual.

For more information on communicating modules, refer to the ULP system - User manual.

Remote Readout of the Circuit Breaker States

Remote readout of the circuit breaker states can be accessed by all Compact NSX circuit breakers 

equipped with a BSCM module. The following data is made available via the communication network:

 Open/closed position (OF)

 Trip indicator (SD)

 Electrical fault indicator (SDE)

For more information, refer to the Compact NSX circuit breakers - User manual.

Remote Readout of the Measurements

The measurement readout can only be accessed with Micrologic 5 and 6 trip units.

For more information on measurements, see The Metering Function, page 73.

Remote Readout of the Operating Assistance Information

The operating assistance readout can only be accessed with Micrologic 5 and 6 trip units. The following 

operating assistance information is made available:

 Protection and alarm parameter settings (see The RSU Parameter Setting Software, page 117)

 History and tables of time-stamped events (see History and Time-Stamped Information, page 152)

 Maintenance indicators (see Maintenance Indicators, page 153)

Circuit Breaker Remote Control

The circuit breaker remote control can be accessed by all Compact NSX circuit breakers equipped with 

a BSCM module and a communicating motor mechanism. The following commands are made available 

via the communication network:

 Circuit breaker opening

 Circuit breaker closing

 Circuit breaker reset

For more information, refer to the Compact NSX circuit breakers - User manual.
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History and Time-Stamped Information

History 

Micrologic trip units generate 3 types of history:

 History of alarms associated with measurements (the last 10 alarms are recorded)

 History of trips (the last 18 trips are recorded)

 History of maintenance operations (the last 10 operations are recorded)

Time-Stamped Information

Time-stamped information informs the user of all the dates relating to important information such as 

previous protection settings and minimum/maximum current, voltage and network frequency values.

The table of time-stamped information describes:

 The previous protection configuration parameters and corresponding dates

 The minimum and maximum voltage measurement values and corresponding dates

 The maximum current measurement values and corresponding dates

 The minimum and maximum network frequencies and corresponding dates

The time when the minimum and maximum values were reset is also available.
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Maintenance Indicators

BSCM Module Counters

The counters embedded in the BSCM module generate information relating to the number of volt-free 

contact operations. These volt-free contacts qualify: 

 The number of open/close operations (OF contact) and open on a fault operations (SD and SDE 

contacts) on the Compact NSX circuit breaker

 The number of close, open and reset operations on the motor mechanism

Micrologic Trip Unit Counters

The maintenance counters embedded in the Micrologic trip unit can be accessed by the communication 

option.

 Counters are assigned to each type of protection: 

 Long time protection

 Short time protection

 Instantaneous protection

 Ground fault protection

 Jam motor protection

 Phase unbalance protection

 Long start motor protection

 Underload motor protection

 10 counters are assigned to the alarms associated with measurements. These counters are reset if 

the alarm is reconfigured.

 One counter indicates the number of operating hours. This counter is updated every 24 hours. 

 4 counters are assigned to the load profile: Each counter counts up the number of operating hours per 

loading section (for example, one counter indicates the number of operating hours for the loading 

section 50...79% of In).

 6 counters are assigned to the temperature profile: Each counter counts up the number of operating 

hours per temperature section (for example, one counter indicates the number of operating hours for 

the temperature section 60...74°C).

 Maintenance counters are used to enter quantitative information about operations performed on the 

Micrologic trip unit (for example, number of push to trip tests, etc.) or the status of the Micrologic trip 

units (for example, number of Err screens, number of protection parameter setting lock/unlock 

operations, etc.).

 One counter indicates the amount of wear on the circuit breaker contacts as a %. When this figure 

reaches 100%, the contacts must be changed.
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Additional Characteristics
Aim

This chapter reproduces the tripping and limitation curves from part E of the Compact NSX 100-630 A - 
Catalogue.

What's in this Chapter?

This chapter contains the following topics:

Topic Page

Compact NSX100 to 250 - Distribution Protection 158

Compact NSX100 to 250 - Motor-Feeder Protection 162

Compact NSX400 to 630 - Distribution Protection 164

Compact NSX400 to 630 - Motor-Feeder Protection 166

Compact NSX100 to 630 - Reflex Tripping 168

Compact NSX100 to 630 - Limitation Curves 169
157
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Compact NSX100 to 250 - Distribution Protection 

Tripping Curves
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Tripping Curves
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Tripping Curves
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Compact NSX100 to 250 - Motor-Feeder Protection

Tripping Curves
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Isd = 5 ...13 x Ir

  Refl ex tripping.
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Tripping Curves

Micrologic 6.2 E-M electronic trip units
Micrologic 6.2 E-M - 25 A Micrologic 6.2 E-M - 50... 220 A
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50 A : Ir = 25 ...50 A
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150 A : Ir = 70 ...150 A
220 A : Ir = 100 ...220 A
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class 10
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Isd = 5 ...13 x Ir

  Refl ex tripping.

Micrologic 6.2 E-M (ground-fault protection)
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   25 A : Ig = 0.6 ...1 x In
   50 A : Ig = 0.3 ...1 x In
> 50 A : Ig = 0.2 ...1 x In
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Compact NSX400 to 630 - Distribution Protection 

Tripping Curves

Micrologic 2.3, 5.3 and 6.3 A or E electronic trip units
Micrologic 2.3 - 250... 400 A Micrologic 2.3 - 630 A
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630 A : Ir = 225 ...630 A

Isd = 1.5 ...10 x Ir

  Refl ex tripping.

Micrologic 5.3 and 6.3 A or E - 400 A Micrologic 5.3 and 6.3 A or E - 630 A
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630 A : Ir = 225 ...630 A

Isd = 1.5 ...10 x Ir

Ii = 1.5 ...11 In

tr = 0.5 ...16 s

  Refl ex tripping.
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Tripping Curves

Micrologic 6.3 A or E electronic trip units (cont.)
Micrologic 6.3 A or E (ground-fault protection)
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   40 A : Ig = 0.4 ...1 x In
> 40 A : Ig = 0.2 ...1 x In
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Tripping and Limitation Curves
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Compact NSX400 to 630 - Motor-Feeder Protection

Tripping Curves

Micrologic 1.3 M and 2.3 M electronic trip units
Micrologic 1.3 M - 320 A Micrologic 1.3 M - 500 A
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Isd = 5 ...13 x In

  Refl ex tripping.

Micrologic 2.3 M - 320 A Micrologic 2.3 M - 500 A
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320 A : Ir = 160 ...320 A
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500 A : Ir = 250 ...500 A

class 20
class 10
class 5

Isd = 5 ...13 x Ir

  Refl ex tripping.
166 LV434104 09/2009

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1652 of 3354



Tripping and Limitation Curves

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Tripping Curves

Micrologic 6.3 E-M electronic trip units
Micrologic 6.3 E-M - 320 A Micrologic 6.3 E-M - 500 A
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320 A : Ir = 160 ...320 A
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Isd = 5 ...13 x Ir
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  Refl ex tripping.

Micrologic 6.3 E-M (ground fault protection)
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Tripping and Limitation Curves
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Compact NSX100 to 630 - Reflex Tripping

Tripping Curves

Compact NSX100 to 630 devices incorporate the 
exclusive refl ex-tripping system.
This system breaks very high fault currents.
The device is mechanically tripped via a "piston" 
actuated directly by the pressure produced in the 
breaking units by the short-circuit.
For high short-circuits, this system provides a faster 
break, thereby ensuring discrimination.
Refl ex-tripping curves are exclusively a function of the 
circuit-breaker rating.
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Tripping and Limitation Curves
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Compact NSX100 to 630 - Limitation Curves

Limitation Curves

The limiting capacity of a circuit breaker is its aptitude 
to let through a current, during a short-circuit, that is 
less than the prospective short-circuit current.

Ics = 100 % Icu
The exceptional limiting capacity of the Compact NSX range greatly reduces the 
forces created by fault currents in devices.
The result is a major increase in breaking performance.
In particular, the service breaking capacity Ics is equal to 100 % of Icu.
The Ics value, defi ned by IEC standard 60947-2, is guaranteed by tests comprising 
the following steps:

break three times consecutively a fault current equal to 100% of Icu
check that the device continues to function normally, that is:
it conducts the rated current without abnormal temperature rise
protection functions perform within the limits specifi ed by the standard
suitability for isolation is not impaired.

Longer service life of electrical installations
Current-limiting circuit breakers greatly reduce the negative effects of short-circuits 
on installations.
Thermal effects
Less temperature rise in conductors, therefore longer service life for cables.
Mechanical effects
Reduced electrodynamic forces, therefore less risk of electrical contacts or busbars 
being deformed or broken.
Electromagnetic effects
Fewer disturbances for measuring devices located near electrical circuits.

Economy by means of cascading
Cascading is a technique directly derived from current limiting. Circuit breakers with 
breaking capacities less than the prospective short-circuit current may be installed 
downstream of a limiting circuit breaker. The breaking capacity is reinforced by the 
limiting capacity of the upstream device. It follows that substantial savings can be 
made on downstream equipment and enclosures.

Current and energy limiting curves
The limiting capacity of a circuit breaker is expressed by two curves which are a 
function of the prospective short-circuit current (the current which would fl ow if no 
protection devices were installed):

the actual peak current (limited current)
thermal stress (A2s), i.e. the energy dissipated by the short-circuit in a conductor 

with a resistance of 1 Ω.
Example
What is the real value of a 150 kA rms prospective short-circuit (i.e. 330 kA peak) 
limited by an NSX250L upstream ?
The answer is 30 kA peak (curve page  E-14 ).

Maximum permissible cable stresses
The table below indicates the maximum permissible thermal stresses for cables 
depending on their insulation, conductor (Cu or Al) and their cross-sectional area 
(CSA). CSA values are given in mm² and thermal stresses in A2s.
CSA  1.5  mm² 2.5 mm² 4  mm² 6 mm² 10 mm²

PVC Cu  2.97x104 8.26x104 2.12x105 4.76x105 1.32x106

Al 5.41x105

PRC Cu 4.10x104 1.39x105 2.92x105 6.56x105 1.82x106

Al 7.52x105

CSA 16  mm² 25 mm² 35  mm² 50 mm² 
PVC Cu 3.4x106 8.26x106 1.62x107 3.31x107

Al 1.39x106 3.38x106 6.64x106 1.35x107

PRC Cu 4.69x106 1.39x107 2.23x107 4.56x107

Al 1.93x106 4.70x106 9.23x106 1.88x107

Example
Is a Cu/PVC cable with a CSA of 10 mm² adequately protected by an NSX160F?
The table above indicates that the permissible stress is 1.32x106 A2s.
All short-circuit currents at the point where an NSX160F (Icu = 35 kA) is installed are 
limited with a thermal stress less than 6x105 A2s (curve  page  E-14 ).
Cable protection is therefore ensured up to the limit of the breaking capacity of the 
circuit breaker.
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Actual
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Isc

 
The exceptional limiting capacity of the Compact NSX range is 
due to the rotating double-break technique (very rapid natural 
repulsion of contacts and the appearance of two arc voltages 
in-series with a very steep wave front).
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   Current-limiting curves
Voltage 400/440 V AC Voltage 660/690 V AC

Limited short-circuit current (kÂ peak) Limited short-circuit current (kÂ peak)
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Energy-limiting curves
Voltage 400/440 V AC Voltage 660/690 V AC

Limited energy Limited energy
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Since product improvement is a continuing policy, we reserve the right to change 
specifications without notice.
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 2 

Advantages of Plug-Type Power Connections 
In Switchboards and Motor Control Centres 
 
For the Switchboard Manufacturer 

- Assists in standardising method of switchboard construction 
- Simplifies changes made to drives and feeders while the switchboard 

or MCC is under construction 
- Allows the demountable or withdrawable units to be made and tested 

away from the switchboard, then fitted at the final stage of 
manufacture. 

- In the case of distribution boards, the MCCB’s or switch-fuses can be 
purchased later in the construction programme due to the minimal 
amount of time needed to install. 

- Reduces the amount of labour needed, compared to making solid 
connections onto the busbars. 

- Provides a type tested method of connection. 
 
For the Customer/User 

- Simplifies changes on site. The plug-in method of connection means 
that drives and feeders can be added, deleted, modified or maintained 
without having to isolate the switchboard and disrupt power to the 
facilities. 

- Allows quick removal and substitution of spare units in the event of a 
failure. 
 
Safety 

- Busplugs provide a positive means of isolation. Maintenance and 
repairs can be carried out on withdrawn units, even with the power on. 

- Fully withdrawable units provide a visible confirmation of isolation of 
the circuit. 

Descriptive 
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 3

Use of Busplugs 
 
Busplugs provide an “Off-load” disconnectable link between the 
busbar system and the short circuit protective device (SCPD.) 
 
Busplugs are normally mounted on a tray or mounting panel 
containing all the protective, switching and control equipment for a 
motor drive or feeder circuit. The composite arrangement is then 
easily and safely “demountable” when the switchboard is alive. 
Withdrawable units (where both the line and power connections are 
unpluggable) would also use a busplug or similar device on the load 
side connections. 
 
Busplugs should not be used to connect non-protective devices (eg. 
Isolators and non-auto circuit breakers) unless that section of the 
supply is protected by a SCPD. 
 
Construction 
 
Housing 
These are injection moulded from 30% glass filled nylon. The material 
is self extinguishing and listed as UL 94V-O. 
 
Each phase is fully segregated. The deep cavities in the casing 
between each pole permits a separate opening into the busbar 
chamber and complete segregation between the dropper busbars. 
 
Contacts 
Contacts are press formed from electrolytic copper coil strip. The one 
piece design means that the current path is constricted only at the 
contact end. (Centre pivoted contact arrangements have constricted 
current paths at both ends of the contact.) 
 
The contact area is curved in both directions to ensure a consistent 
point of contact to the busbars. 
 
Contact pressure is maintained by a steel spring. 
 
Contacts are silver plated. (Nickel plating can be provided when the 
plugs are installed in sulphurous or polluted atmospheres.) 
 
Separate Contacts 
 
Use 
The UNI-PLUG contact sets can be used for earthing on withdrawable 
cells in Motor Control Centres and contacts in electrowinning cells etc. 
 
A stainless steel plate is available to clamp the contact spring in place 
depending on the method of installation. 
 
Each contact is rated at 250A 

Descriptive 
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 4 

Ordering Information 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Rating Poles Cat. No. Connection type Weight 
(kg) 

 
63A 

 
1 
1 
 

3 
3 
 

4 
4 
 

 
UP1063I 
UP1063E 

 
UP3063I 
UP3063E 

 
UP4063I 
UP4063E 

 
INTERNAL 
EXTERNAL 

 
INTERNAL 
EXTERNAL 

 
INTERNAL 
EXTERNAL 

 
0.13 
0.15 

 
0.33 
0.38 

 
0.43 
0.49 

 
250A 

 
1 
1 
 

3 
3 
 

4 
4 
 

 
UP1250I 
UP1250E 

 
UP3250I 
UP3250E 

 
UP4250I 
UP4250E 

 
INTERNAL 
EXTERNAL 

 
INTERNAL 
EXTERNAL 

 
INTERNAL 
EXTERNAL 

 
0.13 
0.17 

 
0.33 
0.46 

 
0.43 
0.60 

 
400A 

 
1 
1 
 

3 
3 
 

4 
4 
 

 
UP1400I 
UP1400E 

 
UP3400I 
UP3400E 

 
UP4400I 
UP4400E 

 
INTERNAL 
EXTERNAL 

 
INTERNAL 
EXTERNAL 

 
INTERNAL 
EXTERNAL 

 
0.15 
0.22 

 
0.40 
0.60 

 
0.53 
0.80 

 
800A 

 
3 
4 
 

 
UP3800 
UP4800 

 
EXTERNAL 
EXTERNAL 

 
1.45 
1.94 

 
1000A 

 
3 
4 
 

 
UP31000 
UP41000 

 
EXTERNAL 
EXTERNAL 

 
2.10 
2.80 

 
1200A 

 
3 
4 
 

 
UP31200 
UP41200 

 
EXTERNAL 
EXTERNAL 

 
2.50 
3.34 

    

 
250A  C250 

C250P 
CONTACT/SPRING 

STAINLESS STEEL PLATE 

Descriptive
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 Technical

Standards and Type-Tests 
 
Two standards are applicable to busplugs. 
 
AS/NZ53439.1 (IEC 60438-1) 
Low Voltage Switchgear and Controlgear Assemblies. This is the test 
standard when the busplug is used as a part of the switchboard 
assembly. 
Numerous tests have been carried out as prescribed in clause 8 of the 
standard. 
These tests include: 
• Temperature rise 
• Dielectric properties 
• Clearance and creepage distances 
• Short circuit strength to 65kA in conjunction with HRC fuses and 

moulded case circuit breakers for both motor circuits and feeders 
• Mechanical endurance of the contacts 
• The busplugs have also been included in numerous fault 

containment tests (to appendix ZD up to 65kA prospective for motor 
drives and feeder circuits with fuses and moulded case circuit 
breakers 

 
 
 
 
 
AS/NZS3947.3 (IEC 60947-3) 
Low Voltage Switchgear and Controlgear. Part 3: Switches, 
disconnectors, switch-disconnectors and fuse combination units. This 
standard applies when the busplug is installed as an integral part of the 
short circuit protective device. 
Tests carried out under clause 8.2.6.2 of this standard are to prove the 
short-circuit strength of the plug and connections to the SCPD (fuse 
combination units and moulded case circuit breakers.) Fault currents 
50-65kA depending on the rating of the SCPD. 
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    6                       7 

 

  

 

  

  

  

 

 
   

 Ratings 
 
 
 
 
Busplugs connect to 5-6.35mm bars as 
standard. 
 
Busplugs for 8 or 10mm bars are 
available if specifically ordered. 

 

 
 

 

 
   

 63A 250A  400A 800A 1000A 1200A 

 
UP1063 

        UP3663    (2) 
UP4063 

UP1250 
        UP3250    (2) 

UP4250 
 

UP1400 
        UP3400    (2) 

UP4400 

UP1800 
UP3800 
UP4800 

UP31000 
UP41000 

UP31200 
UP41200 

Rated Thermal Current (A) 63 250  400 800 1000 1200 
Rated Operational Voltage Ue    (VAC) 1000 1000  1000             800       (3)             800       (3)             800       (3) 
Rated Insulation Voltage Ue    (VAC) 1000 1000  1000             800       (3)             800       (3)             800       (3) 
Short. Circuit. Current (With Back-Up Hrc Fuses)  (kA) 63       
Short. Circuit. Current (With Back-Up Mccb) (kA) 65       
Frequency  (HZ) 40-60       
Permissible Ambient Temperature  (°C) -20 to +70       
Contacts Per Pole 1 1  2 4 5 6 
Contact Resistance  (mΩ)              59       (4)              59       (4)               34       (4)              19       (4) - - 

        
1. Test certificates for temperature rise and short-circuit strength (in conjunction with HRC fuses and MCCB’s) are 
 available on request.   

2. Busplugs available as internal (I) or external connection (E)   
3. Busplugs 800-1200A can be made for 1000V if specified. 

  

4. Average resistance per pole. 
  

UP1063I

UP3063I 

UP4063E 

UP3250I

UP3250E

UP4250I

UP1400E

UP3400E

UP1800

UP3800 

UP4800 

UP31000

UP31000

UP31200

UP31200UP4400I

Technical 
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Conductors 
 
The busplugs may be connected to the SCPD by means of cable, or 
solid or flexible busbar. 
 
The current rating of the conductors should be at least the FLC of the 
motor, or for a heat feeder circuit, the rating of the switch. 
 
For currents above 500A, the conductors must also be sized to be 
able to carry the least produced at the terminals of the SCPD. The 
following minimum sectional areas are the minimum recommended 
for copper. 

 
500A  180mm² 
630A  240mm² 
800A  300mm² 
1000A  600mm² 
1200A  800mm² 
 
The conductors may also be rated on the basis of the reduced short 
circuit stresses that would occur on the load side of the SCPD 
provided that the connections are made in accordance with clause 
7.5.5.1.2 of AS/NZ53439.1 
 
All internally connected busplugs are provided with connection 
hardware. 
 
Thread Type   M8 
Tightening tension  12N/M 
Max cable lug width 19mm 
Max busbar size  25.4x6.4mm 
 
 

 

Connection 
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Barriers 
 
These are supplied standard on 250 and 400A busplugs. They are a 
barrier to the inside termination to the contact/s. The 250A barrier 
has a cut-out for 25x3mm bars, and the 400A for 25x6mm bars.  
 
These may be substituted for Insulation Cones (to be ordered 
separately) or they may be discarded if segregation for the purpose 
of insulation or ionised gasses entering the busbar zone through the 
busplug is not an issue. 
 
 

 

Connection
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Insulation Cones 
 
Use 
These INSULATION CONES are designed for internally connected 
UNI-PLUGS rated 63 to 250 AMPS. They are recommended for use 
where: 

 
a)  The connections are required to be shrouded to at least IP20. 
 

b)  The connection between the busplug and short circuit protective 
device must be fully insulated to comply with clause 7.7.5.1.1.2 of 
AS/NZS 3439.1 

 
c)  The busplug is installed in an enclosure designed to contain the effects of 

an internal arcing fault. 
 
Installation 
The cone should be cut by means of a knife to provide an opening to 
suit the conductor. The hole is normally at the end of the cone, but 
any other position may be used. 
 
The cone will accommodate cables up to 11mm external diameter 
(50mm²) and rectangular bars 20 x 6mm. 
 
Material 
The cones are injection moulded from pliable, flame retarded PVC. 
 
CAT. No. 
UPC (set of red, white and blue unless otherwise specified.) 
 
Colours 
Standard colours are red, white, yellow, blue and black. 
 

 

Connection
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Cut-out Details 

 
 

Dimensions
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KENTAN ENGINEERING 
A.B.N. 21 009 217 654 
 
 
Unit 3, 8 Carole Road 
MADDINGTON  Western Australia  6109 
 
P.O. Box 284 
MADDINGTON   Western Australia  6989 
 
International Telephone: 61 8 9493 5255 
National Telephone: (08) 9493 5255 
Facsimile: (08) 9493 5242 
Email: sales@kentan.com.au 
Internet: www.kentan.com.au 
 
 
 
 
 
 

Kentan Engineering is a Quality Assured Company. 
 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1673 of 3354



PowerLogic™ Ethernet Gateway
EGX100

Installation Guide
63230-319-200A3 03/2013

SAFETY PRECAUTIONS

INTRODUCTION

Box Contents
• EGX unit and connectors
• Registration card
• Installation guide
• Technical Library CD-ROM
• Technical support contact sheet

Additional Resources
Documentation: Go to www.powerlogic.com, and then click the manual you want to download.

Firmware: Go to www.powerlogic.com, and then click the firmware file you want to download. For more 
information, see the user’s guide 63230-319-204. 

NOTE: If you do not have a user name and password, follow the instructions on the web site.

Quick Start Checklist
 Mount the unit.
 Determine the control power method and connect the power.
 Configure the Ethernet communications settings with a web browser (using an Ethernet crossover 

cable) or with HyperTerminal (using a null modem cable, which is included in the TCSEAK0100 
configuration kit [sold separately]).

 Configure the serial ports.
 Configure the device list.
 Wire the serial ports.

DESCRIPTION
1. 24 Vdc control power connection
2. 10/100BaseTx (802.3af) connection
3. LEDs:

Ethernet:
• LK: Active link
• TX: Transmitting data
• RX: Receiving data
• 100: Link speed. 100 Mb = ON, 10 Mb  = OFF

Serial:
• RS485: RS485 mode = ON, RS232 mode = OFF
• TX: Transmitting data
• RX: Receiving data

Power/Status
4. DIN rail release
5. Reset button (press to reboot the EGX; no data is lost)
6. RS485 connection
7. Dip switches
8. RS232 connection

INSTALLATION

Dimensions

DIN Rail Mounting and Removal

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH
• Only qualified workers should install this equipment. Such work should be performed only after 

reading this entire set of instructions.
• NEVER work alone.
• Before performing visual inspections, tests, or maintenance on this equipment, disconnect all 

sources of electric power. Assume that all circuits are live until they have been completely de-
energized, tested, and tagged. Pay particular attention to the design of the power system. Consider 
all sources of power, including the possibility of backfeeding.

• Apply appropriate personal protective equipment (PPE) and follow safe electrical practices. For 
example, in the USA, see NFPA 70E.

• Turn off all power supplying the equipment in which the EGX is to be installed before installing and 
wiring the EGX.

• Always use a properly rated voltage sensing device to confirm that power is off.
• Beware of potential hazards, wear personal protective equipment, and carefully inspect the work 

area for tools and objects that may have been left inside the equipment.
• The successful operation of this equipment depends upon proper handling, installation, and 

operation. Neglecting fundamental installation requirements may lead to personal injury as well as 
damage to electrical equipment or other property.

Failure to follow these instructions will result in death or serious injury.

1

2

6 7 8

3

4

LK

TX

RX

100

RS485

TX

RX

5
�/

TOP FRONT BOTTOM

35
1.38

57.9
2.28 80.8

3.18 90.7
3.57

65.8
2.59

45.2
1.78

2.5
0.1049.5

1.95

68.3
2.69

72
2.83

Millimeters
Inches

1

2Click 1

2

DIN Rail 
(TS-35)

Slide release

Mount Removal
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Powering the EGX

Power-over-Ethernet (PoE [IEEE 802.3af])
The EGX supports PoE (IEEE 802.3af), allowing the EGX to be powered over an Ethernet connection. Use 
either configuration A or B below:

NOTE: Use a PoE injector that fully complies with the IEEE 802.3af standard for active midspan devices, 
such as the TCSEAV0100 from Schneider Electric.

24Vdc Control Power

Ethernet Configuration
Before configuring the EGX, obtain a unique static IP address, subnet mask, and default gateway address 
from your network administrator. Use a Web browser or HyperTerminal to configure the EGX with the 
information obtained from your network administrator.

Ethernet Setup Using a Web Browser
1. Disconnect your computer from your network.

NOTE: After disconnecting from your network, your computer should automatically use the default IP 
address 169.254.###.### (### = 0 to 255) and the default subnet mask 255.255.0.0. If the IP address 
is not automatically configured, contact your network administrator to set up a static IP address.

2. Connect an Ethernet crossover cable from the EGX to the computer.

NOTE: See “Powering the EGX” for powering options.
3. Start Internet Explorer (version 6.0 or higher).
4. In the Address text box, type 169.254.0.10, then press Enter.
5. Type Administrator for your user name, type Gateway for your password, then click OK. User names 

and passwords are case sensitive.
6. Click Setup.
7. If the “Ethernet & TCP/IP” page isn’t open, click Ethernet & TCP/IP in the menu on the left side of the 

page.
8. Select the frame format and media type (see Table 1 for a description of each option).
9. Enter your IP address, subnet mask, and default gateway address assigned to your EGX by your 

network administrator (see Table 1 for a description of each option), then click Apply.
10. Reconnect your computer to your network. If you assigned a static IP address to your computer in step 

1, you must restore your computer’s original settings before reconnecting to your network.

Ethernet Setup Using HyperTerminal
1. Attach a null modem cable (see below).

NOTE: The RJ45 to DB9 adapter and the Ethernet crossover cable are included in the TCSEAK0100 
configuration kit (sold separately).

2. Click Start > Run, then type hypertrm.
3. In the Name text box, type a name for the new connection (for example, EGX config), then click OK.
4. In the Connect using drop-down list box, select the computer COM port you will be using, then 

click OK.

5. Set the COM properties as follows: Bits per second = 19200, Data bits = 8, Parity = None, Stop bits = 1, 
and Flow control = None.

6. Click OK.
7. Start the EGX Setup Utility:

a. Cycle power or press the reset button on the EGX.
b. While the green Power/Status LED blinks rapidly, press Enter on the computer keyboard to access 

the setup utility. See Table 2 for a description of the setup options.
NOTE: The Power/Status LED stops blinking after 5 seconds.A B

Midspan PoE Injector
(part number TCSEAV0100)

10/100BaseTx

Ethernet Switch with
endspan PoE ports

Ethernet Switch

+

–

(7)   +

(6)   –

EGX Control 
Power 

Connector

Power Supply
+24 Vdc ± 10%

24 Vdc 
Power 
Source

Fuse 
disconnect

Ethernet 
crossover 

cable

10/100BaseTx 
(802.3af) port

To computer
Ethernet port 

Table 1: EGX Ethernet and TCP/IP Settings

Option Description Setting

Frame Format Used to select the format for data sent over 
an Ethernet connection.

Ethernet II, 802.3 SNAP

Default: Ethernet II

Media Type Used to define the physical Ethernet 
connection.

• 10T/100Tx Auto
• 10BaseT-HD
• 10BaseT-FD
• 100BaseTX-HD
• 100BaseTX-FD

Default: 10T/100Tx Auto

IP Address

Used to enter the static IP address of the 
EGX.

NOTE: If you enter an IP address that is 
already in use, you will be prompted to 
select a different IP address.

0.0.0.0 to 255.255.255.255

Default: 169.254.0.10

Subnet Mask Used to enter the Ethernet IP subnet mask 
address of your network.

0.0.0.0 to 255.255.255.255

Default: 255.255.0.0

Default Gateway
Used to enter the gateway (router) IP 
address used for wide area network (WAN) 
communications.

0.0.0.0 to 255.255.255.255

Default: 0.0.0.0

RS232 serial 
port
(See Table 3 
on page 2 
for pinouts)

RJ45 to 
DB9 
adapter

Ethernet 
crossover 
cable

Table 2: EGX Setup Utility Options

Option Description Setting

1 Used to select the language for the current 
HyperTerminal session.

English, French, Spanish, German

Default: English

2 Used to select the format for data sent over an 
Ethernet connection.

Ethernet II, 802.3 SNAP

Default: Ethernet II

3

Used to enter the static IP address of the EGX.

NOTE: If you enter an IP address that is already 
in use, you will be prompted to select a different 
IP address.

0.0.0.0 to 255.255.255.255

Default: 169.254.0.10

4 Used to enter the subnet mask of your network.
0.0.0.0 to 255.255.255.255

Default: 255.255.0.0

5
Used to enter the default gateway (router) IP 
address used for wide area network (WAN) 
communications.

0.0.0.0 to 255.255.255.255

Default: 0.0.0.0

6 Used to define the physical Ethernet 
connection.

• 10T/100Tx Auto
• 10BaseT-HD
• 10BaseT-FD
• 100BaseTx-HD
• 100BaseTx-FD

Default: 10T/100Tx Auto

7 Resets all Ethernet settings to factory defaults. —

8
Saves the settings and exits the setup utility.

—
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Serial Configuration
1. Start Internet Explorer.
2. In the Address text box, type the IP address assigned to your EGX, then press Enter.
3. Type Administrator for your user name, type Gateway for your password, then click OK.
4. Click Serial Port or Device List as appropriate and proceed to the sections below.

Serial Port
1. Click Serial Port.
2. Select the mode, physical interface, transmission mode, baud rate, and parity for the serial COM port. 
NOTE: Attached serial devices must have the same baud rate, parity, and wiring mode settings. If you are 
using RS485, set the mode according to whether your daisy chain is 2-wire or 4-wire. 

3. If Mode is set to Slave, enter a unique IP address for each remotely connected device. See the User’s 
Guide 63230-319-204 for more information about the slave mode.

4. Click Apply to save changes.

Device List
For daisy-chain devices on the COM port:

• In Master mode, Modbus/Jbus devices do not have to be defined in the Device List, but it helps you 
manage your system.

• PowerLogic™ protocol (SY/MAX) devices must be defined in the Device List.

To set up the Device List for the EGX:

1. Click Device List.
2. Select the number of viewable devices (1 to 128). The default number of devices is eight. 

3. In Master mode, enter the Local ID and select the Protocol for each attached device on the daisy 
chain. In Slave mode, enter the Local ID, Remote ID, and select the Connection for each device that 
needs to be remotely connected.

4. Click Apply.

NOTE: Do not use address 1 or 16 in a mixed mode daisy chain (for example, a single daisy chain with 
some devices using PowerLogic™ protocol and others using Modbus/Jbus protocol).

RS485 Wiring
NOTE: For surge protection, we recommend connecting the shield wire directly to an external earth ground 
at a single point. 

4-wire Devices

NOTE: The color code shown is for Belden 8723. The color code for Belden 9842 is Blue/White (Tx+), 
White/Blue (Tx-), Orange/White (Rx+), and White/Orange (Rx-).

2-wire Devices

Daisy Chain Maximum Distances

RS485 Biasing and Termination

RS232 Serial Port
The RS232 port is used to configure the EGX network parameters, and also can be used for serial 
communication using Modbus. The EGX RS232 port is wired as a data terminal equipment (DTE) device 
and uses a standard RJ45 connector. 

NOTE: An RJ45 to DB9 adapter is included in the TCSEAK0100 configuration kit (sold separately) for use 
with an Ethernet crossover cable.

Parameter Options Default Setting
Mode Master, Slave Master

Physical Interface RS485 4-wire, RS485 2-wire, RS232 RS485 2-wire

Transmission Mode
Master mode: Automatic1, Modbus ASCII

Slave mode: Modbus RTU, Modbus ASCII

Master mode: 
Automatic

Slave mode: Modbus 
RTU

Baud Rate 2400, 4800, 9600, 19200, 38400, 560002, 576002 19200

Parity None, Even Even
1 Automatic mode allows you to communicate to Modbus RTU, PowerLogic™ (SY/MAX), and Jbus 

slave devices on the same daisy chain at the same time.
2 RS232/Modbus ASCII only.

(1) Tx+ (TXD1)
(2) Tx- (TXD0)
(3) Rx+ (RXD1)
(4) Rx- (RXD0)
(5)

Rx+
Rx-
Tx+
Tx-

Rx+
Rx-
Tx+
Tx-

Rx+
Rx-
Tx+
Tx-

Up to 32 devices.

EGX

Belden 8723 or 9842

Slave 1 Slave 2

Green
White
Red
Black

Slave 3

Two (2) 
MCT2W485 
terminators or 

Shield

Terminators

Baud Rate Max. distance for 1–16 devices Max distance for 17–32 devices
1200 10,000 ft (3,048 m) 10,000 ft (3,048 m)

2400 10,000 ft (3,048 m) 5,000 ft (1,524 m)

4800 10,000 ft (3,048 m) 5,000 ft (1,524 m)

9600 10,000 ft (3,048 m) 4,000 ft (1,219 m)

19200 5,000 ft (1,524 m) 2,500 ft (762 m)

38400 5,000 ft (1,524 m) 1,500 ft (457 m)

NOTE: This table is only to be used as a guide.

(3) Rx+ (D1)
(4) Rx-  (D0)
(5)

L+
L-

L+
L-

L+
L-

Up to 32 devices

EGX

Belden 9841

Slave 1

Blue
White

Slave 3

MCT2W485 
terminator or 
120  resistor

Shield

Slave 2

Terminator

Table 3: RS232 Pin Assignments (EIA/TIA-561 for RJ45)

Pin No. Description
Pin 1 Data Set Ready

Pin 2 Received Line Signal Detector (Data Carrier Detect)

Pin 3 Data Terminal Ready

Pin 4 Signal Ground

Pin 5 Received Data

Pin 6 Transmit Data

Pin 7 Clear To Send

Pin 8 Request To Send

1

Tx

2

Rx

3

Rx-

4

Rx+

5

–

6

+
Dip switch settings 
shown are the 
recommended settings 
for 4-wire and 2-wire 
daisy chains. The 2-
wire dip switch settings 
are the default.

Dip Switch Settings

4-wire

2-wire

UP/ON DOWN/OFF

Jum
per (2-w

ire)

B
ias

Term
ination

ON
OFF
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SPECIFICATIONS MAINTENANCE AND TROUBLESHOOTING

Maintenance
The EGX does not require maintenance, nor does it contain any user-serviceable parts. If the EGX 
requires service, contact your local sales representative for help. Refer to the technical support contacts 
provided in the shipping carton for a list of support phone numbers by country. Do not open the EGX 
enclosure; this will void the product warranty agreement.

Diagnostics
The Diagnostics page served by the EGX, displays diagnostic data that may be helpful in troubleshooting 
network problems. This page also contains information about your specific EGX, including the serial 
number, manufacturing date, and media access control (MAC) address. Clicking the Reset button on this 
page clears all cumulative counters.

NOTE: This page will show accumulated readings since the EGX was last activated. If power to the EGX is 
lost, all values reset to zero.

Troubleshooting
Control Power Input
Power-over-Ethernet Class 3

Operating Input Range 24 Vdc (±10%) sourced by Class 2 rated power 
supply

Burden, maximum 4 W

Isolation 1.5 kV

Environmental
 Ambient Operating Temperature –25°C to +70°C

 Storage Temperature –40°C to +85°C

 Humidity Rating 5–95% Relative Humidity (non-condensing) at 
+55°C

 Pollution Degree Class 2

Physical
 Weight 6 oz. / 170 g

 Dimensions
Height (3.18 in. / 80.8 mm), 
Width (2.83 in. / 72 mm), 
Depth (2.59 in. / 65.8 mm)

Enclosure IP30

Regulatory/Standards Compliance for Electromagnetic Interference
Emissions (radiated and conducted) EN 55022 / EN 55011 / FCC Class A

Immunity for Industrial Environments:
Electrostatic Discharge
Radiated RF
Electrical Fast Transients
Surge
Conducted RF
Power Frequency Magnetic Field

EN 61000-6-2
EN 61000-4-2
EN 61000-4-3
EN 61000-4-4
EN 61000-4-5
EN 61000-4-6 
EN 61000-4-8 

Regulatory / Standards Compliance for Safety
International (CB Scheme) IEC 60950

USA UL 508 / UL 60950

Canada cUL (complies with CSA C22.2, #60950)

Europe EN 60950

Australia / New Zealand AS/NZS 60950

Other Regulatory / Standards Compliance
Europe CE

Transparent Ready B15

Australia C-Tick

DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH
• This equipment must be installed and serviced only by qualified personnel.
• Qualified persons performing diagnostics or troubleshooting that require electrical conductors to be 

energized must comply with and follow safe electrical work practices. For example, in the USA, see 
NFPA 70E.

Failure to follow these instructions can result in death or serious injury.

Problem Possible Cause Solution

Power/Status LED 
is not lit.

Source power is not 
applied or is not stable. Apply power or check power source.

LED is burned out. Check to see if other LEDs operate properly.

Ethernet link LED 
is not lit.

Proper link is not 
established.

Make sure the proper cable is used and connected.

Make sure the proper media type is selected in the EGX 
Communications setup configuration.

Power/Status LED 
repeats a four 
blink-pause 
pattern

The IP address that the 
EGX was assigned is 
being used by another 
networked device.

Assign a new IP address to the EGX or to the conflicting 
device.

NOTE: When a duplicate IP address is detected, the 
EGX resets its specified IP address to the default IP 
address. When the EGX detects the conflict no longer 
exists, it will use the specified IP address.

Cannot browse the 
EGX.

Incorrect network 
configuration.

Verify all IP parameters are correct.

Verify EGX receives requests (ping EGX by going to 
DOS prompt and typing “ping” and the EGX IP address, 
e.g., ping 169.254.0.10).

Verify all browser internet options connections settings 
are correct.

Forgot 
administrator 
password.

Call your local sales representative for assistance.

Electrical equipment should be installed, operated, serviced, and maintained only by 
qualified personnel. No responsibility is assumed by Schneider Electric for any 
consequences arising out of the use of this material.

63230-319-200A3 03/2013
Replaces 63230-319-200A2 12/2008
© 2005-2013 Schneider Electric. All Rights Reserved.

Schneider Electric
35 rue Joseph Monier
92500 Rueil-Malmaison, France
www.schneider-electric.com
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Instruction
Bulletin

Boletín de
instrucciones

Directives
d'utilisation

48041-082-03
07/2008

Cedar Rapids, IA, USA

Micrologic Neutral CT Wiring Guidelines
Masterpact® NT/NW and PowerPact® P- and R-Frame Circuit Breakers
Especificaciones de alambrado para el TC al neutro Micrologic®
Interruptores de potencia Masterpact® NT/NW e interruptores automáticos PowerPact®
marcos P y R
Directives de câblage du TC du neutre Micrologic®
Disjoncteurs Masterpact® NT/NW et PowerPact® à châssis P et R

ECN 675D  Replaces / Reemplaza / Remplace 48041-082-02 09/2007

Retain for future use. / Conservar para uso futuro. / À conserver pour usage ultérieur.

Overview Generalidades Généralités
This instruction bulletin includes 
wiring guidelines for Micrologic field 
installable neutral CT kits and for 
new Micrologic neutral CT 
installations.

Este boletín de instrucciones incluye los 
procedimientos de alambrado de los 
accesorios de TC al neutro Micrologic de 
instalación en campo así como las 
instrucciones de instalación de TC al 
neutro Micrologic nuevos.

Ce bulletin d’instructions contient les 
directives de câblage pour les kits de TC 
du neutre Micrologic installables sur place 
et pour les nouvelles installations du TC du 
neutre Micrologic.

DANGER / PELIGRO / DANGER
HAZARD OF ELECTRIC SHOCK, 
EXPLOSION OR ARC FLASH
• Apply appropriate personal 

protective equipment (PPE) and 
follow safe electrical work 
practices. See NFPA 70E.

• This equipment must only be 
installed and serviced by qualified 
electrical personnel.

• Turn off all power supplying this 
equipment before working on or 
inside equipment.

• Always use a properly rated 
voltage sensing device to confirm 
power is off.

• Replace all devices, doors and 
covers before turning on power to 
this equipment.

PELIGRO DE DESCARGA ELÉCTRICA, 
EXPLOSIÓN O DESTELLO POR ARQUEO
• Utilice equipo de protección personal 

(EPP) apropiado y siga las prácticas de 
seguridad eléctrica establecidas por su 
Compañía, consulte la norma 70E de 
NFPA.

• Solamente el personal eléctrico 
especializado deberá instalar y prestar 
servicio de mantenimiento a este equipo.

• Desenergice el equipo antes de realizar 
cualquier trabajo dentro o fuera de él.

• Siempre utilice un dispositivo detector de 
tensión nominal adecuado para 
confirmar la desenergización del equipo.

• Vuelva a colocar todos los dispositivos, 
las puertas y las cubiertas antes de 
volver a energizar el equipo.

RISQUE D'ÉLECTROCUTION, 
D'EXPLOSION OU D'ÉCLAIR D'ARC
• Portez un équipement de protection 

personnelle (ÉPP) approprié et 
observez les méthodes de travail 
électrique sécuritaire. Voir NFPA 70E.

• Seul un personnel qualifié doit effectuer 
l'installation et l'entretien de cet 
appareil.

• Coupez toutes les alimentations à cet 
appareil avant d’y travailler.

• Utilisez toujours un dispositif de 
détection de tension ayant une valeur 
nominale appropriée pour vous assurer 
que l'alimentation est coupée.

• Replacez tous les dispositifs, les portes 
et les couvercles avant de mettre 
l'appareil sous tension

Failure to follow these 
instructions will result in death or 
serious injury.

El incumplimiento de estas 
instrucciones podrá causar la muerte o 
lesiones serias.

Si ces directives ne sont pas 
respectées, cela entraînera la mort ou 
des blessures graves.
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Table / Tabla / Tableau 1 : Kit contents / Contenido del accesorio / Contenu du kit

Quantity / Cantidad / Quantité Description / Descripción / Description

2
Jumper
Cables de conexión en puente
Cavalier

1
Capacitor
Capacitor
Condensateur

1
Belden Cable with Conduit1 Cable  
Belden® con tubo conduit2 / Câble 
Belden® avec conduit3

1 Belden cable is insulation rated to 300 V. Segregation of the circuits must occur if cable is in direct contact with voltage greater than 300 V.
2 El cable Belden tiene aislamiento adecuado para 300 V. Los circuitos deben segregarse si el cable está en contacto directo con tensión mayor que 300 V.
3 L'isolation du câble Belden est homologuée pour une tension de 300 V. Les circuits doivent être isolés si le câble est en contact direct avec une tension supérieure 

à 300 V.

Applications Aplicaciones Applications
Field Upgrade Modernización en campo Actualisation sur place

For existing installations.

• 800–3200 A Masterpact NT/NW 
UL/ANSI Circuit Breakers (See 
page 3)

• 800–4000 A Masterpact NT/NW 
IEC Circuit Breakers  (See 
page 3)

• 3200LI–6000 A Masterpact NW 
UL/ANSI Circuit Breakers (See 
page 5)

• 4000b–6300 A Masterpact NW 
IEC Circuit Breakers (See 
page 5)

Para las instalaciones existentes de:

• interruptores de potencia Masterpact 
NT/NW UL/ANSI de 800 a 3 200 A 
(consulte la página 3)

• interruptores de potencia Masterpact 
NT/NW IEC de 800 a 4 000 A (consulte 
la página 3)

• interruptores de potencia Masterpact 
NW UL/ANSI de 3 200LI a 6 000 A 
(consulte la página 5)

• interruptores de potencia Masterpact 
NW IEC de 4 000b a 6 300 A (consulte 
la página 5)

Pour les installations existantes de :

• disjoncteurs Masterpact NT/NW 
UL/ANSI de 800 à 3200 A (voir la 
page 3)

• disjoncteurs Masterpact NT/NW IEC de 
800 à 4000 A (voir la page 3)

• disjoncteurs Masterpact NW UL/ANSI 
de 3200LI à 6000 A (voir la page 5)

• disjoncteurs Masterpact NW IEC de 
4000b à 6300 A (voir la page 5)

New Installation Instalación nueva Nouvelle installation

For all new Masterpact NT/NW and 
Powerpact P- and R-frame 
installations (See page 8)

Para todas las instalaciones nuevas de 
interruptores de potencia Masterpact 
NT/NW e interruptores automáticos 
Powerpact marcos P y R (consulte la 
página 8)

Pour toutes les nouvelles installations de 
disjoncteurs Masterpact NT/NW et 
Powerpact à châssis P et R (voir la page 8)
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Field Upgrade Procedures Procedimientos de modernización 
en campo

Procédures d’actualisation sur 
place

UL/ANSI 800–3200 A NT/NW and 
IEC 800–4000 A Circuit Breakers

Interruptores de potencia Masterpact 
NT/NW UL/ANSI de 800 a 3 200 A e IEC 
de 800 a 4 000 A

Disjoncteurs Masterpact NT/NW 
UL/ANSI de 800 à 3200 A et IEC de 800 à 
4 000 A

Wiring procedures for UL/ANSI 800–
3200 A (W-frame), ANSI 4000 A 
fixed-mounted, and IEC 800–4000 A 
Masterpact NT and NW circuit 
breakers.

Procedimientos de alambrado de los 
interruptores de potencia Masterpact NT y 
NW; UL/ANSI de 800 a 3 200 A 
(marco W), de montaje fijo ANSI de 4 000 
A e IEC de 800 a 4 000 A.

Procédures de câblage pour disjoncteurs 
Masterpact NT et NW; UL/ANSI de 800 à 
3200 A (châssis W), à montage fixe ANSI 
de 4000 A et IEC de 800 à 4000 A.

Existing Neutral CT Wiring 
Removal

Desconexión de los cables del TC al 
neutro existentes

Retrait du câblage du TC du neutre 
existant

1. Remove wire connections from 
neutral current transformer 
terminals T1, T2, T3, T4 and 
GND and cut the Belden® cable 
as shown.

2. Using electrical tape, wrap the 
cut end of the Belden cable as 
shown.

1. Desconecte los cables de las 
terminales T1, T2, T3, T4 y TIERRA 
(Gnd) del transformador de corriente al 
neutro y corte el cable Belden® como 
se ilustra.

2. Empleando cinta aislante, enrede los 
extremos cortados del cable Belden 
como se ilustra.

1. Défaire les raccordements de fils des 
bornes T1, T2, T3, T4 et Gnd (terre) du 
TC du neutre et couper le câble 
Belden® comme indiqué.

2. Entourer l’extrémité coupée du câble 
Belden avec du ruban isolant 
(chatterton) comme indiqué.

FIG. 1 : Existing Wire Removal / Desconexión de los cables existentes / Retrait des fils existants

Replacement Neutral CT Wiring 
Installation

Instalación de los cables del TC al 
neutro de repuesto

Installation du câblage du TC du neutre 
de rechange

NOTE: Shielded cable must not be 
longer than 4 meters (13 ft.)

NOTA: El cable blindado no deberá ser de 
una longitud mayor a 4 metros (13 pies).

REMARQUE : La longueur du câble blindé 
ne doit pas dépasser 4 mètres (13 pieds)

Vc Vn T4 T3 T1 T2Gnd

06
13

58
20

Vc Vn T4 T3 T1 T2Gnd

06
13

58
20

Remove connection from earth ground / 
Retire las conexiones de tierra / 
Défaire le raccordement à la terre

Discard / Deseche /
Mettre au rebut Cut / Corte / 

Couper

Tape / 
Cinta / 
Ruban

Neutral CT / TC al neutro / TC du neutre
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CAUTION / PRECAUCIÓN / ATTENTION
HAZARD OF IMPROPER TRIP 
SYSTEM OPERATION
F1 and F2 must be isolated from 
ground. Verify all wiring per the 
instructions in this bulletin.

PELIGRO DE FUNCIONAMIENTO 
INAPROPIADO DEL SISTEMA DE 
DISPARO
F1 y F2 deberán ser aislados de tierra. 
Asegúrese de que todo el alambrado haya 
sido instalado de acuerdo con las 
instrucciones de este boletín.

RISQUE DE MAUVAIS 
FONCTIONNEMENT DU SYSTÈME DE 
DÉCLENCHEMENT
F1 et F2 doivent être isolées de la terre. 
Vérifiez tout le câblage selon les 
directives de ce bulletin.

Failure to follow this instruction 
can result in a nuisance trip 
during closing.

El incumplimiento de esta instrucción 
puede causar disparos incorrectos 
durante la operación de cierre.

Si cette précaution n’est pas 
respectée, cela peut entraîner un 
déclenchement intempestif pendant la 
fermeture.

1. Feed the replacement Belden 
cable (encased in plastic 
conduit) from the neutral CT to 
the cradle terminals.

2. Connect jumper to terminals T4 
and T3.

3. Connect capacitor to terminals 
T1 and T3.

4. Connect red wire to T1 and black 
wire to T2.

Do Not make any connections to 
earth ground.

5. Connect shield of Belden cable to 
terminal labeled Gnd.

1. Conecte el cable Belden de repuesto 
(revestido de tubo conduit de 
plástico) del TC al neutro a las las 
terminales de la cuna.

2. Conecte el cable de conexión en 
puente a las terminales T4 y T3.

3. Conecte el capacitor a las terminales 
T1 y T3.

4. Conecte el cable rojo a la terminal T1 y 
el cable negro a la terminal T2.

No realice ninguna conexión a tierra.

5. Conecte el blindaje del cable Belden a 
la terminal marcada Tierra (Gnd).

1. Raccorder le câble Belden de 
rechange (enrobé d’un conduit en 
plastique) du TC du neutre aux bornes 
du berceau.

2. Raccorder le cavalier aux bornes T4 et 
T3.

3. Raccorder le condensateur aux bornes 
T1 et T3.

4. Raccorder le fil rouge à T1 et le fil noir 
à T2.

N’effectuer aucun raccordement à la 
terre.

5. Raccorder le blindage du câble Belden 
à la borne étiquetée Gnd (terre).

FIG. 2 : Replacement Wire Installation / Instalación de los cables de repuesto / Installation des fils de rechange

6. See wiring schematic figure 3 on 
page 5.

6. Consulte los diagramas esquemáticos 
de alambrado en la figura 3 en la 
página 5.

6. Voir le schéma de câblage, figure 3 à 
la page 5.

7. Verify all wiring.
8. Verify that F1 and F2 are isolated 

from ground. See Figure 5.

7. Revise todos los cables.
8. Asegúrese de que F1 y F2 estén 

aislados de tierra. Vea la figura 3.

7. Vérifier tout le câblage.
8. S’assurer que F1 et F2 sont isolées de 

la terre, voir la figure 3

Vc Vn T4 T3 T1 T2Gnd

06
13

58
21

Neutral CT / TC al neutro / TC du neutre
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FIG. 3 : Wiring Schematic for UL/ANSI 800–3200 A, ANSI FIxed-Mounted 4000A, and IEC 800–4000 A Masterpact NT/NW 
Circuit Breakers / Diagrama esquemático de alambrado de los interruptores de potencia Masterpact NT/NW; 
UL/ANSI de 800 a 3 200 A, de montaje fijo ANSI de 4 000 A, e IEC de 800 a 4 000 A / 
Schéma de câblage de disjoncteurs Masterpact NT/NW; UL/ANSI de 800 à 3200 A, de montage fixe ANSI de 4000 
A et IEC de 800 à 4000 A

3200LI–6000 A UL/ANSI and 
4000b–6300 A IEC Masterpact NW 
Circuit Breakers

Interruptores de potencia Masterpact 
NW UL/ANSI de 3 200LI a 6 000 A e IEC 
de 4 000b a 6 300 A

Disjoncteurs Masterpact NW UL/ANSI 
de 3200LI à 6000 A et IEC de 4000b à 
6300 A

Wiring procedures for Masterpact 
NW 3200LI–6000 A UL and ANSI 
(Y-frame) and 4000b–6300 A IEC 
circuit breakers.

Procedimientos de alambrado de los 
interruptores de potencia Masterpact NW; 
UL/ANSI de 3 200LI a 6 000 A (marco Y) e 
IEC de 4 000b a 6 300 A.

Procédures de câblage pour disjoncteurs 
Masterpact NW; UL/ANSI de 3200LI à 
6000 A (châssis Y) et IEC de 4000b à 
6300 A.

Existing Neutral CT Wiring 
Removal

Desconexión de los cables del TC al 
neutro existentes

Retrait du câblage du TC du neutre 
existant

1. Remove wire connections from 
neutral current transformer 
terminals T1, T2, T3, T4 and Gnd 
and cut the Belden® cable as 
shown.

2. Using electrical tape, wrap the 
cut end of the Belden cable as 
shown.

1. Desconecte los cables de las 
terminales T1, T2, T3, T4 y TIERRA 
(Gnd) del transformador de corriente al 
neutro y corte el cable Belden® como 
se ilustra.

2. Empleando cinta aislante, enrede los 
extremos cortados del cable Belden 
como se ilustra.

1. Défaire les raccordements de fils des 
bornes T1, T2, T3, T4 et Gnd (terre) du 
TC du neutre et couper le câble 
Belden® comme indiqué.

2. Entourer l’extrémité coupée du câble 
Belden avec du ruban isolant 
(chatterton) comme indiqué.

COM UC1 UC2 UC3 UC4

E5 E6

E3 E4

E1 E2

Z5 M1

Z3 Z4

Z1 Z2

M2 M3

T3 T4

T1 T2

F2+

VN

F1-

V3

V2

V1

Vc

Vn

T1

T2

T3

T4

H1

H2
N

GND

06
13

58
22 Minimum input-to-output isolation 2500 V

Output ± 5% (including max. 1% ripple)
Dielectric withstand (input/output): 3 kV rms /
Aislamiento mínimo de entrada a salida: 2 500 V
Salida: ± 5% (incluyendo una ondulación máx. del 1%)
Rigidez dieléctrica (entrada/salida): 3 kV rcm
Isolation minimale entrée-sortie : 2500 V
Sortie : ± 5 % (y compris l’ondulation max. de 1%)
Résistance diélectrique (entrée/sortie) : 3 kV rms

Regulated and isolated 24 Vdc 
power supply (ungrounded) /
Fuente de alimentación de 24 V 
c.d. regulada y aislada (no 
conectada a tierra) / 
Alimentation stabilisée et isolée 
de 24 Vcc (non mise à la terre)

Use 8723SB Belden® cable encased in 3/4 in. plastic 
conduit. Maximum cable length is 4 m (13 ft.) / 
Use un cable Belden® 8723SB revestido de tubo conduit 
de plástico de 19 mm (3/4 de pulg). La longitud máxima 
del cable debe ser de 4 m (13 pies). /
Utiliser un câble Belden® 8723SB enrobé d’un conduit 
en plastique de 19 mm (3/4 po). La longueur maximale 
de câble est de 4 m (13 pi).

Shield Drain / 
Hilo de 
blindaje / 
Drainage de 
blindage

Neutral CT /
TC al neutro /
TC du neutre

Trip Unit / Unidad de disparo / Déclencheur

C

A

A. Existing Jumper (internal) / 
Puente de conexión existente (interno) / 
Cavalier existant (interne)

B. New Jumper / Nuevo puente de conexión / 
Nouveau cavalier

C. New Capacitor (2.2 nF) / 
Nuevo capacitor (2,2 nF) /
Nouveau condensateur (2,2 nF)

A

B
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FIG. 4 : Existing Wire Removal / Desconexión de los cables existentes /Retrait des fils existants

Replacement Neutral CT Wiring 
Installation

Instalación de los cables del TC al 
neutro de repuesto

Installation du câblage du TC du neutre 
de rechange

NOTE: Shielded cable must not be 
longer than 4 meters (13 ft.)

NOTA: El cable blindado no deberá ser de 
una longitud mayor a 4 metros (13 pies).

REMARQUE : La longueur du câble blindé 
ne doit pas dépasser 4 mètres (13 pieds)

CAUTION / PRECAUCIÓN / ATTENTION
HAZARD OF IMPROPER TRIP 
SYSTEM OPERATION

F1 and F2 must be isolated from 
ground. Verify all wiring per the 
instructions in this bulletin.

PELIGRO DE FUNCIONAMIENTO 
INAPROPIADO DEL SISTEMA DE 
DISPARO

F1 y F2 deberán ser aislados de tierra. 
Asegúrese de que todo el alambrado haya 
sido instalado de acuerdo con las 
instrucciones de este boletín.

RISQUE DE MAUVAIS 
FONCTIONNEMENT DU SYSTÈME DE 
DÉCLENCHEMENT

F1 et F2 doivent être isolées de la terre. 
Vérifiez tout le câblage selon les 
directives de ce bulletin.

Failure to follow this instruction 
can result in a nuisance trip 
during closing.

El incumplimiento de esta instrucción 
puede causar disparos incorrectos 
durante la operación de cierre.

Si cette précaution n’est pas 
respectée, cela peut entraîner un 
déclenchement intempestif pendant la 
fermeture.

1. Feed the replacement Belden 
cable (encased in plastic 
conduit) from the neutral CT to 
the cradle terminals.

2. Connect the replacement cable 
per the schematic in Figure 5.

— Connect red wire to T1 and 
black wire to T2.

— Do Not make any 
connections to earth ground.

— Connect shield of Belden 
cable to terminal labeled Gnd.

1. Conecte el cable Belden de repuesto 
(revestido de tubo conduit de 
plástico) del TC al neutro a las 
terminales de la cuna.

2. Conecte el cable de repuesto como se 
ilustra en el diagrama esquemático en 
la figura 5.

— Conecte el cable rojo a la terminal 
T1 y el cable negro a la 
terminal T2.

— No realice ninguna conexión a 
tierra.

— Conecte el blindaje del cable 
Belden a la terminal marcada Tierra 
(Gnd).

1. Raccorder le câble Belden de 
rechange (enrobé d’un conduit en 
plastique) du TC du neutre aux bornes 
du berceau.

2. Raccorder le câble de rechange selon 
le schéma de la figure 5.

— Raccorder le fil rouge à T1 et le fil 
noir à T2.

— N’effectuer aucun raccordement à 
la terre.

— Raccorder le blindage du câble 
Belden à la borne étiquetée Gnd 
(terre).

Vc Vn T4 T3 T1 T2Gnd

06
13

58
20

Remove connection from earth ground / 
Retire las conexiones de tierra / 
Défaire le raccordement à la terre

Discard / Deseche /
Mettre au rebut

Cut / Corte / 
Couper

Tape / Cinta / 
Ruban

Neutral CT / TC al neutro / TC du neutre
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3. Verify all wiring.
4. Verify that F1 and F2 are isolated 

from ground. See Figure 5 on 
page 7.

3. Revise todos los cables.
4. Asegúrese de que F1 y F2 estén 

aislados de tierra. Consulte la 
figura 5 en la página 7.

3. Vérifier tout le câblage.
4. S’assurer que F1 et F2 sont isolées de 

la terre. Voir la figure 5 à la page 7.

FIG. 5 : Wiring Schematic for UL/ANSI 3200LI–6000 A and IEC 4000b–6300 A Masterpact NW Circuit Breakers / 
Diagrama esquemático de alambrado de los interruptores de potencia Masterpact NW; UL/ANSI de 3 200LI a 6 000 A, 
e IEC de 4 000b a 6 300 A / 
Schéma de câblage de disjoncteurs Masterpact NW; UL/ANSI de 3200LI à 6000 A et IEC de 4000b à 6300 A

Vc

Vn

T1

T2

T3

T4

H1

H2
N

GND

COM UC1 UC2 UC3 UC4

E5 E6

E3 E4

E1 E2

Z5 M1

Z3 Z4

Z1 Z2

M2 M3

T3 T4

T1 T2

F2+

VN

F1-

V3

V2

V1

Vc

Vn

T1

T2

T3

T4

H1

H2
N

GND

Vc Vn T4 T3 T1 T2Gnd Vc Vn T4 T3 T1 T2Gnd
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Minimum input-to-output isolation 2500 V
Output ± 5% (including max. 1% ripple)
Dielectric withstand (input/output): 3 kV rms /
Aislamiento mínimo de entrada a salida: 2 500 V
Salida: ± 5% (incluyendo una ondulación máx. del 
1%)
Rigidez dieléctrica (entrada/salida): 3 kV rcm
Isolation minimale entrée-sortie : 2500 V
Sortie : ± 5 % (y compris l’ondulation max. de 1%)
Résistance diélectrique (entrée/sortie) : 3 kV rms

Regulated and 
isolated 24 Vdc 
power supply 
(ungrounded) /
Fuente de 
alimentación de 24 
V c.d. regulada y 
aislada (no 
conectada a tierra) / 
Alimentation 
stabilisée et isolée 
de 24 Vcc (non 
mise à la terre)

Use 8723SB Belden® cable encased in 3/4 in. plastic 
conduit. Maximum cable length is 4 m (13 ft.) / 
Use un cable Belden® 8723SB revestido de tubo conduit de 
plástico de 19 mm (3/4 de pulg). La longitud máxima del 
cable debe ser de 4 m (13 pies). /
Utiliser un câble Belden® 8723SB enrobé d’un conduit en 
plastique de 19 mm (3/4 po). La longueur maximale de 
câble est de 4 m (13 pi).

Shield Drain / 
Hilo de blindaje / 
Drainage de 
blindage

Trip Unit / Unidad de disparo / Déclencheur

Neutral CT 1 / TC al 
neutro 1 / TC du neutre 1

Neutral CT 2 / TC al 
neutro 2 / TC du neutre 2

Bundle T1 and T2 conductors with wire tie or electrical tape as shown. / 
Amarre los conductores T1 y T2 con amarres de alambre o cinta aislante 
como se ilustra. / 
Mettre les conducteurs de T1 et T2 en faisceau avec des attache-fils ou 
un ruban isolant (chatterton) comme indiqué.

Trip Unit

Neutral CT 1 / 
TC al neutro 1 / 
TC du neutre 1

Neutral CT 2 / 
TC al neutro 2 / 
TC du neutre 2

A. Existing Jumper (internal) / 
Puente de conexión existente 
(interno) / 
Cavalier existant (interne)

B. New Jumper / Nuevo puente de 
conexión / Nouveau cavalier

C. New Capacitor (2.2 nF) / 
Nuevo capacitor (2,2 nF) /
Nouveau condensateur (2,2 nF)

B

C

AA

B

AA
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New Installations Instalación nueva Nouvelles installations

CAUTION / PRECAUCIÓN / ATTENTION
HAZARD OF IMPROPER TRIP 
SYSTEM OPERATION

F1 and F2 must be isolated from 
ground. Verify all wiring per the 
instructions in this bulletin.

PELIGRO DE FUNCIONAMIENTO 
INAPROPIADO DEL SISTEMA DE 
DISPARO

F1 y F2 deberán ser aislados de tierra. 
Asegúrese de que todo el alambrado haya 
sido instalado de acuerdo con las 
instrucciones de este boletín.

RISQUE DE MAUVAIS 
FONCTIONNEMENT DU SYSTÈME DE 
DÉCLENCHEMENT

F1 et F2 doivent être isolées de la terre. 
Vérifiez tout le câblage selon les 
directives de ce bulletin.

Failure to follow this instruction 
can result in a nuisance trip 
during closing.

El incumplimiento de esta instrucción 
puede causar disparos incorrectos 
durante la operación de cierre.

Si cette précaution n’est pas 
respectée, cela peut entraîner un 
déclenchement intempestif pendant la 
fermeture.

1. Feed Belden® cable from the 
neutral CT to the cradle 
terminals.

2. Connect the cable per the 
appropriate schematic.

— 800–3200 A Masterpact 
NT/NW UL/ANSI Circuit 
Breakers See FIG. 6 :  on 
page 9.

— 800–4000 A Masterpact 
NT/NW IEC Circuit Breakers 
See FIG. 6 :  on page 9.

— 3200LI–6000 A NW 
Masterpact UL/ANSI Circuit 
Breakers See  FIG. 7 : on 
page 10.

— 4000b–6300 A Masterpact 
NW IEC Circuit Breakers See 
FIG. 7 :  on page 10.

— Powerpact P- and R-frame 
Circuit Breakers See 
FIG. 8 : on page 11.

1. Conecte el cable Belden® del TC al 
neutro a las terminales de la cuna.

2. Conecte el cable como se ilustra en el 
diagrama esquemático apropiado.

— Interruptores de potencia 
Masterpact NT/NW UL/ANSI de 
800 a 3 200 A (consulte la figura 6 
en la página 9).

— Interruptores de potencia 
Masterpact NT/NW IEC de 800 
a 4 000 A (consulte la figura 6 en la 
página 9).

— Interruptores de potencia 
Masterpact NW UL/ANSI de 
3 200LI a 6 000 A (consulte la 
figura 7 en la página 10).

— Interruptores de potencia 
Masterpact NW IEC de 4 000b a 
6 300 A (consulte la figura 7 en la 
página 10).

— Interruptores automáticos 
Powerpact marcos P y R (consulte 
la figura 8 en la página 11).

1. Raccorder le câble Belden® du TC du 
neutre aux bornes du berceau.

2. Raccorder le câble selon le schéma 
approprié.

— Disjoncteurs Masterpact NT/NW 
UL/ANSI de 800 à 3200 A (voir la 
figure 6 à la page 9).

— Disjoncteurs Masterpact NT/NW 
IEC de 800 à 4000 A (voir la 
figure 6 à la page 9).

— Disjoncteurs Masterpact NW 
UL/ANSI de 3200LI à 6000 A (voir 
la figure 7 à la page 10).

— Disjoncteurs Masterpact NW IEC 
de 4000b à 6300 A (voir la figure 7 
à la page 10).

— Disjoncteurs Powerpact à châssis P 
et R (voir la figure 8 à la page 11).

3. Place Belden cable in plastic 
conduit.

4. Verify all wiring.
5. Verify that F1 and F2 are isolated 

from ground.

3. Coloque el cable Belden en el tubo 
conduit de plástico.

4. Revise todos los cables.
5. Asegúrese de que F1 y F2 estén 

aislados de tierra.

3. Placer le câble Belden dans un conduit 
en plastique.

4. Vérifier tout le câblage.
5. S’assurer que F1 et F2 sont isolées de 

la terre.
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FIG. 6 : Wiring Schematic for UL/ANSI 800–3200 A, ANSI FIxed-Mounted 4000A, and IEC 800–4000 A Masterpact NT/NW 
Circuit Breakers / Diagrama esquemático de alambrado de los interruptores de potencia Masterpact NT/NW; 
UL/ANSI de 800 a 3 200 A, de montaje fijo ANSI de 4 000 A, e IEC de 800 a 4 000 A / 
Schéma de câblage de disjoncteurs Masterpact NT/NW; UL/ANSI de 800 à 3200 A, à montage fixe ANSI de 
4000 A et IEC de 800 à 4000 A
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Vc
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N
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Minimum input-to-output isolation 2500 V
Output ± 5% (including max. 1% ripple)
Dielectric withstand (input/output): 3 kV rms /
Aislamiento mínimo de entrada a salida: 2 500 V
Salida: ± 5% (incluyendo una ondulación máx. del 1%)
Rigidez dieléctrica (entrada/salida): 3 kV rcm
Isolation minimale entrée-sortie : 2500 V
Sortie : ± 5 % (y compris l’ondulation max. de 1%)
Résistance diélectrique (entrée/sortie) : 3 kV rms

Regulated and isolated 24 Vdc 
power supply (ungrounded) / 
Fuente de alimentación de 24 V 
c.d. regulada y aislada (no 
conectada a tierra) / 
Alimentation stabilisée et isolée de 
24 Vcc (non mise à la terre)

Use 8723SB Belden® cable encased in 3/4 in. plastic 
conduit. Maximum cable length is 4 m (13 ft.). / 
Use un cable Belden® 8723SB revestido de tubo 
conduit de plástico de 19 mm (3/4 de pulg). La 
longitud máxima del cable debe ser de 4 m (13 pies). /
Utiliser un câble Belden® 8723SB enrobé d’un conduit 
en plastique de 19 mm (3/4 po). La longueur maximale 
de câble est de 4 m (13 pi).

Shield Drain / 
Hilo de 
blindaje / 
Drainage de 
blindage

Neutral CT / 
TC al neutro / 
TC du neutre

Trip Unit / Unidad de disparo / Déclencheur

B

C

A

A. Existing Jumper (internal) / 
Puente de conexión existente (interno) / 
Cavalier existant (interne)

B. New Jumper / Nuevo puente de conexión / 
Nouveau cavalier

C. New Capacitor (2.2 nF) / 
Nuevo capacitor (2,2 nF) /
Nouveau condensateur (2,2 nF)

A
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FIG. 7 : Wiring Schematic for UL/ANSI 3200LI–6000 A and IEC 4000b–6300 A Masterpact NW Circuit Breakers / 
Diagrama esquemático de alambrado de los interruptores de potencia Masterpact NW; UL/ANSI de 3 200LI a 
6 000 A, e IEC de 4 000b a 6 300 A / 
Schéma de câblage de disjoncteurs Masterpact NW; UL/ANSI de 3200LI à 6000 A et IEC de 4000b à 6300 A
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Minimum input-to-output isolation 2500 V
Output ± 5% (including max. 1% ripple)
Dielectric withstand (input/output): 3 kV rms /
Aislamiento mínimo de entrada a salida: 2 500 V
Salida: ± 5% (incluyendo una ondulación máx. del 
1%)
Rigidez dieléctrica (entrada/salida): 3 kV rcm
Isolation minimale entrée-sortie : 2500 V
Sortie : ± 5 % (y compris l’ondulation max. de 1%)
Résistance diélectrique (entrée/sortie) : 3 kV rms

Regulated and isolated 
24 Vdc power supply 
(ungrounded) /
Fuente de alimentación 
de 24 V c.d. regulada y 
aislada (no conectada 
a tierra) / 
Alimentation stabilisée 
et isolée de 24 Vcc 
(non mise à la terre)

Use 8723SB Belden® cable encased in 3/4 in. plastic 
conduit. Maximum cable length is 4 m (13 ft.) / 
Use un cable Belden® 8723SB revestido de tubo conduit 
de plástico de 19 mm (3/4 de pulg). La longitud máxima 
del cable debe ser de 4 m (13 pies). /
Utiliser un câble Belden® 8723SB enrobé d’un conduit 
en plastique de 19 mm (3/4 po). La longueur maximale 
de câble est de 4 m (13 pi).

Shield Drain / 
Hilo de 
blindaje / 
Drainage de 
blindage

Neutral CT 1 / 
TC al neutro 1 / 
TC du neutre 1

Trip Unit / Unidad de disparo / Déclencheur

Neutral CT 2 / 
TC al neutro 2 / 
TC du neutre 2

Neutral CT 1 / TC al 
neutro 1 / TC du neutre 1

Neutral CT 2 / TC al 
neutro 2 / TC du neutre 2

Bundle T1 and T2 conductors with wire tie or electrical tape as shown. / 
Amarre los conductores T1 y T2 con amarres de alambre o cinta aislante 
como se ilustra. / 
Mettre les conducteurs de T1 et T2 en faisceau avec des attache-fils ou un 
ruban isolant (chatterton) comme indiqué.

A. Existing Jumper (internal) / 
Puente de conexión existente 
(interno) / 
Cavalier existant (interne)

B. New Jumper / Nuevo puente de 
conexión / Nouveau cavalier

C. New Capacitor (2.2 nF) / 
Nuevo capacitor (2,2 nF) /
Nouveau condensateur (2,2 nF)

B

C

AA

B

AA
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FIG. 8 : Wiring Schematic for Powerpact P- and R-frame Circuit Breakers / Diagramas esquemáticos de alambrado para 
los interruptores automáticos Powerpact marcos P y R / Schéma de câblage de disjoncteurs Powerpact à 
châssis P et R
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Use 8723SB Belden® cable encased in 3/4 in. plastic 
conduit. Maximum cable length is 4 m (13 ft.) /
Use un cable Belden® 8723SB revestido de tubo conduit 
de plástico de 19 mm (3/4 de pulg). La longitud máxima 
del cable debe ser de 4 m (13 pies). /
Utiliser un câble Belden® 8723SB enrobé d’un conduit 
en plastique de 19 mm (3/4 po). La longueur maximale 
de câble est de 4 m (13 pi).

Shield Drain / 
Hilo de 
blindaje / 
Drainage de 
blindage

Neutral CT/ 
TC al neutro / 
TC du neutre 

Control wiring is connected to 
terminals located under the circuit 
breaker accessory cover. / 
Los cables de control están 
conectados a las terminales 
situadas debajo de la cubierta de 
accesorios de los interruptores. / 
Le câblage de contrôle est 
raccordé aux bornes situées sous 
le couvercle des accessoires du 
disjoncteur.

Regulated and isolated 24 Vdc 
power supply (ungrounded) / 
Fuente de alimentación de 24 
V c.d. regulada y aislada (no 
conectada a tierra) / 
Alimentation stabilisée et isolée 
de 24 Vcc (non mise à la terre)

Minimum input-to-output isolation 2500 V
Output ± 5% (including max. 1% ripple)
Dielectric withstand (input/output): 3 kV rms /
Aislamiento mínimo de entrada a salida: 2 500 V
Salida: ± 5% (incluyendo una ondulación máx. del 1%)
Rigidez dieléctrica (entrada/salida): 3 kV rcm
Isolation minimale entrée-sortie : 2500 V
Sortie : ± 5 % (y compris l’ondulation max. de 1%)
Résistance diélectrique (entrée/sortie) : 3 kV rms

C

A

A. Existing Jumper (internal) / 
Puente de conexión existente 
(interno) / 
Cavalier existant (interne)

B. New Jumper / Nuevo puente de 
conexión / Nouveau cavalier

C. New Capacitor (2.2 nF) / 
Nuevo capacitor (2,2 nF) /
Nouveau condensateur (2,2 nF)

A

B
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Electrical equipment should be installed, 
operated, serviced, and maintained only by 
qualified personnel. No responsibility is assumed 
by Schneider Electric for any consequences 
arising out of the use of this material. 

Solamente el personal especializado deberá instalar, 
hacer funcionar y prestar servicios de mantenimiento al 
equipo eléctrico. Schneider Electric no asume 
responsabilidad alguna por las consecuencias 
emergentes de la utilización de este material.

Seul un personnel qualifié doit effectuer l’installation, 
l’utilisation, l’entretien et la maintenance du matériel 
électrique. Schneider Electric n’assume aucune 
responsabilité des conséquences éventuelles 
découlant de l’utilisation de cette documentation.

Schneider Electric USA
3700 Sixth St SW
Cedar Rapids, IA  52404 USA
1-888-778-2733
www.schneider-electric.us

Importado en México por:
Schneider Electric México, S.A. de C.V.
Calz. J. Rojo Gómez 1121-A
Col. Gpe. del Moral 09300 México, D.F.
Tel. 55-5804-5000
www.schneider-electric.com.mx

Schneider Electric Canada
19 Waterman Avenue 
Toronto, Ontario M4B 1Y2
1-800-565-6699
www.schneider-electric.ca

© 2006–2008 Schneider Electric All Rights Reserved / Reservados todos los derechos / Tous droits réservés12

Square D® is a trademark or registered 
trademark of Schneider Electric.  Other 
trademarks used herein are the property of their 
respective owners.

Square D® es una marca comercial o marca registrada 
de Schneider Electric. Cualquier otra marca comercial 
utilizada en este documento pertenece a sus 
respectivos propietarios.

Square D® est une marque commerciale ou marque 
déposée de Schneider Electric. Toutes autres marques 
commerciales utilisées dans ce document sont la 
propriété de leurs propriétaires respectifs.
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Mar 22, 2015
1

Product data sheet
Characteristics

29450
auxiliary contact - 1 OC or 1 SD or 1 SDE or 1
SDV

Main
Range of product INS250

INS320...630
INS40...160
INS630b...2500
INSJ400
INV100...250
INV320...630
INV630b...2500
NG160
NG160NA
NR100...250
NR400...630
NSC100
NSX100...250
NSX400...630
Easypact CVS100...250
Easypact CVS400...630
INSE80
PowerPact multistandard

Device short name OF
SD
SDE
SDV

Product or component
type

Auxiliary contact

Signal contacts compo-
sition

1 NO/NC

Complementary
Auxiliary contacts type Standard
Auxiliary contacts operation Early-break

Early-make
[Ith] conventional free air thermal current 6 A
[Ie] rated operational current DC-14 : 1 A DC 24 V

DC-14 : 0.2 A DC 48 V
DC-14 : 0.05 A DC 110 V
DC-14 : 0.03 A DC 250 V
DC-12 : 6 A DC 24 V
DC-12 : 2.5 A DC 48 V
DC-12 : 0.6 A DC 110 V
DC-12 : 0.3 A DC 250 V
AC-15 : 6 A AC 50/60 Hz 48 V
AC-15 : 6 A AC 50/60 Hz 24 V
AC-15 : 5 A AC 50/60 Hz 110 V
AC-15 : 4 A AC 50/60 Hz 220/240 V
AC-15 : 2 A AC 50/60 Hz 380/440 V
AC-15 : 1.5 A AC 50/60 Hz 480 V
AC-15 : 0.1 A AC 50/60 Hz 660/690 V
AC-12 : 6 A AC 50/60 Hz 660/690 V
AC-12 : 6 A AC 50/60 Hz 480 V
AC-12 : 6 A AC 50/60 Hz 48 V
AC-12 : 6 A AC 50/60 Hz 380/440 V
AC-12 : 6 A AC 50/60 Hz 24 V
AC-12 : 6 A AC 50/60 Hz 220/240 V
AC-12 : 6 A AC 50/60 Hz 110 V

Minimum load 100 mA at 24 V
Product compatibility PowerPact H-Frame

PowerPact J-Frame
PowerPact L-Frame
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1

Terry Flynn

Subject: FW: 1B0130- CT'S REQUIRED

 
From: Jim Churchill [mailto:jim.churchill@stemar.com.au]  
Sent: Thursday, 4 September 2014 12:33 PM 
To: Andrew Hudson 
Subject: RE: 1B0130- CT'S REQUIRED 
 
Hello Andrew, 
  
We thank you for your enquiry and offer the following indoor resin cast current transformers complete with suitable 
mounting feet and as further detailed below.   
 
Item 1: 
Qty:                                        9 
Type:                                     BCT220/135ID Indoor resin cast current transformer. 
Ratio:                                    2500/5amp 
Class:                                     5P20, 7.5VA 
Standard:                            AS:60044‐1:2007 
Ins Level:                             0.72/3kV 
Frequency:                         50hz 
STC:                                       50kA/1.0sec 
Thermal:                              125% 
Dimensions:                       OD=220w,220h    ID=135m    Axial=50mm   
Delivery:                              3 to 4 working weeks. 
Basis of Price:                    Packed FIS Murarrie, Qld. 
Valdity:                                 60 days. 
  
We trust the above is of assistance and await your further advice; should additional information be required please be 
assured of the prompt attention of the sender.  
  
Kind Regards,  
  
Jim Churchill  
Product Manager 
Stemar Electrical Products P/L 
243 Milperra Road 
REVESBY NSW 2212 AUSTRALIA 
PH:  +61-2-97712100 
FAX: +61-2-97745585 
mailto:jim.churchill@stemar.com.au 
www.stemar.com.au 
  

 
  
...let your need be our challenge... 
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2

From: Andrew Hudson [mailto:Andrew.Hudson@lendlease.com]  
Sent: Thursday, 4 September 2014 12:02 PM 
To: Jim Churchill 
Subject: 1B0130- CT'S REQUIRED 
 
Hi Jim, 
 
Can you please give me quote for part number, price and lead time of protection CT’s required as per below? 
 
9 off 
2500/5A 
Protection Class 5P20 
To suit busbar 2 x 120 x 10 bar (spaced 10mm) 
 
Thanks, 
 
Andrew Hudson | Project Manager, i.Power Solutions | Services | Lend Lease 
Construction and Infrastructure 
185 Queensport Road North, Murarrie QLD 4172 Australia 
T +61 7 3908 3887 | F +61 7 3908 3909 | M +61 408 983 937 
andrew.hudson@lendlease.com | www.lendlease.com 
 

 
______________________________________________________________________  
NOTICE  
 
This email and any attachments are confidential and may also contain copyright material of the Lend Lease 
Group. If you are not the intended recipient, please notify us immediately and delete all copies of this 
message. You must not copy, use, disclose, distribute or rely on the information contained in it. Copying or 
use of this communication or information in it is strictly prohibited and may be unlawful. Contracts cannot 
be concluded with the Lend Lease Group nor service effected by email. None of the staff of the Lend Lease 
Group are authorised to enter into contracts on behalf of any member of the Lend Lease Group in this 
manner. The fact that this communication is in electronic form does not constitute our consent to conduct 
transactions by electronic means or to use or accept electronic records or electronic signatures. 
Confidentiality and legal privilege attached to this communication are not waived or lost by reason of 
mistaken delivery to you. Lend Lease does not guarantee that this email or the attachment(s) are unaffected 
by computer virus, corruption or other defects and accepts no liability for any damage caused by this email 
or its attachments due to viruses, interception, corruption or unauthorised access. Lend Lease Group may 
monitor email traffic data and also the content of email for the purposes of security and staff training. Please 
note that our servers may not be located in your country. A list of Lend Lease Group entities can be found 
on our website. 
______________________________________________________________________ 
 
______________________________________________________________________ 
This email has been scanned by the Symantec Email Security.cloud service. 
For more information please visit http://www.symanteccloud.com 
______________________________________________________________________ 
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BUSHING CURRENT TRANSFORMERS     
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

NB:  I.D. IS A VARIABLE TO BE NOMINATED BY CUSTOMERS 
 
* Available in single or multi‐core configuration of  
Metering and/or protection ‘X’ is advised at the time of  
enquiry 
Also suitable for use on H.V. Systems up to 12kV/95Kv  
B.I.L when used with Stemar discharge free phase  
bushing bar. 
 
MOUNTING: 

• Holes: 2 or 4 
• Brackets: 2 or 4 stainless steel brackets 
• Angle: 2 angles for larger heavy units 

 
ORDERING NOMENCLATURE: 
BCT TYPE/ID_RATIO_CLASS (_=SPACE) 
eg. BCT1/70 400/5 10P20F10 
 
 
 
 
 
   

Type V W X Y Z
BCT100/150 70 150 * 75 100

BCT120 90 120 * 60 120
BCT130 100 130 * 65 130
BCT145 115 145 * 73 145
BCT160 130 160 * 80 160
BCT165 135 165 * 83 165
BCT190 160 190 * 95 190
BCT200 170 200 * 100 200
BCT220 190 220 * 110 220
BCT240 210 240 * 120 240
BCT270 240 270 * 135 270
BCT300 270 300 * 150 300
BCT310 280 310 * 155 310
BCT360 330 360 * 180 360
BCT400 370 400 * 200 400
BCT440 410 440 * 220 440
BCT500 470 500 * 250 500

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1692 of 3354



3.2 Main Blower Monitoring Board (PLC13) - 

MBMB 
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Rx3i PacSystem

919-535-3180
sales@pdfsupply.com

GE Fanuc IC695CHS012

http://www.pdfsupply.com/automation/ge-fanuc/rx3i-pacsystem/IC695CHS012

RX3i 12 slot universal base IC695C IC695CH IC695CHS
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 PACSystems™ RX3i 
 IC695CHS012 

IC695CHS016 
GFK-2554 Universal Backplanes 
January 2010 

 

 
Two Universal Backplanes are available for RX3i PACSystems: the 16-slot Universal Backplane (IC695CHS016), 
and the 12-slot Universal Backplane (IC695CHS012), which is illustrated below. 

 

 0           1                      2       3                4                         5                             6                             7                            8                             9                          10                            11              12   

 
E 
X 
P 
A 
N 
S 
I 
O 
N 
 

TB 1 

1 
 
 
 
 
 
 

8 
 
 

  

The RX3i Universal Backplane supports both PCI-based (IC695) and serial (IC694) I/O and option modules with its 
dual-bus backplane. The RX3i Universal Backplane also supports 90-30 IO and option modules.  See the 
PACSystems RX3i System Manual, GFK-2314 for lists of supported modules. Features of the Universal Backplane 
include: 

▪ Terminal Strip on the left end for Isolated +24V input  
▪ Backplane grounding point  
▪ An integral grounding bar for connecting module/shield grounds  
▪ Serial Expansion connector for connection to Serial Expansion and Remote Backplanes 
▪ Slot numbers printed on the backplane that can be used as a reference for configuration.  

Release History 

Catalog Number Date Description 

IC695CHS012 / 016-CA April 2009 Hardware changes for EU-RoHS compliance 
IC695CHS012 / 016-BAMP February 2009 Improved immunity against environmental noise 
IC695CHS012 / 016-BA September 2007 ATEX approval for Group 2, Category 3 

applications.  
IC695CHS012 / 016A August 2004 Initial product release 

Installation in Hazardous Locations 

▪ WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY IMPAIR SUITABILITY FOR 
CLASS I, DIVISION 2; 

▪ WARNING - EXPLOSION HAZARD - WHEN IN HAZARDOUS LOCATIONS, TURN OFF POWER BEFORE 
REPLACING OR WIRING MODULES; AND 

▪ WARNING - EXPLOSION HAZARD - DO NOT CONNECT OR DISCONNECT EQUIPMENT UNLESS POWER 
HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE NONHAZARDOUS. 

▪ EQUIPMENT LABELED WITH REFERENCE TO CLASS I, GROUPS A, B, C & D, DIV. 2 HAZARDOUS 
LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2, GROUPS A, B, C, D OR NON-HAZARDOUS 
LOCATIONS ONLY 
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2  RX3i Universal Backplanes 

GFK-2554 

RX3i Universal Backplane Installation 

The RX3i system and its components are considered open equipment [having live electrical parts that may be 
accessible to users] and must be installed in a protective enclosure or incorporated into other assemblies 
manufactured to provide safety.  As a minimum, the enclosure or assemblies must provide protection equivalent to a 
NEMA/UL Type 1 enclosure or an IP20 rating (IEC60529). The enclosure must be able to adequately dissipate the 
heat generated by all of the components mounted inside so that no components overheat.  A minimum space of at 
least 102mm (4 inches) as shown below is required on all sides of the RX3i backplane for cooling.  Additional space 
may be required, depending on the amount of heat generated by the equipment during operation. Please refer to the 
PACSystems RX3i System Manual, GFK-2314, for information about enclosures and heat dissipation. 

Backplane Dimensions and Spacing 
 

* Allowance for cooling

12-Slot 
462mm 

(18.19in) 
16-Slot 

604.3mm 
(23.791in) 12-Slot

428mm 
(16.85in)

16-Slot
570.2mm 
(22.45in)

102mm * 
(4.00in) 

102mm * 
(4.00in) 

102mm * 
(4.00in) 

90mm  
(3.54in) 

31.5mm 
(1.24in) 

141.5mm 
(5.57in) 

102mm * 
(4.00in) 

5.08mm
0.20 dia.
typical 

Universal 
Backplane  with 

Modules installed 
side view 

148mm 
(5.83in) 

Universal 
Backplane front 

view 

Side dimension is for standard modules with 
doors closed.   

Side dimension does not include extra depth 
required for cables and connectors. 

Modules with Extended High-Density 
Terminal Blocks (such as Terminal Block 
IC694TBB132) are approximately ½-inch 

(13mm) deeper overall. 
 

 

Backplane Orientation 

Backplanes must be mounted horizontally to meet product 
performance and reliability specifications by providing 
adequate airflow around the modules.  Other mounting 
orientations may affect system performance and/or reliability 
and are therefore not recommended. 
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RX3i Universal Backplanes  3 

 GFK-2554 

 

RX3i Universal Backplane Terminals and Connectors 

TB1 Input Terminals  

The RX3i IC695 Power Supplies do not provide 
Isolated +24V output power over the backplane.  
TB1 input terminals 7 and 8 can be used to connect 
an optional external source of Isolated +24VDC, 
which is required for some IC693 and IC694 
modules.  These terminals accept individual wires 
from 14 to 22 AWG.  If modules that require Isolated 
+24VDC are installed in an Expansion Backplane 
instead, an external Isolated +24V power supply is 
not required.  

TB1 terminals 1 through 6 are not used. 

Slot 0 

The leftmost slot in a Universal Backplane is slot 0. 
Only the backplane connector of IC695 Power 
Supplies can be installed in slot 0 (note: IC695 
Power Supplies can be installed any slot).     

 

1 – 6: not used 
 
7: Isolated +24VDC In 
 
8: Isolated Ground 
 

 0           1                     

TB 1 

1 
 
 
 
 
 
 
8 
 
 

Slot 0:  Connector for RX3i IC695 Power Supply only

 

Two-slot-wide modules that have right-justified connectors, like the CPU310, can be plugged into slot 1and also 
cover slot 0.  The CPU is referenced for configuration and application logic by the leftmost slot occupied by the 
entire module, not by the slot the physical connector is located in. For example, if the CPU has its physical 
connector inserted in slot 3, the module occupies slots 2 and 3 and the CPU is considered to be located in slot 2.  
The CPU may be located in slot 0 with its connector in slot 1.  

Slot 1 to Slot 11 or 15 

Slots 1 through 11 or 15 have two connectors: a 
connector for the RX3i PCI-based bus and a 
connector for the RX3i serial bus.  Each of these 
slots can accept any type of compatible module: 
IC695 Power Supply, IC695 CPU, or IC695, IC694 
and IC693 I/O or option modules.  See the 
PACSystems RX3i System Manual, GFK-2314 for 
lists of supported modules.   

Provided the Hot Installation procedure described in 
the PACSystems RX3i System Manual, GFK2314, is 
carefully followed, I/O and option modules in a 
Universal Backplane may be removed and replaced 
without powering-down.  

Expansion Slot (Slot 12 or 16)  

 

       11              12     

 
E 
X 
P 
A 
N 
S 
I 
O 
N 
 

Connector 
for  

PCI-based 
Bus Connector 

for 
 Serial Bus

Expansion 
Connector 

Grounding 
Bar 

 
The rightmost slot in a Universal Backplane is the expansion connector. It can only be used for an RX3i Serial 
Expansion Module (IC695LRE001). An RX3i two-slot module cannot occupy this expansion slot. 

Grounding Bar 

Module shield grounds can be connected to the Grounding Bar at the bottom of a Universal Backplane using size 
M3 screws. The recommended torque is 4 in/lb maximum. 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1698 of 3354



4  RX3i Universal Backplanes 

GFK-2554 

Module Locations in a Universal Backplane 

▪ IC695 Power Supply modules may be installed in any slot. DC Power Supplies IC695PSDx40 occupy 1 slot. AC 
Power Supplies IC695PSAx40 occupy 2 slots. IC694 and IC693 Power Supplies cannot be installed in Universal 
Backplanes. 

▪ I/O and option modules can be installed in any available slot except slot 0, which can only accept IC695 Power 
Supplies, and the Expansion slot.  Each I/O slot has two connectors, so either an RX3i PCI-based module or a 
serial module can be installed in any I/O slot. 

▪ The rightmost slot is the expansion slot. It can only be used for optional serial expansion module IC695LRE001.  

▪ An RX3i CPU can be installed anywhere in the backplane except the Expansion slot.  CPU modules occupy 2 
slots. Installing the CPU in slot 1 means only a singlewide power supply may be used in slot 0.  Either DC power 
supply can be used. If the application must maintain a slot 1 CPU and use an AC power supply, the AC power 
supply must be located in a slot to the right of the RX3i CPU in slot 1. Before deciding to place the CPU in a slot 
other than slot 1, it is important to consider the following: 

▪ The configured slot location of the CPU must match the CPU’s true location. 

▪ For Service Request #15 (Read Last-Logged Fault Table Entry) and Service Request #20 (Read Fault 
Tables), the location of CPU faults is the slot the CPU is located in.  Logic that decodes fault table entries 
retrieved by these service requests may need updating. 

▪ COMMREQs directed to the CPU itself must use the correct CPU slot reference. 

▪ External devices should be checked for compatibility with CPU slot locations other than slot 1.   

▪ Remote Series 90 PLCs that use SRTP Channels COMMREQs expect the CPU to be in slot 1 or slot 2.   
 

CPU AC 
Power 
Supply  

I/O 

   0      1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/OI/O I/O I/O I/O I/O Exp 

 

Configured as CPU in slot 0, Power Supply in slot 2 

 

CPU AC 
Power 
Supply 

I/O

  0      1         2        3       4        5        6       7        8       9       10     11      12 

I/O I/O I/O I/O I/O I/OI/OI/O

 

AC Power Supply cannot be in Slot 11. 
 

CPU 

D
C

 P
ow

er
  

Su
pp

ly
  I/O 

   0      1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/OI/O I/O I/O I/O I/O Exp I/O 

 

Configured as CPU in slot 0, Power Supply in slot 6 

 

CPU AC 
Power 
Supply 

 0       1         2        3       4        5        6       7        8       9       10     11      12 

I/O I/O I/O I/O I/O I/O I/O I/O I/O

 

CPU cannot be configured in slot 11 
 

D
C

 P
ow

er
  

Su
pp

ly
  I/O 

  0       1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/OI/O I/O I/O I/O I/O Exp I/O CPU 

 

Configured as Power Supply in slot 0, CPU in slot 1 

 

D
C

 P
ow

er
  

Su
pp

ly
  I/O

 0       1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/O I/O I/O I/O I/OI/O Exp I/O CPU 

 

Only a Power Supply can be installed in slot 0. 
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Rx3i PacSystem

919-535-3180
sales@pdfsupply.com

GE Fanuc IC694TBB132

http://www.pdfsupply.com/automation/ge-fanuc/rx3i-pacsystem/IC694TBB132

Box Style High Density Terminal Block IC694T IC694TB IC694TBB
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High-density Terminal Blocks 

This chapter describes Terminal Blocks for high-density RX3i modules.    

Terminal Block Type Catalog Number 

Box-style Terminal Block, 36 pins, One IC694TBB032 

Spring-style Terminal Block, 36 pins, One IC694TBS032 

Extended Box-style Terminal Block, 36 pins, One IC694TBB132 

Extended Spring-style Terminal Block, 36 pins, One IC694TBS132 

Extended High-Density Terminal Blocks 

Extended High-Density Terminal Blocks IC694TBB132 and IC694TBS132 are functionally-
identical to High-Density Terminal Blocks IC694TBB032 and IC694TBS032. The Extended 
High-Density Terminal Blocks have an outer cover that is approximately ½-inch (13mm) deeper, 
to accommodate wires with thicker insulation, such as that typically used with AC I/O modules. 

13mm 
(0.5 inch) 

Added Depth 
of Extended 
High-Density 

Terminal 
Block 

The diagram below compares the 
space for wiring on a High-Density 
Terminal Block (left) and an 
Extended High-Density Terminal 
Block (right), seen from the bottom 
of the module. 

 

10mm 
( 0.4 inch)

23mm 
( 0.9 inch)

 

 

Chapter 

15 
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Box-style Terminal Blocks, 36 Pins: IC694TBB032 and TBB132 

Box-style Terminal Blocks, IC694TBB032 and 
IC694TBB132, are used with high-density PACSystems 
RX3i modules and equivalent Series 90-30 PLC modules. 
These terminal blocks provide 36 screw terminals for field 
wiring to the module.  

Terminal Blocks  IC694TBB032 and TBB132 are 
functionally identical. Terminal Block IC694TBB032 comes 
with a standard-depth outer cover. When installed, it is the 
same depth as most other PACSystems and Series 90-30 
PLC modules. 

Extended Terminal Block IC694TBB132 comes with an 
outer cover that is approximately ½-inch (13mm) deeper 
than Terminal Block IC694TBB032, to accommodate wires 
with thicker insulation, such as that typically used with AC 
I/O modules. 

Specifications: TBB032 and TBB132 
Torque 7 lb-in 
Wire strip length 0.310 inches (7.87 mm) 

 

Wire gauges supported #14-26 AWG (solid or stranded) 

Connecting Field Wiring to a Box-Style High-density Terminal Block 

The bottom of the terminal block can be used as a gauge for the wire strip length, as shown 
below. The stripped wire must be fully-inserted into the terminal block so that the insulation 
meets the stop position inside the terminal, and the end of the wire is bent. Tightening the 
terminal screw raises the wire and clamps it in place. 

 

Wire strip 
length     

Insert wire to 
stop position  

Tighten 
screw     
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Spring-style Terminal Blocks, 36 Pins: IC694TBS032 and TBS132 

Spring-style Terminal Blocks, IC694TBS032 and 
IC694TBS132, are used with high-density PACSystems 
RX3i modules and equivalent Series 90-30 PLC 
modules. These terminal blocks provide 36 spring-style 
terminals for field wiring to the module.  

Terminal Blocks IC694TBS032 and TBS132 are 
functionally identical. Terminal Block IC694TBS032 
comes with a standard-depth outer cover. When 
installed, it is the same depth as most other 
PACSystems and Series 90-30 PLC modules. 

Extended Terminal Block IC694TBS132 comes with an 
outer cover that is approximately ½-inch (13mm) deeper 
than Terminal Block IC694TBS032, to accommodate 
wires with thicker insulation, such as that typically used 
with AC I/O modules. 

Specifications: TBS032 and TBS132 

Wire strip length 0.310 inches (7.87 mm) 

Wire gauges supported #14-28 AWG (solid or 
stranded) 
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Installing and Removing High-density Terminal Blocks 
This section has special installation instructions for High-density Terminal Blocks. See chapter 2 
for general installation information.  

Warning 

Field power must be turned off when installing or removing a Terminal Block assembly. 

Installing or Removing a Module’s Terminal Block Assembly 

1. Install the small catalog number label (for example: “ALG600”) supplied with the module in 
the slot on the top of the Terminal Block.  

2. Complete the module wiring and secure the wire bundles to the tie-downs on the bottom of 
the Terminal Block 

 

 

Inserting a Terminal Block in its 
Cover 

1. Align the top of the Terminal Block with the 
bottom of the cover, making sure that the 
notches in the Terminal Block match up with 
the grooves in the cover. 

2. Slide the Terminal Block upward until it clicks 
into place. 

 

. 
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Installing a High-density 
Terminal Block Assembly 

1. Press the terminal block assembly 
straight toward the module until it 
is partially seated.  

2. Open the door on the front of the 
terminal block and push the latch 
(see below) up very firmly until it 
reaches the top of the slot and 
clicks into place.  

3. Check to be sure the terminal 
block is fully seated. 

 

 

 

 

Removing a High-density Terminal 
Block from the Module 

1. Open the terminal block door. 

2. Push the latch down as shown at left very 
firmly until the terminal block is released. 

3. Pull the terminal block away from the 
module until the contacts have separated. 

Removing a Terminal Block from its 
Cover 

To remove a Terminal Block from its cover: 

1. Grasp the sides of the Terminal Block cover.  

2. Pull down on the bottom of the Terminal Block. 
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 GFL-002 

Warnings, Cautions, and Notes 
as Used in this Publication 

Warning 

Warning notices are used in this publication to emphasize that hazardous voltages, 

currents, temperatures, or other conditions that could cause personal injury exist in this 

equipment or may be associated with its use. 

In situations where inattention could cause either personal injury or damage to equipment, 

a Warning notice is used. 

 

Caution 

Caution notices are used where equipment might be damaged if care is not taken. 

 

Note 

Notes merely call attention to information that is especially significant to understanding and 
operating the equipment. 

This document is based on information available at the time of its publication.  While efforts 
have been made to be accurate, the information contained herein does not purport to cover all 
details or variations in hardware or software, nor to provide for every possible contingency in 
connection with installation, operation, or maintenance.  Features may be described herein 
which are not present in all hardware and software systems.  GE Fanuc Automation assumes no 
obligation of notice to holders of this document with respect to changes subsequently made. 

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory 
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or 
usefulness of the information contained herein.  No warranties of merchantability or fitness for 
purpose shall apply. 

The following are trademarks of GE Fanuc Automation, Inc. 

Alarm Master Genius ProLoop Series Six 

CIMPLICITY Helpmate PROMACRO Series Three 

CIMPLICITY 90–ADS Logicmaster PowerMotion VersaMax 

CIMSTAR Modelmaster PowerTRAC VersaPoint 

Field Control Motion Mate Series 90 VersaPro 

GEnet PACSystems Series Five VuMaster 

 Proficy Series One Workmaster 

 

©Copyright 2005 GE Fanuc Automation North America, Inc. 
All Rights Reserved
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Introduction 

This chapter is an overview of PACSystems™ RX3i products and features. The rest of the 

manual describes PACSystems RX3i products in detail, and explains installation procedures.    

Chapter 2, Installation explains how to set up and install RX3i equipment. 

Chapter 3, Backplanes describes RX3i Universal and Serial Expansion Backplanes. 

Chapter 4, Power Supplies describes RX3i Power Supplies for use in Universal and Serial 

Expansion Backplanes. 

Chapter 5, Serial Bus Transmitter Module and Expansion Cables describes the module and 

cables used to connect a Universal Backplane with Expansion or Remote Backplanes. 

Chapters 6 to 12 provide detailed descriptions, specifications, and wiring diagrams for modules 

that can be used in RX3i systems: 

Chapter 6, Discrete Input Modules 

Chapter 7, Discrete Output Modules 

Chapter 8, Discrete Mixed Modules 

Chapter 9, Analog Input Modules 

Chapter 10, Analog Output Modules 

Chapter 11, Analog Modules with HART Communications 

Chapter 12, Analog Mixed Modules 

Chapter 13, Universal Analog Module 

Chapter 14, Special-Purpose Modules 

Chapter 15, High-density Terminal Blocks 

Additional information is provided in these appendixes: 

Appendix A, Introduction 

Appendix B, I/O Cables for 32-Point Modules 

Appendix C, Calculating Heat Dissipation 

Appendix D, Cable Shield Clamping Assembly 

For more information about RX3i products, please refer to the manuals listed below. 

GFK-2222B PACSystems CPU Reference Manual 

GFK-2224A TCP/IP Ethernet Communications for PACSystems 

GFK-2225A PACSystems Station Manager User’s Manual 

Chapter 

1 
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PACSystems RX3i 

The PACSystems™ RX3i controller is a member of the PACSystems family of programmable 

automation controllers (PACs). Like the rest of the PACSystems family, the RX3i features a 

single control engine and universal programming environment to provide application portability 

across multiple hardware platforms.  

PACSystems RX3i Features 

 High-speed processor and patented technology for faster throughput 

 A Universal backplane that supports 2 different backplane busses per module slot: 

o High-speed, PCI-based for fast throughput of new advanced I/O 

o Serial backplane for RX3i serial modules and easy migration of Series 90-30 I/O 

 Celeron (Pentium® III) 300 MHz CPU for advanced programming and performance with 10 

Megabytes of memory 

 Memory for ladder logic documentation and machine documentation in the controller to 

reduce downtime and improve troubleshooting. 

 Open communications support  

 Variety of discrete, analog, and special-purpose modules. 

 Hot insertion in both the PCI Backplane and Serial Backplane for both new and migrated I/O 

modules 

 Isolated 24 VDC terminal for I/O modules and a grounding bar that reduces user wiring 

Programming and Configuration 

PACSystems equipment is configured and programmed using Machine Edition software, 

Machine Edition features a common user interface across product families and drag-and-drop 

editing. Machine Edition also includes a built-in Web server for real-time data delivery during 

system operation. For more information about programming and configuration, see the 

PACSystems CPU Reference Manual, GFK-2222. 

Migration from Series 90-30 to PACSystems RX3i 

PACSystems RX3i is designed to facilitate migration of Series 90-30 PLC systems and 

equipment. System migration is discussed in detail in Appendix C of the PACSystems CPU 

Reference Manual GFK-2222, revision B or later. 
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Modules for RX3i Systems 

The tables in this section list the types of modules that can be included in an RX3i system: 

 RX3i Modules (IC695) 

 RX3i Modules (IC694) 

 Series 90-30 Modules (IC693) 

RX3i Modules (IC695) 

These modules must be installed in a Universal (IC695) Backplane. 

Description Catalog Number 

CPU, Ethernet, Expansion 

RX3i CPU, 300 MHz, 10 Megabytes of Memory IC695CPU310 

RX3i Power Supply, 120/240 VAC, 125VDC 40 Watts IC695PSA040 

RX3i Power Supply, 24 VDC, 40 Watts IC695PSD040 

RX3i Power Supply, 24 VDC, 40 Watts, Multi-purpose IC695PSD140 

RX3i 120/240 VAC, 125 VDC, 40 Watt, Multi-Purpose Power Supply IC695PSA140 

RX3i Serial Bus Transmitter Module IC695LRE001 

RX3i Ethernet Module IC695ETM001 

RX3i Universal Analog Input Module, 8 Channels IC695ALG600 

RX3i 8-Channel Non-isolated, 4-Channel Differential Analog Input 
Module 

IC695ALG608 

RX3i 16-Channel Non-isolated, 8-Channel Differential Analog Input 
Module 

IC695ALG616 

RX3i Analog Input Module, 16 Channel Non-Isolated / 8 Channel 
Differential, HART Communications 

IC695ALG626 

Analog Input Module, 8 Channel Non-Isolated / 4 Channel Differential, 
HART Communications 

IC695ALG628 

RX3i 4-Channel Non-isolated Analog Output Module IC695ALG704 

RX3i 8-Channel Non-isolated Analog Output Module IC695ALG708 

RX3i Output Analog Current/Voltage 8 Channels, HART 
Communications 

IC695ALG728 

RX3i  Profibus Master Module IC695PBM300 
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RX3i Modules (IC694)  

IC694 modules are compatible with the RX3i serial bus in Universal Backplanes and RX3i Serial 

Expansion Backplanes.  A wide range of discrete, analog, and special-purpose IC694 modules 

is available. A typical RX3i I/O module is shown at below. 

Most I/O modules feature point LEDs, a removable terminal strip, and 

a fully-hinged door with an insertable label. The module’s wiring 

diagram is printed on the back of the label. Field wiring can be 

secured at the bottom of the module using tie-downs.   

Some high-density modules have connectors on the front instead of 

removable terminals.  

Descriptions and specifications for the RX3i modules are provided in 

this manual.  

Description Catalog Number 

Discrete Input Modules 

RX3i Input Simulator Module IC694ACC300 

RX3i Input 120 VAC 8 Point Isolated IC694MDL230 

RX3i Input 240 VAC 8 Point Isolated IC694MDL231 

RX3i Input 120 VAC16 Point IC694MDL240 

RX3i Input 24 VAC 16 Point IC694MDL241 

RX3i Input 120 VAC 16 Point Isolated IC694MDL250 

RX3i Input 120 VAC 32 Point Grouped IC694MDL260 

RX3i Input 125 VDC 8 Point Pos/Neg Logic IC694MDL632 

RX3i Input 24 VDC 8 Point Pos/Neg Logic IC694MDL634 

RX3i Input 24 VDC16 Point Pos/Neg Logic IC694MDL645 

RX3i Input 24 VDC16 Point Pos/Neg Fast IC694MDL646 

RX3i Input 5/12 VDC (TTL) 32 Point Pos/Neg IC694MDL654 

RX3i Input 24 VDC 32 Point Pos/Neg  IC694MDL655 

 

1 2 3 4 5 6 7 8

        F
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I13 
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I15 
 
I16 

IC694MDL240

 

RX3i Input High-density 24VDC 32 Point IC694MDL660  

                                                                                             continued 
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RX3i Modules (IC694)  

continued 

Description Catalog Number 

Discrete Output Modules 

RX3i Output 120 VAC 0.5 A 12 Point IC694MDL310 

RX3i Output 120/240 VAC 2 A 8 Point IC694MDL330 

RX3i Output 120 VAC 0.5 A 16 Point IC694MDL340 

RX3i  Output 124/240 VAC Isolated 16 Point IC694MDL350 

RX3i Output 120/240 VAC 2 A 5 Point Isolated IC694MDL390 

RX3i Output 12/24 VDC 0.5 A 8 Point Positive Logic IC694MDL732 

RX3i Output 125 VDC 1 A 6 Point Isolated Pos/Neg IC694MDL734 

RX3i Output 12/24 VDC 0.5 A 16 Point Positive Logic IC694MDL740 

RX3i Output 12/24 VDC 0.5 A 16 Point Negative Logic IC694MDL741 

RX3i Output 12/24 VDC 1 A 16 Point Positive Logic ESCP IC694MDL742 

RX3i Output 5/24 VDC (TTL) 0.5 A 32 Point Negative Logic IC694MDL752 

RX3i Output 12/24 VDC 0.5 A 32 Point Positive Logic IC694MDL753 

RX3i  Output High-density  24VDC 32 Point IC694MDL754 

RX3i Output Relay N.O. 4 A 8 Point Isolated IC694MDL930 

RX3i Output Relay N.C. and Form C 3 A 8 Point Isolated IC694MDL931 

RX3i Output Relay N.O. 2 A 16 Point IC694MDL940 

Discrete Mixed  Modules  

RX3i High Speed Counter Module GFK-0293 IC694APU300 
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RX3i Modules (IC694)  

continued 

Description Catalog Number 

Analog Input Modules  

RX3i Input Analog 4pt Voltage IC694ALG220  

RX3i Input Analog 4pt Current IC694ALG221       

RX3i Input Analog 16sgl/8diff Voltage IC694ALG222       

RX3i Input Analog 16sgl Current IC694ALG223 

Analog Output Modules  

RX3i Output Analog 2pt Voltage IC694ALG390 

RX3i Output Analog 2pt Current IC694ALG391 

RX3i Output Analog Current/Voltage 8pt IC694ALG392 

Analog Mixed I/O Modules 

RX3i Analog Combination Current/Voltage 4in/2out  IC694ALG442        

Special Purpose Modules 

RX3i Special I/O Processor IC694APU305 

RX3i I/O Link Interface Module IC694BEM320 

RX3i I/O Link Master Module IC694BEM321 

RX3i FIP Bus Controller 1M IC694BEM340 

RX3i FIP Bus Controller 2.5M IC694BEM341 

RX3i DeviceNet Master Module IC694DNM200 

RX3i DSM314 Motion Controller  IC694DSM314       

RX3i DSM324 Motion Controller  IC694DSM324       
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Series 90-30 (IC693) Modules for RX3i Systems 

The following 90-30 modules are compatible with the RX3i serial bus in Universal Backplanes 

and RX3i Serial Expansion Backplanes and 90-30 Expansion Backplanes.   

Description Catalog 
Number 

Minimum 
Revision 

Supported 

CE Mark 
Approved 

Discrete Input Modules 

Series 90-30 Input Simulator Module IC693ACC300 A D 

Series 90-30 Input 120 VAC 8 Point Isolated IC693MDL230 A C 

Series 90-30 Input 240 VAC 8 Point Isolated IC693MDL231 A E 

Series 90-30 Input 120 VAC 16 Point IC693MDL240 A E 

Series 90-30 Input 120 VAC 16 Point Isolated IC693MDL250 A  

Series 90-30 Input 120 VAC 32 Point Grouped IC693MDL260 A  

Series 90-30 Input 24 VAC 16 Point IC693MDL241 A D 

Series 90-30 Input 125 VDC 8 Point Pos/Neg Logic IC693MDL632 A D 

Series 90-30 Input 24 VDC 8 Point Pos/Neg Logic IC693MDL634 A C 

Series 90-30 Input 24 VDC 16 Point Pos/Neg Logic IC693MDL645 A D 

Series 90-30 Input 24 VDC 16 Point Pos/Neg Fast IC693MDL646 A C 

Series 90-30 Input 48 VDC 16 Point Pos/Neg Fast IC693MDL648 A B 

Series 90-30 Input 5/12 VDC (TTL) 32 Point Pos/Neg IC693MDL654 A E 

Series 90-30 Input 24 VDC 32 Point Pos/Neg  IC693MDL655 A E 

Series 90-30 Input High-density 24VDC 32 Point IC693MDL660   

Series 90-30 Output 120 VAC 0.5 A 12 Point IC693MDL310 A D 

Series 90-30 Output 120/240 VAC 2 A 8 Point IC693MDL330    A F 

Series 90-30 Output 120 VAC 0.5 A 16 Point IC693MDL340 A D 

Series 90-30  Output 124/240 VAC Isolated 16 
Point 

IC693MDL350 A  

Series 90-30 Output 120/240 VAC 2 A 5 Point 
Isolated 

IC693MDL390 A E 

Series 90-30 Output 12/24 VDC 2 A 8 Point Positive 
Logic 

IC693MDL730 A E 

Series 90-30 Output 12/24 VDC 2 A 8 Point Negative 
Logic 

IC693MDL731 A E 

Series 90-30 Output 12/24 VDC 0.5 A 8 Point Positive 
Logic 

IC693MDL732 A C 

Series 90-30 Output 12/24 VDC 0.5 A 8 Point 
Negative Logic 

IC693MDL733 A C 

continued 
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Series 90-30 (IC693) Modules for RX3i PACSystems  

The following Series 90-30 modules are compatible with the RX3i serial bus in Universal 

Backplanes and RX3i Serial Expansion Backplanes and 90-30 Expansion Backplanes.   

Description Catalog 
Number 

Minimum 
Revision 
Supported 

CE Mark  
Approved 

Discrete Output Modules, continued 

Series 90-30 Output 125 VDC 1A 6 Point Isolated 
Pos/Neg 

IC693MDL734 A D 

Series 90-30 Output 12/24 VDC 0.5 A 16 Point 
Positive Logic 

IC693MDL740 A E 

Series 90-30 Output 12/24 VDC 0.5 A 16 Point 
Negative Logic 

IC693MDL741 A E 

Series 90-30 Output 12/24 VDC 1 A 16 Point Positive 
Logic ESCP 

IC693MDL742 A D 

Series 90-30 Output 48 VDC 0.5 A 8 Point Positive 
Logic 

IC693MDL748 A B 

Series 90-30 Output 5/24 VDC (TTL) 0.5 A 32 Point 
Negative Logic 

IC693MDL752 A D 

Series 90-30 Output 12/24 VDC 0.5 A 32 Point 
Positive Logic 

IC693MDL753 A D 

Series 90-30 Output High-density 24VDC 32 Point IC693MDL754   

Series 90-30 Solenoid Out 11 Pt/24 VDC Out 5 Point 
Positive Logic 

IC693MDL760 A B 

Series 90-30 Output Relay N.O. 4 A 8 Point Isolated IC693MDL930 A D 

Series 90-30 Output Relay N.C. and Form C 3 A 8 
Point Isolated 

IC693MDL931 A D 

Series 90-30 Output Relay N.O. 2 A 16 Point IC693MDL940 A D 

Discrete Mixed  Modules  

Series 90-30 High Speed Counter Module GFK-0293 IC694APU300 D H 

Series 90-30 Mixed I/O 8 Point120 VAC In / 8 Point 
Relay Out 

IC693MAR590 A C 

Series 90-30 Mixed I/O 8 Point24 VDC In / 8 Point 
Relay Out 

IC693MDR390 A C 

Analog Input Modules 

Series 90-30 Input Analog 4 Point Voltage IC693ALG220     A G and H 

Series 90-30 Input Analog 4 Point Current IC693ALG221    A G and H 

Series 90-30 Input Analog 16 sgl/8 diff Voltage IC693ALG222    A C and D 

Series 90-30 Input Analog 16 sgl/8 diff Current IC693ALG223 A C 

Continued … 
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Series 90-30 (IC693) Modules for RX3i PACSystems  

Continued… 

Description Catalog 
Number 

Minimum 
Revision 
Supported 

CE Mark  
Approved 

Analog Output Modules  

Series 90-30 Output Analog 2 Point Voltage IC693ALG390 A F 

Series 90-30 Output Analog 2 Point Current IC693ALG391 A E 

Series 90-30 Output Analog Current/Voltage 8 Point IC693ALG392 A B 

Analog Mixed I/O Modules 

Series 90-30 Analog Combination Current/Voltage 4 
in/2 out  

IC693ALG442      B B 

Communication Modules  

Series 90-30 Fanuc I/O Link Module (Master) IC693BEM321 C F 

Series 90-30 Genius Bus Controller IC693BEM331 K  

Series 90-30 FIP Bus Controller IC693BEM340   

Special Purpose Modules 

Series 90-30 Special I/O Processor  IC693APU305 C  

Series 90-30 I/O Link Interface Module IC693BEM320   

Series 90-30 I/O Link Master Module IC693BEM321     

Series 90-30 DeviceNet Master Module IC693DNM200 AA  

Series 90-30 DeviceNet Slave Module IC693DNS301 AA  

Series 90-30 DSM314 Motion Controller  IC693DSM314      AC AA 

Series 90-30 DSM324i Motion Controller IC603DSM324   

Series 90-30 Temperature Controller Module  IC693TCM302 *  

Series 90-30 Temperature Controller Module 
Extended Range 

IC693TCM303 *  

Series 90-30 Power Transducer Module IC693PTM100 A  

Series 90-30 Power Transducer Module IC693PTM101 A  
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Series 90-30 Modules that Cannot Be Used in an RX3i System 

The Series 90-30 modules listed below cannot presently be included in a Universal Backplane 

or in any Expansion or Remote Backplane in an RX3i system.   Future firmware releases may 

enable the RX3i to their functions, check with your GE Fanuc representative on the status. 

For information about whether another company’s Series 90-30-compatible module may be 

suitable for PACSystems RX3i applications, please contact the manufacturer of the module. 

That includes Series 90-30 modules that have catalog numbers beginning with HE693. 

Description Catalog Number 

CIMPLICITY 90-ADS 9030 Module IC693ADC311 

CIMPLICITY 90-ADS 9030 System IC693ADS301 

Axis Position Module (1-Axis) IC693APU301 

Axis Position Module (2-Axis) IC693APU302 

Series 90-30 SDS Bus Interface IC693BEM310 

Remote FIP Interface Module IC693BEM330   

FIP Remote I/O 2.5mhz IC693BEM332 

Remote FIP Interface IC693BEM333 

Genius Bus Controller  IC693BEM334 

FIP Remote I/O 2.5mhz  IC693BEM335  

Ethernet Network Interface Unit  IC693BEM350 

Cscan Interface Module IC693CDC200 

Genius Communications Module IC693CMM301 

Enhanced Genius Communications Module IC693CMM302    

Alspa N80 Communication  Module IC693CMM304     

Alspa Enhanced N80 Comm Module IC693CMM305      

Communication Control Module IC693CMM311 

Ethernet Interface Module 3.10 IC693CMM321    

Series 90-30 DeviceNet Master IC693DNM200 

Digital Servo Module (2-Axis) IC693DSM302 

Digital Valve Driver Module IC693DVM300 

Power Mate “J “Interface Module IC693MCM001 

Power Mate “J” Interface 2 Axis IC693MCM002 

PM-J   1-Axis International Only IC693MCS001 

PM-J   2-Axis International Only IC693MCS001 
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Description Catalog Number 

Input 120/240 VAC 8 Point Isolated IC693MDL232 

Input 24 VDC 8 Point Pos Logic IC693MDL630 

Input 24 VDC 8 Point Neg Logic IC693MDL631 

Input 24 VDC 8 Point Neg Logic IC693MDL633 

Input 24 VDC 16 Point Pos Logic IC693MDL640 

Input 24 VDC 16 Point Neg Logic IC693MDL641 

Input 24 VDC 16 Point Pos Logic Fast (1ms) IC693MDL643 

Input 24 VDC 16 Point Neg Logic Fast (1ms) IC693MDL644 

Fanuc Input 24 VDC 32 Point Pos/Neg IC693MDL652 

Fanuc Input 24 VDC 32 Point Pos/Neg Fast IC693MDL653 

Fanuc Output 12/24 VDC 0.3 A 32 Point Neg IC693MDL750 

Fanuc Output 12/24 VDC 0.3 A 32 Point Pos IC693MDL751 

Profibus-DP Master IC693PBM200    

Profibus-DP Slave  IC693PBS201   

Programmable Coprocessor W/Epr IC693PCM30 

Programmable Coprocessor Module IC693PCM300 

Programmable Coprocessor Module (64k) IC693PCM301 

Programmable Coprocessor Module (640k) IC693PCM311 

Clamp Pos Module IC693PMC801 

Injection Pos Module  IC693PMI800 

 

!

!
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Backplanes and Power Supplies  

The RX3i system must include either a 12-slot Universal Backplane IC695CHS012 (shown 

below) or 16-slot Universal Backplane (IC695CHS016).  

 

 0           1                      2       3                4                        5                             6                             7                           8                             9                          10                            11             12   
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8 
 
 

  

If additional modules are required than the Universal Backplane can 

accommodate, or if some modules must be installed in another location, an 

RX3i Serial Bus Transmitter Module (IC695LRE001) must be installed in the 

last slot of the Universal Backplane. A cable from the Bus Transmitter 

module can link additional Serial Expansion (5-slot version IC694CHS098 

shown below) and Remote backplanes to the RX3i system.  
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I/O-2 I/O-3 I/O-4 I/O-5I/O-1 POWER 

SUPPLY 

NON-CPU SLOTS

C 
P 
U 

EXPA NSION RACK #

1    2    3    4    5    6    7

DIP 
SW 

1 
2 
3 

X X X

X X X 
X X X 

X = CLOSED 

 

Use of Expansion and Remote Backplanes is summarized on the following 

pages. 

For more information about the Serial Bus Transmitter module and cables, 

refer to chapter 5.  
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S
E

R
IA

L
 B

U
S

 T
R

A
N

S
M

IT
T

E
R

 

EXP OK 
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Backplanes for the RX3i System 

Universal and Expansion Backplanes that are compatible with RX3i systems are listed below. 

See chapter 3 of this manual for descriptions and specifications of the RX3i Backplanes. For 

information about Series 90-30 Expansion Backplanes, refer to the Series 90-30 I/O Modules 

Specifications Manual, GFK-0898. 

Backplanes 

RX3i 16-Slot Universal Backplane IC695CHS016 

RX3i 12-Slot Universal Backplane  IC695CHS012 

RX3i 10-Slot Serial Expansion Backplane IC694CHS392 

RX3i 5-Slot Serial Expansion Backplane IC694CHS398 

Series 90-30 10-Slot Expansion Backplane IC693CHS392 

Series 90-30 5-Slot Expansion Backplane IC693CHS398 

Series 90-30 10-Slot Remote Expansion Backplane IC693CHS393 

Series 90-30 5-Slot Remote Expansion Backplane IC693CHS399 
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Power Supplies for RX3i Systems 

Power Supplies for Universal and Serial Expansion Backplanes are listed below. See chapter 4 

of this manual for descriptions and specifications of the RX3i Power Supplies. For information 

about Series 90-30 Power Supplies, refer to the Series 90-30 I/O Modules Specifications 

Manual, GFK-0898. 

Description Catalog 
Number 

Installed in 
Universal 
Backplane 

Installed in 
Serial 

Expansion 
Backplane 

Power Supplies 

RX3i Power Supply, 120/240 VAC, 
125VDC, 40 Watts 

IC695PSA040   

RX3i Power Supplies, 24 VDC, 40 Watts IC695PSD040, 
IC695PSD140 

  

RX3i Serial Expansion Power Supply, 
120/240 VAC, 125 VDC 

IC694PWR321   

RX3i Serial Expansion Power Supply, 
120/240 VAC, 125 VDC, High Capacity 

IC694PWR330   

RX3i Serial Expansion Power Supply, 24 
VDC, High Capacity 

IC694PWR331   

Series 90-30 Power Supply for Expansion 
Backplane, 120/240 VAC, 125 VDC 

IC693PWR321   

Series 90-30 Power Supply for Expansion 
Backplane,  120/240 VAC, 125 VDC, High 
Capacity 

IC693PWR330   

Series 90-30 Power Supply for Expansion 
Backplane, 24 VDC, High Capacity 

IC693PWR331   

 

POWER 

P/S FAULT 

OVERTEMP 

OVERLOAD 

Power Supply 

40W DC 

PACSystems™ 

RX3i 
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Expansion Systems 

The PACSystems R3i can include a combination of up to seven Serial Expansion and/or 

Remote Backplanes. The Expansion Backplanes can be any of the RX3i or Series 90-30 

models listed earlier. The Remote Backplanes can be any of the Series 90-30 Remote 

Backplanes listed in the Series 90-30 I/O Module Specifications Manual, GEK-0898. 

 If the system includes only Expansion Backplanes, the total distance from the CPU to the 

last backplane cannot be more than 15 meters (50 feet) 

 If the system includes any Remote Backplanes, the total distance from the CPU to the last 

backplane cannot be more than 213 meters (700 feet).  

Remote Backplanes provide the same functionality as Expansion Backplanes over a much 

greater distance. Remote Backplanes have extra isolation circuitry that lessens the effect of 

unbalanced ground conditions that can occur when backplanes are located long distances from 

each other and do not share the same ground system.  Communications between the CPU and 

a Remote Backplane may take slightly longer than communications between the CPU and an 

Expansion Backplane. This delay is usually small compared to the total CPU scan time.   

Expansion System with One Expansion or Remote Backplane 

An Expansion system can consist of a Universal Backplane with just one Expansion or Remote 

Backplane   

This example includes one Universal Backplane 

IC695CHS012 and one Expansion Backplane, 

IC694CHS392. Each Backplane in this example 

has a DC Power Supply. Together, they 

accommodate 19 discrete, analog, and special-

function modules. 

These backplanes are located 15 meters (50 

feet) apart. They are connected by Expansion 

Cable IC693CBL302, which has a built-in 

terminating resistor.  

If it were necessary to locate the second 

backplane more than 15 meters (50 Feet) from 

the Universal Backplane, a Series 90-30 Remote 

Backplane could be used with a custom-length 

cable and external terminating resistor. 

 
Universal Backplane 

One Expansion Backplane 

I/O Expansion Cable 
IC693CBL302 

Cable Length: 
 15 meters  

(50 feet) 
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Using Multiple Expansion and Remote Backplanes  

The next two example systems are similar to each other except for the distance between the 

backplanes. The example on the left includes two RX3i Expansion Backplanes and a Series 90-

30 Expansion Backplane. The Expansion Backplanes can be any combination of RX3i (IC694) 

and Series 90-30 (IC693) Expansion Backplanes. I/O modules in the system can be any 

combination of RX3i and Series 90-30 modules. 

In the example on the right, two of the backplanes must be installed beyond the 15-meter (50-

foot) limit of an Expansion system. Two Series 90-30 Remote Backplanes are used in those 

locations. All other features of the two example systems are the same, including their I/O 

modules.  

Expansion Backplanes Expansion and Remote Backplanes 

 

RX3i Expansion Backplane 
IC694CHS398 

RX3i Universal Backplane 

IC695CHS012 

RX3i Expansion Backplane 

IC694CHS392 

Series 90-30 Expansion 

Backplane IC693CHS392 

I/O Terminator 
Plug 

IC693ACC307

Maximum Cable 

Length: 
 15 meters  
(50 feet) 

 

 

Series 90-30 Remote 
Backplane IC693CHS399 

RX3i Universal Backplane 

IC695CHS012 

RX3i Expansion Backplane 

IC694CHS392 

Series 90-30 Remote 

Backplane IC693CHS393 

I/O Terminator 
Plug 

IC693ACC307

Maximum Cable 
Length: 

 15 meters  
(50 feet) 

Maximum Cable 

Length: 
 213 meters 
(700 feet) 

 

 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1727 of 3354



 

 

GFK-2314C                                                                                                                                                                 2-1 
 

   

 

Installation 

This chapter provides general instructions for installing PACSystems RX3i equipment.  

 Pre-Installation Check 

 System Layout Guidelines 

 Enclosures 

 System Wiring 

 System Grounding 

 System Installation 

For additional information about system installation, also see: 

 Chapter 3, Backplanes, for backplane dimension diagrams 

 Chapter 4, Power Supplies, for power supply specifications and wiring diagrams 

 Chapters 5 through 4 for module wiring diagrams and specifications 

 Chapter 5 for information about 36-pin terminal blocks for some higher-density modules 

 Appendix A for general standards information 

 Appendix B for information about cables and terminal strips for 32-point modules with 

front-mounted connectors. 

 Appendix C for information about calculating heat dissipation 

 Appendix D for information about the Cable Clamping Assembly 

Chapter 

2 
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Pre-Installation Check 

Upon receiving your RX3i equipment, carefully inspect all shipping containers for damage. If any 

part of the system is damaged, notify the carrier immediately. The damaged shipping container 

should be saved as evidence for inspection by the carrier.  

As the consignee, it is your responsibility to register a claim with the carrier for damage incurred 
during shipment. However, GE Fanuc will fully cooperate with you, should such action be 
necessary.  

After unpacking the RX3i equipment, record all serial numbers. Serial numbers are required if 

you should need to contact Customer Care during the warranty period. All shipping containers 

and all packing material should be saved should it be necessary to transport or ship any part of 

the system. 

Verify that all components of the system have been received and that they agree with your 

order. If the system received does not agree with your order, contact customer service. 

If you need technical help, technical support can be reached as listed below:  

Technical support for control system components described in this manual: 

Customer Care Hotline Toll free: 800-GE FANUC (800-433-2682 
International direct dial: 780-420-2 97 

Internet address plchotline@cho.ge.com 

Fax number 780-420-2 97 

Web Support www.gefanuc.com 
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System Layout Guidelines  

A good layout helps minimize the chance of electrical shock to personnel working on the 

system.  It lets maintenance technicians easily access the unit to make measurements, load 

software, check indicator lights, remove and replace modules, etc.  It also makes it easier to 

trace wiring and locate components while troubleshooting. In addition, proper system layout 

promotes good heat dissipation and helps eliminate electrical noise from the system.  Excess 

heat and noise are two major causes of electronic component failure. 

 Locate RX3i equipment away 

from other components that 

generate a lot of heat, such as 

transformers, power supplies, 

or power resistors. 

 Locate RX3i equipment away 

from components that generate 

electrical noise such as relays 

and contacts.  

 Locate RX3i equipment away 

from high-voltage components 

and wiring, such as circuit 

breakers and fusible 

disconnects, transformers, 

motor wiring, etc.    

 Locate equipment at a 

convenient level that allows 

technicians reasonable access 

for maintaining the system. 

 Route sensitive input wires 

away from electrically-noisy 

wires such as discrete output 

and AC wiring.  This can be 

facilitated by grouping I/O 

modules to keep output 

modules separated from 

sensitive Input modules. 

 1 10 

9

8

7

6

5

4

2

3

11

6. RX3i    

7. Wireway (Wire Duct) 

8. Field device connection terminal block

9. Motor connection terminal block 

0. Motor starters 

. Circuit board 

. Power supply 

2. Control transformer 

3. Fusible disconnect or circuit breaker 

4. Control relays 

5. Protected enclosure 

 

 Allow a 4" clearance space on all four sides of each RX3i backplane for 

ventilation/cooling.   

 Use shielded cable connections with the shield grounded at one end (at source) for all 

analog modules, including RTD and Thermocouple modules. 
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Enclosures 

The RX3i system and its components are considered open equipment [having live electrical 

parts that may be accessible to users] and must be installed in a protective enclosure or 

incorporated into other assemblies manufactured to provide safety.  As a minimum, the 

enclosure or assemblies shall provide a degree of protection against solid objects up to 2mm 

(e.g. fingers).  This equates to a NEMA/UL Type  enclosure or an IP20 rating (IEC60529). 

When a RX3i system is installed into an area designated as Class  Zone 2 in Europe, 

compliance with the ATEX Directive requires an enclosure with a higher degree of protection.  

Refer to “ATEX Class  Zone 2 Hazardous Location Requirements” located in Appendix A for 

specifications. 

The enclosure must be able to adequately dissipate the heat generated by all of the 

components mounted inside so that no components overheat.  Heat dissipation is also a factor 

in determining the need for enclosure cooling options such as fans and air conditioning.  A 

minimum space of at least 02mm (4 inches) is required on all sides of the RX3i backplane for 

cooling.  Additional space may be required, depending on the amount of heat generated by the 

equipment during operation. Appendix C explains how to calculate heat dissipation for RX3i 

modules and field devices in an enclosure.  
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RX3i Universal Backplane Dimensions and Spacing 

 

* Allowance for cooling

12-Slot 
462mm 

( 8. 9in) 

16-Slot
604.3mm 

(23.79 in) 12-Slot
428mm 

( 6.85in)

16-Slot
570.2mm 

(22.45in)

02mm *
(4.00in)

02mm * 

(4.00in) 

02mm *
(4.00in)

90mm  
(3.54in) 

3 .5mm 

( .24in) 

4 .5mm 

(5.57in)

02mm *
(4.00in)

5.08mm 
0.20 dia.
typical 

Universal 
Backplane  with 

Modules installed 
side view 

48mm 

(5.83in)

Universal 
Backplane front 

view 

Side dimension is for standard modules with 
doors closed.   

Side dimension does not include extra depth 
required for cables and connectors. 

Modules with Extended High-Density 
Terminal Blocks (such as Terminal Block 
IC694TBB 32) are approximately ½-inch 

( 3mm) deeper overall. 

 

The mounting holes for the 2 slot RX3i Universal Backplane match the 0-slot Series 90-30 

Backplane exactly, for easy upgrades. 
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RX3i Serial Expansion Backplane Dimensions and Spacing  

Each backplane has standard attachment flanges for mounting on an electrical panel.   

 

* Allowance for cooling

5-Slot 
265mm 

( 0.43in) 

10-Slot
433mm 

( 7.44in)
5-Slot
250mm 
(9.84in)

10-Slot
428mm 

( 6.85in)

02mm * 
(4.00in) 

02mm * 
(4.00in) 

02mm *
(4.00in)

90mm  
(3.54in) 

20mm  
(0.79in) 

30mm 
(5. 2in)

02mm *
(4.00in)

5.08mm 
0.20 dia. 
typical 

Expansion 
Backplane front 

view 

Expansion 
Backplane with 

modules installed 
side view 

142mm 

(5.59in) Side dimension is for modules with 
doors closed. 

 
Side dimension does not include extra 

depth required for cables and 
connectors. 

 
Modules with Extended High-Density 
Terminal Blocks (such as Terminal 

Block IC694TBB 32) are approximately 
½-inch ( 3mm) deeper overall. 
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System Wiring 

General Wiring Information  

To avoid possible misrouting of wiring to I/O modules, the following is recommended: 

 Label all wires to and from I/O devices. Record circuit identification numbers or other 

pertinent data on the inserts that go in the module’s faceplate door. 

 Wires should be dressed so that each field I/O connector is fixed relative to its respective 

module. 

Warning 

In addition to information provided here, always follow all wiring and safety codes 

that apply to your area or your type of equipment.  For example, in the United 

States, most areas have adopted the National Electrical Code standard and specify 

that all wiring conform to its requirements.  In other countries, different codes will 

apply.  For maximum safety to personnel and property you must follow these 

codes.  Failure to do so can lead to personal injury or death, property damage or 

destruction, or both. 

Color Coding Wires 

These color codes are commonly used in industrial equipment manufactured in the United 

States.  Where they differ from codes that apply to your area or your type of equipment, follow 

your applicable codes instead.  Besides satisfying code requirements, wire color coding makes 

testing and troubleshooting safer, faster, and easier. 

 Green or green with stripe- Ground 

 Black - Primary AC 

 Red - Secondary AC 

 Blue - DC 

 White - Common or neutral 

 Yellow - Secondary power source not controlled by the main disconnect.  Alerts 

maintenance personnel that there may be power present (from an external source) even 

if the equipment is disconnected from its main power source. 
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Wire Routing 

To reduce noise-coupling among PLC wires, electrically-noisy wiring such as AC power wiring 

and discrete output module wiring should be separated from low-level signal wiring such as DC 

and analog input module wiring or communications cables. Where practical, group separately 

the following types of wiring:  

 AC power wiring.  This includes the AC input to the PLC power supply, as well as other 

AC devices in the control cabinet. 

 Analog Input or Output Module wiring.  This should be shielded to further reduce 

noise coupling.   

 Discrete Output Module wiring.  These often switch inductive loads that produce noise 

spikes when switched off. 

 DC Input Module wiring.  Although suppressed internally, these low-level inputs should 

be further protected against noise coupling by observing these wiring practices. 

 Communications Cables.  Wiring such as Genius bus or serial cables should be kept 

away from noise-producing wiring. 

Where AC or Output wiring bundles must pass near noise-sensitive signal wiring bundles, avoid 

running them beside each other.  If they have to cross, route them a right angle to minimize 

coupling between them. 

Grouping Modules to Keep Wires Segregated 

If practical, grouping similar modules together on the backplanes can help keep wiring 

segregated.  For example, one backplane could contain only AC modules, and another only DC 

modules, with further grouping by input and output types.   
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System Grounding  

All components of a control system and the devices it is controlling must be properly grounded. 

This is particularly important for the reasons listed below.  

 A low resistance path from all parts of a system to earth minimizes exposure to shock in 

the event of short circuits or equipment malfunction. 

 The RX3i system requires proper grounding for correct operation. 

 All backplanes grouped together in the PLC system must have a common ground 

connection.  This is especially important for backplanes that are not mounted in the 

same control cabinet. 

Warning 

In addition to observing the grounding procedures described here, it is important 

to follow local grounding codes.  In the United States, most areas have adopted the 

National Electrical Code standard and specify that all wiring conform to its 

requirements.  In other countries, different codes apply.  For maximum safety to 

personnel and property, follow these codes.  Failure to do so can mean injury or 

death to personnel, damage to property, or both. 

In addition to observing the system grounding procedures, periodic inspections of the ground 

connections should be performed to ensure that the system remains properly grounded. 

The PLC equipment, other control equipment, and the machine should be interconnected to 

maintain a common earth ground reference, also called the machine chassis ground. 

 

CENTRAL  
GROUND POINT  

MOTOR DRIVES 
AND OTHER 

ELECTRICAL 
CONTROL 

EQUIPMENT 

MACHINERY   
PLC CABINET  

PROGRAMMING  

DEVICE   

SIGNAL AND POWER 
CONNECTIONS   

ARE NOT SHOWN 

NOTE   

EARTH 
GROUND 

RACK 

RACK 
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Ground Conductors 

Ground conductors should be connected in a tree fashion with branches routed to a central 

earth ground point, as shown on the previous page.  This ensures that no ground conductor 

carries current from any other branch.   

A low inductance path from all parts of a system to earth minimizes emissions and increases 

immunity to electrical interferences.   Ground conductors should be as short and as large in size 

as possible.  Braided straps (maximum 0:  length to width ratio recommended) or ground 

cables (typically green insulation with a yellow tracer - AWG # 2 (3.3 mm2) or larger) can be 

used to minimize resistance.  Conductors must always be large enough to carry the maximum 

short circuit current of the path being considered. 

Backplane Safety and EMC Reference Grounding 

The backplane’s metal back must be grounded 

using a separate conductor; the backplane 

mounting screws alone do not provide an 

adequate ground connection.  Use a minimum 

AWG # 2 (3.3 mm2) wire with a ring terminal 

and star lock washer.  Connect the other end of 

this ground wire to a tapped hole in the 

mounting panel using a machine screw, star 

lock washer, and flat washer.  Alternately, if the 

panel has a ground stud, use a nut and star 

lock washer for each wire on the ground stud to 

ensure adequate grounding.  Where 

connections are made to a painted panel, the 

paint should be removed so clean, bare metal 

is exposed at the connection point.  Terminals 

and hardware used should be rated to work 

with the aluminum backplane material.   

Warning 

All backplanes must be grounded to minimize 

electrical shock hazard.  Failure to do so can 

result in severe personal injury. 

AWG #12 or 

Larger Wire

 0         1

P 

o 
w 
e 
r 
 
S 

u 
p 
p 
l 
y 

 

TB 1 

1 
 
 
 
 

 
 
 

8 
 

Paint Removed

From Panel Here

Screw, Star Lock washer,

Flat Washer, Ring Terminal,

installed in tapped hole.

 

All backplanes grouped together in the PLC system must have a common ground connection.  

This is especially important for backplanes that are not mounted in the same control cabinet. 
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Power Supply Grounding See the information on Power Supply Field Wiring later in this 

chapter. 

Programmer Grounding 

For proper operation, the computer (programmer) running the PLC software must have a 

ground connection in common with the CPU.  Normally, this common ground connection is 

provided by connecting the programmer’s power cord to the same power source (with the same 

ground reference point) as the backplane. If the programmer ground is at a different potential 

than the PLC ground, a shock hazard could exist.  Also, damage to the ports could occur when 

the programmer serial cable is connected between the two.   

Shield Grounding 

In general, the aluminum PLC backplane is used for module shield grounding.  On some 

modules, shield connections to the user terminal connector on the module are routed to the 

backplane through the module’s backplane connector.  Other modules, such as the DSM3 4 

require a separate shield ground, as shown in the module descriptions in this manual. 

For modules installed in a Universal Backplane, shield grounds can be connected to the 

Grounding Bar at the bottom of the Backplane using size M3 screws.  The recommended torque 

is 4 in/lb maximum. 
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Grounding Bar 
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System Installation 

Universal Backplanes 

Mount a Universal Backplane using four good-quality 8-32 x /2 (4 x 2mm) machine screws, 

lock washers and flat washers.  Install the screws in the four tapped holes.   

 

 0           1                      2       3                4                        5                             6                             7                           8                             9                         10                            11             12   

 

E
X
P

A
N
S
I
O
N 

 

TB 1 

1 
 
 

 
 

 
 

8 
 
 

 

The dimensions and mounting clearances for each type of backplane were shown in the 

previous pages.  Vertical mounting is preferred for maximum heat dissipation.   

 IC695 Power Supply modules may be installed in any slot. DC Power Supplies 

IC695PSD040 and IC695PSD 40 occupy  slot. AC Power Supply IC695PSA040 

occupies 2 slots.  RX3i (IC694) and Series 90-30 (IC693) Power Supplies cannot be 

installed in Universal Backplanes. 

 An RX3i CPU module can be installed anywhere in the backplane except the Expansion 

slot.  CPU modules occupy 2 slots. 

 I/O and option modules can be installed in any available slot except slot 0, which can 

only accept IC695 Power Supplies, and the Expansion slot.  Each I/O slot has two 

connectors, so either an RX3i PCI-based module or a serial module can be installed in 

any I/O slot. 

 The rightmost slot is the expansion slot. It can only be used for optional Serial Bus 

Transmitter module IC695LRE00 .  
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Universal Backplane Terminals (TB1) 

Terminals  through 6 on the left 

end of the Universal Backplane 

are reserved for external fan 

control (available in future 

systems). 

The RX3i PCI Power Supplies do 

not provide Isolated +24V output 

power over the backplane.  

Terminals 7 and 8 can be used to 

connect an optional external 

source of Isolated +24VDC, 

which is required for some IC693 

and IC694 modules as listed in 

the table of Module Load 

Requirements in chapter 4.   

These terminals accept individual 

wires from 4 to 22 AWG.  

If modules that require Isolated 

+24VDC are installed in an 

Expansion Backplane instead, an 

external Isolated +24V power 

supply is not required. 

  

 

 

 – 6: Fan Terminals,  

for future use 
 

7: Isolated +24VDC In 
 

8: Isolated Ground 

0           1                     

TB 1

1 
 
 
 
 

 
 

8 
 
 

Slot 0:  Connector for RX3i 
IC695 Power Supply only 
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Expansion Backplanes 

To mount an Expansion Backplane on a panel, use four good-quality 8-32 x /2 (4 x 2mm) 

machine screws, lock washers and flat washers.  Install the screws in the four tapped holes.   

 

 
E
X
P
A
N
S
I
O
N 

 

I/O-2 I/O-3 I/O-4 I/O-5I/O-1POWER 

SUPPLY 

NON-CPU SLOTS

C
P
U

EXPA NSION RACK #

    2    3    4    5    6    7

DIP

SW

2

3

X X X

X X X

X X X

X = CLOSED

 

An Expansion Backplane can also be mounted in a 9-inch rack using a mounting bracket as 

described in this section. 

Setting the Rack Number DIP Switch  

Each backplane is identified with a unique number called a  “Rack Number.”  Rack number 0 is 

always automatically assigned to the backplane with the CPU. Rack numbers must not be 

duplicated in a system.  Backplanes do not need to be sequentially numbered, although for 

consistency, rack numbers should not be skipped.  

Rack Numbers for Expansion and Remote backplanes are set using a DIP switch on the 

backplane.  The following table shows the DIP switch positions for rack number selection. 

 Rack Number 

DIP Switch 1 2 3 4 5 6 7 

 open closed open closed open closed open 

2 closed open open closed closed open open 

3 closed closed closed open open open open 

 

For example, these switch settings select rack number 2: 

 

O
P

E
N

    2
    3

 

Closed = switch 

down on right 

 

Do not use a pencil to set the DIP switches. Graphite from the pencil can damage the switch.
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Recommended Mounting Orientation for Expansion Backplanes 

For Expansion and Remote Backplanes, power supply load rating depends on the mounting 

position of the backplane and the ambient temperature.  

The load rating with the Expansion Backplane mounted upright on a panel is 00% at 60°C 

( 40°F) 

 

Power supply load ratings with the backplane mounted horizontally are: 

 Temperature at 25°C (77°F) – full load 

 Temperature at 60°C ( 40°F) – 50% of full load 
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Mounting a Backplane in a 19-Inch Rack 

The IC693ACC308 Front Mount Adapter Bracket can be used to mount a 2-Slot Universal 

Backplane (IC695CHS0 2) or a 0-Slot Expansion Backplane (IC694CHS392) to the front face 

of a 9” rack.  Install the adapter bracket by inserting the tabs at the top and bottom of the 

adapter bracket into the corresponding slots at the top and bottom of the plastic backplane 

cover.  It is not necessary to remove the cover to install the bracket.   With the bracket in place, 

insert and tighten the two screws (included with the bracket) through the back of the backplane 

holes into the threaded holes in the bracket. 

 
   

Insert two screws (one at top; one at 
bottom) from the back of the baseplate 
through the baseplate mounting holes 
into tapped holes in the bracket. Tighten 
both screws to secure the bracket to the 
baseplate. 

Right side of 

Baseplate 

 

Dimensions for rack mounting a backplane with the IC693ACC308 Front Mount Adapter Bracket 

are shown below. 

 480mm 
( 8.89 inches)

469mm 

( 8.47 inches)
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The IC693ACC313 Recessed Mount Adapter Bracket can be used to recess-mount a 0-Slot 

Expansion Backplane (IC694CHS392) inside a 9” rack.  This bracket cannot be used with a 

Universal Backplane.  

An Expansion Backplane mounts on the rear panel of this adapter bracket using four 8-32 

(4mm) screws, nuts, lock washers, and flat washers.  The Adapter Bracket bolts through its four 

slotted holes to the face of the 9” rack using applicable hardware (lock washers 

recommended).  

 
4.06mm  

(0. 60 inch) dia. x 4

2 .4mm (0.842 inch)

8.8mm

(0.346 inch) inside 428mm ( 6.850  inches)

460.3mm ( 8. 22 inches)

90mm 
(3.540 inches) 

7. mm 
(0.280 inch)

34.7mm 
( .368 inch)

.2mm 
(0.439 inch) 

4 .4mm ( .630 inches) 

0 .6mm 
(4.00 inches)

 

Grounding Rack-Mounted Expansion Backplanes 

If an Expansion Backplane is mounted in a 9-inch rack using an Adapter bracket, the rack 

must be properly grounded  as described in “System Grounding Procedures”.  In addition, the 

backplane should be grounded according to the guidelines in the “Backplane Safety Grounding” 

section, using a separate ground wire from the PLC backplane. 

 For a Recessed Mount Adapter Bracket (IC693ACC3 3), the ground wire can be 

installed with the ground attached to the Recessed Mount Adapter Bracket.  An 

additional ground wire should be installed that connects the Adapter Bracket to a solid 

chassis ground.  

 For a Surface Mount Adapter Bracket (IC693ACC308), the ground wire should be run 

from the backplane to a solid chassis ground on the rack.    
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Modules 

Hot Insertion and Removal 

Modules in a Universal Backplane (IC695CHS0 2 or CHS0 6) can be installed or removed 

while power is applied to the system.  This includes backplane power and field power supplied 

to the module.  

NOTE: For products that support hot insertion, the module must be properly seated on the 

carrier with the latch engaged and all pins connected within 2 seconds.  For removal, the 

module must be completely disengaged from the carrier within 2 seconds.   It is important that 

the module not remain partially inserted during the insertion or removal process.   There must 

be at a minimum of two seconds between the removal and insertion of modules. 

NOTE:  The CPU, IC695CPU3 0, cannot be installed or removed from a Universal Backplane 

while power is applied to system.  System power must be removed before installing or removing 

the CPU. 

The following warnings must be observed. 

Warning 

Inserting or removing a module with power applied to the system may cause an electrical arc. 

This can result in unexpected and potentially dangerous action by field devices. Arcing is an 

explosion risk in hazardous locations. Be sure that the area is non hazardous or remove system 

power before removing or inserting a module. 

 

Warning 

Do not insert or remove modules in RX3i Serial Expansion Backplanes or Series 90-30 

Expansion Backplanes with power applied to the backplane.  This could cause the PLC to stop 

or malfunction.  Injury to personnel and damage to the module or backplane may result.   If the 

PLC is in RUN mode, I/O data to/from this backplane will not be updated while power is 

removed. 
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Installing Modules 

WARNING

Potentially dangerous voltages may be present on a module’s screw terminals even though 

power to the backplane is turned off.  Always be careful handling the module’s removable 

terminal board and any wires connected to it. 

 Be sure the module catalog number 

matches the intended slot configuration. 

 Holding the module firmly, align the 

module with the correct slot and 

connector.   

 Engage the module’s rear pivot hook(s) 

in the notch(es) on the top of the 

backplane ( ). 

 Swing the module down (2) until the 

module’s connector engages the 

backplane’s backplane connector, and 

the release lever(s) on the bottom of the 

module snaps into place in the bottom 

module retainer (3).   

 Visually inspect the module to be sure it 

is properly seated. 

 

1

2

3 

 

Removing Modules 

 If the module has a removable terminal 

board, remove it as described later in this 

section. 

 Locate the release lever(s) at the bottom 

of the module and firmly press upward 

( ), toward the module. Wider modules 

have two release levers that must both 

be pressed up at the same time. 

 While holding the module firmly and fully 

depressing the release lever(s), pivot the 

module upward until its connector is out 

of the backplate (2). 

 Lift the module up and away from the 

backplane to disengage the pivot hook. 

 

1

2 

3
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I/O Module Terminal Block Assemblies 

Most PACSystems RX3i I/O modules have removable 

front terminal block assemblies. Each module of this 

type has an insertable door label with a wiring diagram 

printed on the back. The front of the label has color 

bands that indicate the module type, and space to 

record identifying information about the module’s 

inputs or outputs. 

The terminal blocks have fully-hinged doors that can 

be opened to either the left or right to access wiring. 
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I/O Module Connections 

For most RX3i I/O modules, connections are made to the 

module’s removable terminal board. Specific wiring 

information for each module is printed on the door insert 

and also shown in the module description in this manual. 

This section describes the 20-pin removable terminal 

block, which is used by most RX3i I/O modules. Higher-

density modules use other connection methods. 

 See chapter 4 for information about 36-pin 

removable terminal blocks used for most higher-

density modules. 

 See appendix B for information about connections to 

I/O modules that have two 20-pin connectors on the 

front of the module.  

Screw terminals on a 20-pin terminal block accept from 

two AWG #22 (0.36 mm2) to two AWG # 6 ( .3 mm2), or 

one AWG # 4 (2.  mm2) copper 90°C ( 94°F) wire(s).  

Each terminal can accept solid or stranded wires, but the 

wires into any given terminal should be the same type 

(both solid or both stranded) to ensure a good 

connection.  Wires are routed to and from the terminals 

out of the bottom of the terminal board cavity.  The 

suggested torque for the I/O terminal board connection 

screws is from 9.6 in-lbs to .5 in-lbs ( .  to .3 Newton-

meters).  

After the wiring is completed, wires should be bundled 

and fastened at the bottom of the module as shown at 

right. 
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Installing or Removing a 20-Pin Terminal Block Assembly 

(See chapter 4 for instructions for installing or removing a 36-pin terminal assembly). Compare 

the module catalog number on the label on the terminal assembly door and the label on the side 

of the to be sure they match.  If a wired terminal block is installed on the wrong module type, the 

module may be damaged when the system is powered up. 

Warning 

Field power must be turned off when installing or removing a Terminal Block assembly. 

 Installing a Terminal Block 

. Insert the pivot hook on the bottom 

of the terminal block assembly into 

the slot on the bottom of the 

module. 

2. Pivot the terminal block assembly 

upward to engage the connector. 

3. Press the terminal block assembly 

toward the module until the 

release lever latch snaps into 

place. Check to be sure the 

terminal block is firmly seated. 

 

1

2

3

 RELEASE LEVER 

 

Removing a Terminal Block 

. Open the terminal block door. 

2. Push up the release lever to unlock the 

terminal block. 

3. Pull the terminal block away from the 

module until the contacts have separated 

and the bottom pivot hook has disengaged. 
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Installing or Removing a Terminal Block Cover 

The terminal block assembly cover can be removed for easier access to the terminals.  

Warning 

Potentially dangerous voltages from user devices may be present on a module’s screw 

terminals even though power to the backplane is turned off.  Always be careful handling the 

module’s removable terminal block assembly and any wires connected to it. 

 RELEASE LEV ER 

 

Removing a Terminal Block from its Cover 

To remove a Terminal Block from its cover: 

. Grasp the sides of the Terminal Block cover.  

2. Pull down on the bottom of the Terminal Block 

as shown at left. 

Inserting a Terminal Block in its Cover 

To re-insert a Terminal Block in its cover: 

.  Align the top of the Terminal Block with the 

bottom of the cover, making sure that the 

notches in the Terminal Block match up with 

the grooves in the cover. 

2. Slide the Terminal Block upward until it clicks 

into place. 
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Positive and Negative Logic Connections to Discrete Modules 

The IEC definitions for positive logic and negative logic for PACSystems RX3i modules are 

described below. 

Positive Logic  

Positive logic input modules sink current from the input device to the user common or negative 

power bus (left).  The input device is connected between the positive power bus and the input 

terminal.  

Positive logic output modules (right) source current to the loads from the user common or 

positive power bus.  The load is connected between the negative power bus and the module 

output. 

 

0V

+ 24VIEC 
SINK 

I N 

+

                  

 

0V

+ 24VIEC

SOURCE

OUT
+

 

Negative Logic  

Negative logic input modules (left) source current through the input device to the user common 

or positive power bus.  The input device is connected between the negative power bus and the 

input terminal.  

Negative logic output modules (right) sink current from the loads to the user common or 

negative power bus.  The load is connected between the positive power bus and the output 

terminal. 

  

 

0V

+ 24V
IEC 

SOURCE 

I N 
+

                 

 

+ 

0V

+24VIEC

SINK
OUT
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Wiring for Analog Modules 

Twisted, shielded instrumentation cable is strongly recommended for analog module input or 

output signal connections.  Proper grounding of the shield is also important. For maximum 

electrical noise suppression, the cable shield should only be grounded at one end of the cable.   

It is generally best to ground the cable shield as close to the source of the noise as possible. 

For Analog Input modules, ground the end that is in the noisiest environment (usually the field 

device end).  Cut the shield off at the module end of cable and insulate with shrink tubing.  For 

Analog Output modules, ground at the module end. Cut the shield off at device end of cable and 

insulate with shrink tubing. 

It is best to keep the length of stripped cable leads as short as possible to minimize the length of 

unshielded conductors exposed to the noisy environment.   

Connections can be made directly to the module terminals, or via an intermediate terminal 

block. The diagrams in this section show wiring for various types of analog input and analog 

output installations. 
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Shielding for Analog Input Modules 

Generally, the shield for analog input cables should be grounded at the analog source.  

However, ground connections for each channel, labeled COM and GND, can be used to 

connect shields at the analog input module if appropriate.  An analog input module’s COM 

terminals connect to the analog circuit common in the module.  The GND terminals connect to 

the backplane (frame ground).  Shields may be connected to either COM or GND.  This section 

shows four shield grounding examples for analog input modules. 

Analog Input Shield Grounding with a Terminal Strip 

For an unbalanced source, the ground shield should be connected to the source common or 

ground at the source end.  If all source inputs to the module come from the same location and 

are referenced to the same common, all shield grounds should be connected to the same 

ground point.    If there is an additional terminal strip between the analog input module and the 

field devices (analog sources), use the method shown below to  continue each cable shield 

using a terminal on the terminal strip.  Each cable is only grounded at one end - the end closer 

to the field devices (analog sources).  Shield connections are shown in red (bold).  

 

Analog 
Source 

Connection  

to Frame 
Ground 

Analog Input 

Module 

Enclosure 

Terminal 

Strip

Machine or 
Equipment 

Analog 

Source 

Analog 
Source 

Analog 
Source 
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Analog Input Shield Grounding to Common Connections 

In some applications, noise rejection can be improved by connecting the source common points 

together at the source end, then connecting a common line to the module at only one module 

COM terminal.  That will eliminate multiple grounding or ground loops that could cause false 

input data.  The common connections here are shown in red (bold). 

 

 

Analog 
Source 

Analog 
Input 

Module     

COM

Analog 
Source 

Analog 
Source 

Analog 
Source 
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Analog Input Shields Connected to Module Terminal Board 

It is usually preferable to ground cable shields at the source end.  If that is difficult, or if electrical 

noise is not a concern, it may be acceptable to ground cable shields at the analog input module 

end.  They can be connected to one of the module’s GND terminals (which is connected to 

frame ground through an internal path) as shown left below. If necessary to improve noise 

immunity, a conductor can be used to connect a ground terminal on the module to earth ground 

as shown below.  This will bypass noise around the module. 

 

Analog 
Source 

Analog  
Input  

Module   

GND

Optional 
Ground 
Conductor 

Earth Ground

Analog 
Source 

Analog 
Source 

Analog 
Source 
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Wiring for Current Transducers 

For all of the examples shown below, connect the (-) conductor to the Analog Input module 

COM terminal, if the source is floating, to limit common-mode voltages. Common mode voltage 

is limited to  volts. 

If noise causes inaccurate readings, the ( - ) conductor can also be connected to the Analog 

Input module GND terminal. 

4-Wire Transducer, Externally Powered via AC or 

DC Supply 

2-Wire Transducer, Externally Powered via DC 

Supply 

 

+

-

AC/DC 4WT 

+ 

- 

Analog Input 

Module 

C

G

COM 

GND 

Ground the Cable Shield 

at field device end only 

 

 

+

-

PS
2WT+ -

Analog Input 

Module 

C

G

COM 

GND 

+

-

Ground the Cable 
Shield at field device 

end only 

 

3-Wire Transducer, Externally Powered via DC 

Supply 

2-Wire Transducer, Self Powered 

 

+

-

PS 3WT 
+ 

- 

Analog Input 

Module 

C

G

COM 

GND

+ 

- 
Out 

Ground the Cable Shield 
at field device end only 

 

+ 

- 
2WT

+

-

Ground the Cable Shield 
at field device end only

Analog Input 

Module 

C 

G 

COM 

GND 
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2-Wire Transducer Connected to Two Measuring Devices 

Connect the (-) conductor to the Analog Input module COM terminal, if the source is floating, to 

limit common-mode voltages. Common mode voltage is limited to  volts. 

If noise causes inaccurate readings, the ( - ) conductor can also be connected to the Analog 

Input module GND terminal. 

The analog module must be the last device on the circuit. When grounding the ( - ) return side of 

the Analog Input Module, the other current-sensing device must be floating and able to 

withstand a common mode voltage of at least 20 volts, including the noise level.  

 

+ 

- 
PS 

2WT + - 

Ground the Cable Shield 

at field device end only

Analog Input 
Module 

C 

G 

COM

GND

+ 

- 

Current 

Sensing 
Device

+ -

 

Verifying Analog Input Current 

RX3i Analog Current Input Modules have an internal 250 ohm resistor across the input 

terminals.  You can measure the voltage across the input terminals using a volt meter, then use 

Ohm’s Law to determine the input current: 

 Input Current (in Amps) = Volts / 250 

For example, if you measured 3 volts across the input terminals: 

 Input Current (in Amps) = Volts / 250 

 Input Current (in Amps) = 3/250 

 Input Current (in Amps) = .0 2 (which equals 2 mA) 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1757 of 3354



 

                                                                                  

GFK-2314C            Chapter 2  Installation                                                                                                                2-31 

2    

Shield Connections for Analog Output Modules 

For analog output modules, the shield is normally grounded at only the source end (the 

module).  The GND connection provides access to the backplane (frame ground) resulting in 

superior rejection of noise caused by any shield drain currents. In extreme-noise environments, 

you can connect an optional ground braid from the GND terminal to an external earth ground to 

bypass noise around the module. 

 
Analog 
Output 

Module  User 
Load COM

OUT

GND

COM

OUT

Shield connected
at module end 

only 

User 
Load 

Optional 
Ground 

Conductor 

Earth 
Ground  
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Analog Output Shield Grounding with a Terminal Strip 

If there is a terminal strip between the analog output module and the field devices (user loads), 

use the method in the following figure for grounding the cable shields.  Each cable is only 

grounded at one end - the end closer to the Analog Output Module.  An optional external ground 

connection to the output module’s GND terminal is shown for installations that require extra 

noise suppression. 

 

Analog 
Output 

Module 
User 

Load COM

OUT

COM

OUT

Shields 
Connected at 

module end only

Terminal 
Strip 

Enclosure

GND 

Optional 
Ground 

Connection

Earth 

Ground

User 
Load 
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Module Fuse List 

Warning 

Replace fuse only with the correct size and type.  Using an incorrect fuse can 
result in harm to personnel, damage to equipment, or both. 

Module    
Catalog 
Number 

 
Module Type 

Current
Rating 

Quantity on 
Module 

GE Fanuc Fuse 
Part Number 

Other Sources 
and Part Numbers 

IC694MDL3 0  20 VAC, 0.5A  3A 2 44A724627-  ( ) Bussman – GMC-3 
Littlefuse – 239003 

IC694MDL330  20/240 VAC, A  5A 2 44A724627- 4 ( ) Bussman – GDC-5 
Bussman S506-5 

IC694MDL340  20 VAC, 0.5A  3A 2 44A724627-  ( ) Bussman – GMC-3 
Littlefuse –  239003 

IC694MDL390  20/240 VAC, 2A  3A 5 44A724627-  ( ) Bussman – GMC-3 
Littlefuse –  239003 

IC694PWR32  
          and 
IC694PWR330 

20/240 VAC or 25 
VDC Input, 30 Watt 
Power Supply  

2A  
 

 
 

44A724627- 09 (2) Bussman – 2 5-002
   (GDC-2 or GMC-2) 

Littlefuse – 239-002 

IC694PWR33  24 VDC Input,  
30 Watt Power Supply  

5A  44A724627- 4 (2) Bussman – MDL-5 
Littlefuse – 3 3005 

 
( )  Mounted in clip.  Accessible by removing circuit board from module housing. 
(2)  Line fuse.  Mounted in clip – accessible by removing module front. 
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CPU 

. Make sure that rack power is off.  

2. Install the CPU module in the appropriate 

slot. The CPU requires two slots and can 

use any slots except the highest 

numbered (rightmost) slot. 

3. Turn on power. The module should 

power up. When the CPU has 

successfully completed initialization, the 

OK LED stays on and the RUN and EN 

LEDs are off. The CPU is now ready to 

be programmed. 

4. Connect the battery to either of the 

battery connectors on the module. (You 

can connect the battery at any step in the 

installation process but it will begin to 

drain immediately unless power is 

applied. To maximize battery life, install it 

after power has been turned on).  

5. If appropriate, communications cables 

can be secured to the tie-downs on the 

bottom of the module. 

After the program has been verified, the 

mode switch can be moved to the 

appropriate operation mode position: RUN 

I/O ENABLED, RUN OUTPUT DISABLE, or 

STOP. The LEDs indicate the position of the 

mode switch and status of serial port activity. 

Caution 

This module may NOT be hot-inserted in the 

backplane; power must be removed before 

installing or removing the CPU. 

 
CPU OK

RUN

OUTPUTS DISABLED 

I/O FORCE

BATTERY

SYSTEM FAULT

RESET

  

CPU310

COM 1

COM 2

BATT 

COM1 ACTIVE

COM2 ACTIVE

RUN OUTPUT DISABLE

STOP
RUN I/O
ENABLE 
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Power Supplies 

. Install the Power Supply module in the 

appropriate slot(s).  

2. Universal Power Supplies (IC695) can be 

installed in any slots except the highest 

numbered (rightmost) slot in a Universal 

Backplane. Expansion Power Supplies (IC694) 

must be installed in the Power Supply (leftmost) 

slot in an Expansion Backplane, See chapter 3, 

Backplanes, for more information about module 

locations. 

3. Connect wiring to the Power Supply as 

described below.  

4. Use the three wiring tie-downs on the bottom of 

the module to secure the power and ground 

wires after installation. 

Warning 

For all Power Supplies, if the same input power 

source is used to provide power to two or more 

power supplies in the system, connection polarity 

must be identical at each power supply.  A resulting 

difference in potential can injure personnel or cause 

damage to equipment.  Also, each backplane must be 

connected to a common system ground. 

 

POWER 

P/S FAULT 

OVERTEMP 

OVERLOAD 

Power Supply 

40W AC 

PACSystems™ 

RX3i 
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Power Supply Field Wiring 

 For IC695 Power Supplies, each terminal accepts one AWG # 4 to AWG #22 wire. The 

diagram below is a cross-section of one of the terminals on an IC695 Power Supply. The 

end of each wire should be stripped at least 3/8-inch (9mm). The terminal can accept a wire 

that is stripped up to  mm (.433 in) while providing full seating of the insulator. The wire 

must be fully-inserted into the terminal block as shown at left, so that the insulation meets 

the insulation stop position inside the terminal. Tightening the terminal screw pivots the 

clamp firmly against the stripped end of the wire, holding it in place. If the wire is not fully 

inserted, as shown on the right, tightening the clamp may push the wire upward, so that it is 

not connected. 
 

Yes                                        No 

 

 For IC694 Power Supplies, each terminal accepts one AWG # 4 (2. mm2) or two AWG # 6 

( .3mm2) copper 75°C ( 67°F) wires. The suggested torque for the Power Supply terminals 

is 2 in-lbs ( .36 Newton-meters). Each terminal can accept solid or stranded wires. Both 

the wires in any terminal should be the same type.  

IC695 Power Supply Terminals IC694 Power Supply Terminals 

 

Keep as short as 
possible. Connect 
directly to 

mounting panel. 

+ L1

+ L1

- 
N/

L2

- 
N/

L2

 

 

 

To additional 

units 

To additional 
units 

 

 

24VDC 
Output for 

I/O 
Modules 

+ / L

- / N / L2 

Jumper 

Ground 

 

For Expansion (IC694) Power Supplies only, the bottom terminals provide access to the 

Expansion Backplane’s Isolated +24V DC output, which can be used to power input circuits for 

certain IC694 modules. See the table of module load requirements in chapter 4 for information. 

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the PLC will stop operation. 
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AC Power Source Connections 

Connect the hot and neutral wires or lines L  and L2 to the appropriate Power Supply terminals. 

DC Power Source Connections 

All RX3i Power Supplies have DC input capabilities. Connect the + and - wires from the DC 

source to the appropriate terminals.  These connections are polarity-sensitive DC-only supplies. 

Ground Connection 

Connect the safety ground wire to the terminal marked with a ground symbol.  

 

External Overvoltage Protection 

The Ground and MOV terminals on a Power 

Supply module are normally connected to frame 

ground with a user-installed jumper as shown at 

right.  If overvoltage protection is not required or 

is supplied upstream, no jumper is needed. 

In systems with a floating neutral input (the 

neutral line is not referenced to Protective Earth 

Ground), this jumper must NOT be installed. In 

addition, in a floating neutral system, voltage 

surge protection devices such as MOVs must be 

installed from L  to earth ground, and from L2 

(Neutral) to earth ground. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 

 

AC Power Supply Connections for Floating Neutral (IT) Systems 

If an AC input power supply is installed in a system where the Neutral line is not referenced to 

Protective Earth Ground, special installation instructions must be followed to prevent damage to 

the power supply. 

A Floating Neutral System is a system of power distribution 

wiring where Neutral and Protective Earth Ground are not tied 

together by a negligible impedance.  In Europe this is referred to 

as an IT system (see IEC950).  In a Floating Neutral System, 

voltages measured from input terminals to protective earth 

ground may exceed the 264 Volts AC maximum input voltage 

power supply specification. 

 L1 

N 

PE 
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Non-Floating Neutral System 

Systems where one leg of the power distribution wiring is tied to Protective Earth or a tap 

between two legs of the power distribution wiring is tied to Protective Earth are not Floating 

Neutral Systems. Non-floating neutral systems do not require special installation procedures. 

L

N

PE

L

N/PE

L

PE

L2

 

Instructions for Floating Neutral Systems 

. The input power terminals should be wired as shown previously. 

2. No jumper may be installed jumper between terminals 3 and 4 of the Power Supply module.   

3. Voltage surge protection devices such as MOVs must be installed: 

 From L  to earth ground 

 From L2 (Neutral) to earth ground 

The voltage surge devices must be rated such that the system is protected from power line 

transients that exceed Line voltage + 100V +(N-PE)MAX.  The expression N-PE refers to the 

voltage potential between neutral and Protective Earth (PE) ground. 

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the 

transient protection should be rated at: 240V + 00V + 50V= 390V 
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Serial Bus Transmitter Module 

The RX3i Serial Bus Transmitter Module, IC695LRE00 , provides 

communications between a PACSystems RX3i Universal Backplane (IC695-

model number), and serial expansion and remote backplanes (IC694- or 

IC693-model numbers). It must reside in the expansion connector on the 

right end of a Universal Backplane.   

Module Installation 

This module may NOT be hot-inserted in the backplane; power must be 

removed before installing or removing the Bus Transmitter Module.  

Insert the Serial Bus Transmitter Module straight into its slot as shown 

below. This module does not have the same pivoting and latching 

mechanisms as other RX3i modules.  

Tighten the two captive screws in the corners of the module. Recommended 

torque is 4.4 in/lb maximum.* 

 

 

 

LRE001

S
E

R
IA

L
 B

U
S

 T
R

A
N

S
M

IT
T

E
R

 

EXP OK 

EXPANSION 
ACTIVE 

Expansion Cable Installation 

Subsequent backplanes in the system are linked by expansion cables as described in chapter 5. 

The expansion cable may not be attached or removed if the expansion rack has power applied. 
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Backplanes 

This section describes the following RX3i backplanes for PACSystems: 

 6 Slot RX3i Universal Backplane, IC695CHS0 6 

 2 Slot RX3i Universal Backplane, IC695CHS0 2 

 5 Slot RX3i Serial Expansion Backplane, IC694CHS398 

 0 Slot RX3i Serial Expansion Backplane, IC694CHS392 

 

Backplane Types 

The following types of backplanes can be included in an RX3i system: 

Backplane Type Catalog Number 

6 Slot RX3i Universal Backplane IC695CHS0 6 

2 Slot RX3i Universal Backplane IC695CHS0 2 

5 Slot RX3i Serial Expansion Backplane IC694CHS398 

0 Slot RX3i Serial Expansion Backplane IC694CHS392 

5 Slot Series 90-30 Expansion Backplane IC693CHS398 

0 Slot Series 90-30 Expansion Backplane  IC693CHS392 

5 Slot Series 90-30 Remote Backplane  IC693CHS399 

0 Slots Series 90-30 Remote Backplane IC693CHS393 

 

For information about Series 90-30 Expansion and Remote Backplanes, see GFK-0898, the 

Series 90-30 PLC Installation Manual. 

 

Chapter 

3 
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RX3i Universal Backplanes: IC695CHS012, IC695CHS016 

Two Universal Backplanes are available for RX3i PACSystems: the 6-slot Universal Backplane 

(IC695CHS0 6), and the 2-slot Universal Backplane (IC695CHS0 2), shown below. 

 

 0           1                      2       3                4                        5                             6                             7                           8                             9                          10                            11             12   

 

E

X

P

A

N

S

I

O

N 

 

TB 1 

1 

 

 

 

 

 

 

8 

 

 

  

The RX3i Universal Backplane supports both PCI (IC695) and serial (IC694) I/O and option 

modules with its dual-bus backplane. The RX3i Universal Backplane also supports 90-30 IO and 

option modules.  See Chapter  for lists of supported modules. 

RX3i modules (IC695 catalog numbers) communicate over the backplane’s PCI bus.  RX3i 

modules (IC694 catalog numbers) and Series 90-30 modules (IC693) communicate over the 

backplane’s serial bus.  
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Universal Backplane Features 

 

 

 

E

X

P

A

N

S

I

O

N 

 

TB 1 

1 

 

 

 

 

 

 

8 

 

 

Grounding Bar 

For RX3i IC695 Power 
Supply Modules Only 

Backplane 
Grounding Point 

Removable covers for conduction 

cooling, for future modules 

Serial Expansion 
connector 

0                          1                        2                         3                          4                        5                          6                          7                         8                        9                       10                       11                       12 

Slot Numbers 

  

Features of the Universal Backplane include: 

 Terminal Strip on the left end for future fan connection and Isolated +24V input  

 Backplane grounding point as described in chapter 2 

 An integral grounding bar for connecting module/shield grounds as described in  

chapter 2 

 Removable covers that provide access for module conduction cooling (for future use).   

 Serial Expansion connector for connection to Serial Expansion and Remote Backplanes 

 Slot numbers are printed on the backplane and are used for reference for configuration in 

Machine Edition. Slots and connectors are described on the following pages. Most modules 

occupy one slot. Some, such as CPU modules and AC Power Supplies, are twice as wide, 

and occupy two slots.  
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Universal Backplane TB1 Input Terminals  

Terminals  through 6 on the left end of 

the Universal Backplane are reserved for 

external fan control (available in future 

systems). 

The RX3i IC695 Power Supplies do not 

provide Isolated +24V output power over 

the backplane.  Terminals 7 and 8 can 

be used to connect an optional external 

source of Isolated +24VDC, which is 

required for some IC693 and IC694 

modules as listed in the table of Module 

Load Requirements in chapter 4.   

These terminals accept individual wires 

from 4 to 22 AWG.  

If modules that require Isolated +24VDC 

are installed in an Expansion Backplane 

instead, an external Isolated +24V power 

supply is not required. 

  

 

 

 – 6: Fan Terminals,  

for future use 
 

7: Isolated +24VDC In 
 

8: Isolated Ground 

 0           1                    

TB 1

1 

 

 

 

 

 

 

8 

 

 

Slot 0:  Connector for RX3i 

IC695 Power Supply only 

 

Slot 0 

The leftmost slot in a Universal Backplane is slot 0. Only the backplane connector of IC695 

Power Supplies can be installed in slot 0 (note: IC695 Power Supplies can be installed any slot).    

However two-slot wide modules that have right-justified connectors, like the CPU3 0 for 

example, can be plugged into slot and also cover slot 0.   

The CPU is referenced for configuration and application logic by the leftmost slot occupied by 

the entire module, not by the slot the physical connector is located in. For example, if the CPU 

has its physical connector inserted in slot 3, the module occupies slots 2 and 3 and the CPU is 

referenced as being located in slot 2.  The CPU may be located in slot 0 with its connector in 

slot . 
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Slot 1 to Slot 11 or 15 

Slots  through  or 5 have two connectors 

as shown at right, a connector for the RX3i PCI 

bus and connector for the RX3i serial bus.  

Each of these slots can accept any type of 

compatible module: IC695 Power Supply, IC695 

CPU, or IC695, IC694 and IC693 I/O or option 

modules.  

Provided the Hot Installation procedure 

described in chapter 2 is carefully followed, I/O 

and option modules in a Universal Backplane 

may be removed and replaced without 

powering-down.   

 

10 

Connector 
for  

PCI Bus Connector 
for 

 Serial Bus

Expansion Slot (Slot 12 or 16) 

The rightmost slot in a Universal Backplane has 

a different connector than the other slots. It can 

only be used for an RX3i Serial Expansion 

Module (IC695LRE00 ). 

An RX3i two-slot module cannot occupy this 

expansion slot. 

 

      11             12     
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Module Locations in a Universal Backplane 

 IC695 Power Supply modules may be installed in any slot. DC Power Supplies 

IC695PSDx40 occupy  slot. AC Power Supplies IC695PSAx40 occupy 2 slots.  RX3i 

(IC694) and Series 90-30 (IC693) Power Supplies cannot be installed in Universal 

Backplanes. 

 An RX3i CPU module can be installed anywhere in the backplane except the Expansion 

slot.  CPU modules occupy 2 slots.  

 I/O and option modules can be installed in any available slot except slot 0, which can only 

accept IC695 Power Supplies, and the Expansion slot.  Each I/O slot has two connectors, so 

either an RX3i PCI-based module or a serial module can be installed in any I/O slot. 

 The rightmost slot is the expansion slot. It can only be used for optional serial expansion 

module IC695LRE00 . See chapter 5 for information about the LRE00  Serial Expansion 

Module and expansion cables.  

 

CPU AC 
Power 

Supply  

I/O 

   0      1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/O I/O I/O I/O I/O I/O Exp 

 

Configured as CPU in slot 0, Power Supply in slot 2 

 

CPU AC 
Power 

Supply 

I/O

  0      1         2        3       4        5        6       7        8       9       10     11      12 

I/O I/OI/O I/O I/O I/O I/OI/O

 

Invalid: AC Power Supply cannot be in Slot . 

 

CPU 
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S
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p
ly

  I/O 

   0      1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/OI/O I/O I/O I/O I/O Exp I/O 

 

Configured as CPU in slot 0, Power Supply in slot 6 

 

CPU AC 
Power 

Supply 

 0       1         2        3       4        5        6       7        8       9       10     11      12 

I/O I/O I/O I/OI/O I/O I/O I/O I/O

 

Invalid: CPU cannot be configured in slot  
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p

p
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  I/O 

  0       1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/O I/O I/O I/O I/O I/O Exp I/O CPU 

 

Configured as Power Supply in slot 0, CPU in slot  

 

D
C

 P
o

w
e
r 

 
S

u
p

p
ly

  I/O

 0       1         2        3       4        5        6       7        8       9       10     11      12 

I/OI/OI/O I/O I/O I/O I/O Exp I/O CPU 

 

Invalid: Only a Power Supply can be installed in  

slot 0. 
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Locating the CPU in Slot 1 

Installing the CPU in slot  means that only a singlewide power supply may be used in slot 0.  

Either DC power supply can be used (IC695PSD040 or IC695PSD 40). If the application must 

maintain a slot  CPU and uses an AC power-supply, the RX3i AC power-supply must be 

located in a slot to the right of the RX3i CPU in slot .  

Locating the CPU in a Slot Other than 1 

Before deciding to place the CPU in a slot other than slot , it is important to consider possible 

issues that could arise, as explained below. 

Communications: For Service Request # 5 (Read Last-Logged Fault Table Entry) and Service 

Request #20 (Read Fault Tables), the location of CPU faults is not the standard 0.  location, but 

the slot the CPU is located in.  Logic that decodes fault table entries retrieved by these service 

requests may need updating. 

COMMREQs directed to the CPU (e.g. those directed to the serial ports of the CPU) will need to 

be updated with the correct CPU slot reference. 

Hardware Configuration: The slot location of the CPU must be updated in the hardware 

configuration to reflect the CPU’s true location. 

Fault Tables: Faults logged for the CPU in the fault table will reflect the CPU’s actual slot.  

Remote Series 90 PLCs that use SRTP Channels COMMREQs expect the CPU to be in slot 

 or slot 2.  To support communications with Series 90 SRTP clients such as Series 90 PLCs 

using SRTP Channels, the RX3i internally redirects incoming SRTP requests destined for 

{backplane 0, slot } to {backplane 0, slot 2}, provided that the CPU is located in backplane 0 

slot 2 (and the remote client has not issued an SRTP Destination service on the connection to 

discover the backplane and slot of the CPU).  This special redirection permits Series 90-30 

applications that expect the power supply to be located leftmost and the CPU to be located to 

the right of the power supply to function.  Attempts to establish channels with CPUs in slots 

other than  or 2 will fail if initiated from Series 90 PLCs. 

All external communication devices that interact with the CPU should be checked for 

compatibility with CPU slot locations other than slot .  Problems may arise with, but are not 

limited to, initial connection sequences and fault reporting.   Machine Edition View users should 

select “GE SRTP” as their communications driver – it can communicate with a CPU in any slot. 
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Serial Expansion Backplanes: IC694CHS392, IC694CHS398  

The system can include any combination of up to seven RX3i Serial Expansion backplane 

and/or Series 90-30 Expansion/Remote Backplanes. RX3i Serial Expansion Backplanes are 

available with either 5 I/O slots (IC694CHS398, shown below) or 0 I/O slots (IC694CHS392).  

 

 

E 

X 
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A 

N 

S 
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O 

N 

 

I/O-2 I/O-3 I/O-4 I/O-5I/O-1POWER 

SUPPLY 

NON-CPU SLOTS
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P
U

EXPA NSION RACK #

    2    3    4    5    6    7

DIP

SW

2

3

X X X

X X X

X X X

X = CLOSED

 

 The leftmost module in an RX3i Serial Expansion 

Backplane must be a Serial Expansion Power Supply:  

 IC694PWR321: Serial Expansion Power Supply, 

120/240VAC, 125VDC 

 IC694PWR330: Serial Expansion Power Supply, 

120/240VAC, 125VDC, High Capacity 

 IC694PWR331: Serial Expansion Power Supply, 

24VDC, High Capacity 

 Module Hot Installation and Removal are NOT 

permitted on Expansion Backplanes.   

 Each Expansion Backplane has a Rack Number 

Selection DIP switch that must be set before module 

installation. See chapter 2 for details. 

 Each Expansion Backplane has a Bus Expansion 

connector at its right end for attaching an optional 

expansion cable. There can be no more than 50 feet 

( 5 meters) of cable interconnecting Expansion 

backplanes with the Universal Backplane. If the system 

includes Series 90-30 Remote Backplanes, the 

additional requirements summarized in chapter  must 

also be observed. 
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Power Supplies 

This chapter describes Power Supplies for RX3i PACSystems: 

 

Power Supply Type Catalog Number 

120/240 VAC, 125 VDC, 40 Watt Power Supply IC695PSA040 

120/240 VAC, 125 VDC, 40 Watt, Multi-Purpose Power Supply IC695PSA140 

24 VDC, 40 Watt Power Supply IC695PSD040 

24 VDC, 40 Watt Multipurpose Power Supply IC695PSD140 

120/240 VAC, 125 VDC, Serial Expansion Power Supply IC694PWR321 

120/240 VAC, 125 VDC, High Capacity Serial Expansion Power 
Supply 

IC694PWR330 

24 VDC, High Capacity Serial Expansion Power Supply IC694PWR331 

 

Chapter 

4 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1776 of 3354



 

 

4-2           PACSystems™ RX3i  System Manual  –  October 2005                                                         GFK-2314C 

4    

Power Supply Overview 

This section provides a general description of the IC695 Power Supplies, which must be used in 

RX3i (IC695) Universal Backplanes, and IC694 Power Supplies, which must be used in RX3i 

Serial Expansion (IC694) Backplanes. Individual Power Supply specifications are listed in the 

sections that follow. 

The IC695 Power Supplies provide up to 40 Watts each. The IC694 (Expansion) Power 

Supplies provide up to 30 Watts each. However, IC694PWR321 is limited to 15 Watts on the +5 

VDC output. 

The total of all outputs combined cannot exceed the stated load capacity in Watts. Machine 

Edition will automatically calculate the power consumption of modules as they are added to the 

system configuration.  Power requirements of system modules are shown in this section, for 

reference when planning the system. 

The maximum load for each type of Power Supply is shown below.  

Catalog 
Number  

Can be 
 Located In 

Nominal 
Input 

Load 
Capacity*

Load 
Sharing, 

Redundancy 

Maximum 
+3.3 VDC 

Maximum 
+5 VDC 

Maximum 
+24 VDC 
Isolated 

Maximum 
+24 VDC 

Relay 

IC695PSA040 Universal 
Backplane 

120/240 VAC or 
125 VDC 

40 Watts No 30 Watts 30 Watts -- 40 Watts 

IC695PSA140 Universal 
Backplane 

120/240 VAC or 
125 VDC 

40 Watts Yes 30 Watts 30 Watts -- 40 Watts 

IC695PSD040 Universal 
Backplane 

24 VDC 40 Watts No 30 Watts 30 Watts -- 40 Watts 

IC695PSD140 Universal 
Backplane 

24 VDC 40 Watts Yes 30 Watts 30 Watts -- 40 Watts 

IC694PWR321  Serial 
Expansion 
Backplane 

100/240 VAC or 
125 VDC 

30 Watts No -- 15 Watts 20 Watts 15 Watts 

IC694PRW330  Serial 
Expansion 
Backplane 

100/240 VAC or 
125 VDC 

30 Watts No -- 30 Watts 20 Watts 15 Watts 

IC694PRW331  Serial 
Expansion 
Backplane 

24 VDC 30 Watts No -- 30 Watts 20 Watts 15 Watts 

A power supply must be able to provide the total of the internal and external loads that may be 

placed upon it by all the hardware components in the backplane as well as the loads that may 

be connected to the Isolated +24 VDC supply on an expansion backplane.  

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1777 of 3354



 

                                                                                  

GFK-2314C           Chapter 4  Power Supplies                                                                                                         4-3 

4    

24 VDC Isolated Power 

The IC695 Power Supplies do not have Isolated +24 VDC output terminals. The RX3i Universal 

Backplane provides external input terminals (TB1) for connecting an optional Isolated +24 VDC 

external supply. Modules that draw +24 VDC from the backplane are listed in the table of 

Module Load Requirements that follows.  (See Chapter 3 for more details on how to wire to 

TB1). 

RX3i IC695 Power Supply Outputs 

The IC695 power supplies have +5.1 VDC, +24 VDC Relay, and 3.3 VDC outputs that are 

connected internally on the backplane.  The voltage and power required by modules installed on 

the backplane is supplied through the backplane connectors. 

Outputs of Power Supply IC695PSA040  Outputs of Power Supply IC695PSD040 and 140 

 Backplane

5.1 V 

Regulator 

3.3 V 

Regulator 

AC Line 

24V Relay

5.1V

3.3V

0V  

 Backplane

5.1 V 

Regulator 

3.3 V 

Regulator 

DC Line

24V Relay

5.1V

3.3V

0V

+

-

 

 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1778 of 3354



 

 

4-4           PACSystems™ RX3i  System Manual  –  October 2005                                                         GFK-2314C 

4    

Expansion Power Supply Outputs 

The IC694 power supplies have +5 VDC, Relay +24 VDC and Isolated +24 VDC outputs that 

are connected internally on the backplane.  The voltage and power required by modules 

installed on the backplane is supplied through the backplane connectors. 

Outputs of Power Supplies IC694PWR321, IC694PWR330, and IC694PWR331 

 Power Supply Backplane

DC 

DC 

R24V

RGND

5V 

LGND

FGND

2-Point 
Connection

Single 
Point 

Connection 

Used internally by IC694 analog input, 
analog output, and DC input modules 

Also available on external terminals of 
DC Input Modules and on front of IC694 

Power Supplies for user applications 

User internally by 
IC694 Relay Outputs 

Description

I24V

I 
GND

Primary power to operate most 
internal circuits on IC694 modules 

External connection to 
earth ground. 
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Module Load Requirements 

The table below summarizes the maximum load requirements in milliamps and Watts for RX3i 

modules.  For I/O modules, the actual load may depend on the number of points on at the same 

time.  

+3.3 VDC +5 VDC +24 VDC 
Relay 

+24 VDC 
Isolated 

Catalog 
Number 

Module 

mA Watts mA Watts mA Watts mA Watts 

IC695CHS012 Universal Backplane, 12-Slot 600 1.98 240 1.20 -- -- -- -- 

IC695CHS016 Universal Backplane, 16-Slot 600 1.98 240 1.20 -- -- -- -- 

IC695CPU310 300MHz CPU 10 Meg memory 1250 4.125 1000 5.00 -- -- -- -- 

IC695ETM001 Ethernet Module 840 2.772 614 3.07 -- -- -- -- 

IC695LRE001 Expansion Module -- -- 132 1.60 -- -- -- -- 

IC694ACC300 Input Simulator -- -- 120 0.60 -- -- -- -- 

IC694ACC307 Expansion Bus Termination Plug -- -- 72 0.36 -- -- -- -- 

IC694ALG220 Analog Input, Voltage, 4 Ch. -- -- 27 0.135 -- -- 98 2.352 

IC694ALG221 Analog Input, Current, 4 Ch -- -- 25 0.125 -- -- 100 2.4 

IC694ALG222 Analog Input, 8/16 Ch Voltage -- -- 112 0.56 -- -- 41 0.984 

IC694ALG223 Analog Input, 8/16 Ch, Current -- -- 120 0.60 -- -- -- -- 

IC694ALG390 Analog Output 2 Ch Voltage -- -- 32 0.16 -- -- 120 2.88 

IC694ALG391 Analog Output 2 Ch Current -- -- 30 0.15 -- -- 215 5.16 

IC694ALG392 Analog Output 8 Ch Current/Voltage -- -- 110 0.55 -- --   

IC694ALG442 Analog Current/Voltage 4 Ch In / 2 Ch 
Out 

-- -- 95 0.475 -- -- 129 3.096 

IC695ALG600 Universal Analog Input Module 350 1.155 400 2.00 -- -- -- -- 

IC695ALG608 Analog Input 8/4 Ch. Voltage/Current 330 1.089 600 3.00 -- -- -- -- 

IC695ALG616 Analog Input 16/8 Ch. Voltage/Current 450 1.485 600 3.00 -- -- -- -- 

IC695ALG626 Analog Input 4 Ch. Voltage/Current with 
HART Communications 

625 2.063 600 3.00 -- -- -- -- 

IC695ALG628 Analog Input 8 Ch. Voltage/Current with 
HART Communications 

625 2.063  450  2.25 -- -- -- -- 

IC695ALG704 Analog Output, 4 Ch. Voltage/Current 375 1.238 -- -- -- -- -- -- 

IC695ALG708 Analog Output, 8 Ch. Voltage/Current 375 1.238 -- -- -- -- -- -- 

IC695ALG728 Analog Output, 8 Ch Voltage/Current with 
HART Communications enabled 

380 1.255       

IC694APU300 High-Speed Counter -- -- 250 1.25 -- -- -- -- 

IC694APU305 Special I/O Processor (module only, 
+10mA per output on 

-- -- 360 1.80 -- -- -- -- 

IC694BEM320 I/O Link Interface Module 

 with Optical Adapter 

-- -- 205 

405 

1.025 

2.025 

-- -- -- -- 

IC694BEM321  IO Link Master Module 

 With Optical Adapter 

-- -- 415 

615 

2.075 

3.075 

-- -- -- -- 

IC694CHS392 Expansion/Remote Backplane, 10 Slot -- -- 150 0.75 -- -- -- -- 

IC694CHS398 Expansion/Remote Backplane, 5 Slot  -- -- 170 0.85 -- -- -- -- 

IC694DSM314 Motion Controller -- -- 1300 6.50 -- -- -- -- 

IC694DSM324 Motion Controller 
 (+ external encoder, if used) 

-- -- 860
+500 

4.30
+2.50 

-- -- -- -- 

IC694MDL230 120VAC Isolated, 8 Pt Input -- -- 60 0.30 -- -- -- -- 

IC694MDL231 240VAC Isolated 8 Pt Input -- -- 60 0.30 -- -- -- -- 
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+3.3 VDC +5 VDC +24 VDC 
Relay 

+24 VDC 
Isolated 

Catalog 
Number 

Module 

mA Watts mA Watts mA Watts mA Watts 

IC694MDL240 120VAC 16 Pt Input -- -- 90 0.45 -- -- -- -- 

IC694MDL241 24VAC/DC Pos/Neg Logic 16 Pts -- -- 80 0.40 -- -- 125 3.00 

IC694MDL250 120VAC 16 Pt Isolated Input (all inputs 
on) 

  220 1.10     

IC694MDL260 120VAC 32 Pt Isolated Input (all inputs 
on) 

  220 1.10     

IC694MDL310 120VAC 0.5A 12 Pt Output (all outputs 
on) 

-- -- 210 1.05 -- -- -- -- 

IC694MDL330 120/240VAC 0.5A 16 Pt Output (all 
outputs on)   

-- -- 160 0.80 -- -- -- -- 

IC694MDL340 120VAC 0.5A 16 Pt Output (all outputs 
on) 

-- -- 315 1.575 -- -- -- -- 

IC694MDL350 124/240 VAC Isolated 16 Point Output 
(all outputs on) 

  315 1.575     

IC694MDL390 124/240VAC Isolated 2A 5Pt Out. (all 
outputs on) 

-- -- 110 0.55 -- -- -- -- 

IC694MDL632 125VDC Pos/Neg Logic 8 Pt Input -- -- 40 0.20 -- -- -- -- 

IC694MDL634 24VDC Pos/Neg Logic 8 Pt Input -- -- 45 0.225 -- -- 62 1.488 

IC694MDL645 24VDC Pos/Neg Logic 16 Pt Input -- -- 80 0.40 -- -- 125 3.00 

IC694MDL646 24VDC Pos/Neg Logic FAST 16 Pt -- -- 80 0.40 -- -- 125 3.00 

IC694MDL654 5/12VDC (TTL) Pos/Neg 32 Pts 

195 = (29mA + 0.5mA/point ON + 4.7mA/LED 

ON)  

440mA (maximum) from +5V bus on 
backplane (if module isolated +5V supply used 
to power inputs and all 32 inputs ON) 

-- -- 195/4
40 

0.975 
/ 2.20 

-- -- -- -- 

IC694MDL655 24VDC Pos/Neg 32 Pt Input 

(29mA +0.5mA/point ON +4.7mA/LED 
ON) 

-- -- 195 0.975 -- -- 224 
(typ) 

5.376 

IC694MDL660 24VDC Input 32 Pts Pos/Neg -- -- 300 1.50 -- -- -- -- 

IC694MDL732 12/24VDC Pos Logic 0.5A 8 Pt Out -- -- 50 0.25 -- -- -- -- 

IC694MDL734 125VDC Pos/Neg Logic 6 Pt Out. (all 
outputs on) 

-- -- 90 0.45 -- -- -- -- 

IC694MDL740 12/24 VDC Pos Logic 0.5A 16 Pt Out (all 
outputs on) 

-- -- 110 0.55 -- -- -- -- 

IC694MDL741 12/24VDC Neg Logic  0.5A 16 Pt Out.(all 
outputs on) 

-- -- 110 0.55 -- -- -- -- 

IC694MDL742 12/24VDC Pos Logic ESCP 1A 16 Pt 
Out.(all outputs on) 

-- -- 130 0.65 -- -- -- -- 

IC694MDL752 5/24VDC (TTL) Neg Logic 0.5A 32 Pt 
Output 
(13mA + 3 mA/point ON + 4.7 mA/LED) 

-- -- 260 1.30 -- -- -- -- 

IC694MDL753 12/24VDC Pos Logic 0.5A 32 Pt Output 
(13mA + 3mA/point ON + 4.7mA/LED) 

-- -- 260 1.3 -- -- -- -- 

IC694MDL754 24VDC High-density Output 32 Pt -- -- 300 1.50 -- -- -- -- 

IC694MDL930 Relay NO 4A Isolated 8 Pt Output (all 
outputs on) 

-- -- 6 0.03 70 1.68 -- -- 

IC694MDL931 Relay NC and Form C 8 A Isolated 8 Pt 
Output (all outputs on) 

-- -- 6 0.03 110 2.64 -- -- 

IC694MDL940 Relay NO 2A 16 Pt Output (all outputs 
on) 

-- -- 7 0.035 135 3.24 -- -- 
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Power Supply Loading Example 

To determine the total load placed on a Power Supply, add the current requirements of each 

module and the backplane.  

For example: 

Catalog 
Number 

Module +3.3 VDC +5.1 VDC +24 
VDC 

Relay 

+24 VDC 
Isolated* 

IC695CPU310 300MHz CPU 10 Meg memory 1250 1000 -- -- 

IC695CHS012 Universal Backplane, 12-Slot  600 240 - - 

IC695ETM001 Ethernet Module 840 614 -- -- 

IC695LRE001 Expansion Module -- 132 - - 

IC694ALG220 Analog Input, Voltage, 4 Ch.  27 - 98* 

IC694ALG390 Analog Output 2 Ch Voltage  32 - 120* 

IC694ALG442 Analog Current/Voltage 4 Ch In / 2 Ch Out -- 95   

IC694APU300 High-Speed Counter - 250 - - 

IC694MDL340 120VAC 0.5A 16 Pt Output - 315 - - 

IC694MDL230 120VAC Isolated, 8 Pt Input -- 60   

IC694MDL240 120VAC 16 Pt Input -- 90   

IC694MDL930 Relay NO 4A Isolated 8 Pt Output (all 
outputs on) 

-- 6 70  

IC694MDL931 Relay NC and Form C 8 A Isolated 8 Pt 
Output (all outputs on) 

-- 6 110  

 Total Amps 2.690 2.867 0.180  

 Converted to Watts (x3.3V)   (x5.1V) (x24V)  

 Power Consumption from Power Supply =8.877W =14.622W =4.32W  

Total Power Consumption from Power Supply 8.877 + 14.622 + 4.32 = 27.817 

At ambient temperatures up to 32°C, Power Supply IC695PSA040 provides the following power 

outputs: 

 40 Watts maximum total 

 5.1VCD = 30 Watts maximum 

 3.3VDC = 30 Watts maximum 

In this example, all of the module power requirements are met by Power Supply PSA040. 

Because the Universal Backplane and IC695 power supply do not provide +24 VDC Isolated 

power, an external +24 VDC supply will be required for analog modules ALG220, ALG221 and 

ALG222.   
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Load Sharing / Redundancy 

To meet the power needs of the application, as many as four Multipurpose Power Supplies can 

be installed in a Universal Backplane. These Power Supplies can be combined to provide: 

 Load Sharing 

 Power Supply Module Redundancy 

 Power Source Redundancy 

No other types of RX3i power supply can be included in these applications. 

Load Sharing 

Multi-Purpose Power Supplies can be combined into load sharing applications, The following 

rules must be observed: 

If multiple power supplies are required to meet the system load requirements, Multipurpose 

Power Supplies must be wired to the same power source in such a way that they all can be 

powered up or powered down simultaneously. The On/Off front panel switch on each of the 

power supplies must be left in the On position. 

Caution 

In a load-sharing application, it is important to ensure that the load-sharing 

power supply modules’ On/Off switches cannot be inadvertently used. The 

minimum number of power supplies needed to meet the system power 

requirements MUST have their switches always kept in the On position. Also, the 

load-sharing power supplies must be connected to the system power source 

through the same external switch. The system must be powered up and powered 

down only from the external switch. If individual power supplies are powered up 

or powered down using their On/Off switches or separate external switches, 

resulting in insufficient power capacity, equipment damage may result. It may be 

necessary to re-load the PLC operating system to resume operation. 

 Connections for Load Sharing 

In load-sharing installations, additional Multipurpose Power Supplies above the minimum 
required for the system load may be wired to the same power source, or a different source. 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Power 
Source 

 
A 

Power 
Source  

 
B 

External 
Switching 

Device 

Extra Power Supply 
Optionally Connected to 

Different Source 

Example: Power Supplies Needed 
to Meet Load Requreements 
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Connections for Power Supply Module Redundancy 

Power Supply module redundancy can be provided by using one additional Multipurpose Power 

Supply above the minimum required for the system power load. In this type of installation, all 

Multipurpose Power Supplies contribute a share of the backplane power and run at a 

correspondingly reduced load. This results in longer life for the individual power supplies. In 

addition, should one power supply module fail, system operation is not interrupted. The front 

panel switch can be used to remove a redundant unit. Note that this type of system does not 

provide protection against loss of the input power source. If more than one power supply is 

switched off, the remaining power supplies may become overloaded and shut down.  An 

External switching device must be used to remove power from more than one power supply at a 

time in the Power Supply Redundancy mode.  

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Power 
Source  

 
A 

This Extra Power Supply 
Provides Power Supply 

Module Redundancy 

Example: Three Power Supplies 
Needed to Meet Load Requirements

Optional 
Power 
Source  

B 

 

Power Source Redundancy 

If the overall power needs of the system can be met using either one or two Multipurpose Power 

Supplies, then power source redundancy can be provided. This requires using twice the 

minimum number of Multipurpose Power Supplies required to meet the system load 

requirements. In this type of system, half of the Multipurpose Power Supplies must be 

connected to one power source and the other half must be connected to a separate source. 

This arrangement provides all the advantage of a Basic Redundancy system, as described 

above, plus power source redundancy. The front panel switch may be used to remove an 

individual power supply as long as the minimum number of units remain powered up. 

Multi-
purpose 
Power 
Supply 

 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 
 

Multi-
purpose 
Power 
Supply

 

Power 
Source  

 
A 

Power 
Source  

 
B 

External 
Switching 

Device 

Two Extra Load-Sharing Power Supplies 
Provide Power Source Redundancy 

Example: Two Load-Sharing Power Supplies 
Needed to Meet Load Requreements 

External 
Switching 

Device 
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AC Power Supply Connections for Floating Neutral (IT) Systems 

If an AC input power supply is installed in a system where the Neutral line is not referenced to 

Protective Earth Ground, special installation instructions must be followed to prevent damage to 

the power supply. 

A Floating Neutral System is a system of power distribution wiring 

where Neutral and Protective Earth Ground are not tied together by 

negligible impedance.  In Europe this is referred to as an IT system 

(see IEC950).  In a Floating Neutral System, voltages measured from 

input terminals to protective earth ground may exceed the 264 Volts 

AC maximum input voltage power supply specification. 

 L1

N

PE

Non-Floating Neutral System 

Systems where one leg of the power distribution wiring is tied to Protective Earth or a tap 

between two legs of the power distribution wiring is tied to Protective Earth are not Floating 

Neutral Systems. Non-floating neutral systems do not require special installation procedures. 

L1

N

PE

L

N/PE

L1

PE

L2

 

Instructions for Floating Neutral Systems 

1. The input power terminals should be wired according to the instructions in this chapter. 

2. For IC695 Power Supplies, no jumper may be installed between terminal 5 or 6 and terminal 

7. For IC694 or IC693 Power Supplies. no jumper may be installed jumper between 

terminals 3 and 4 of the Power Supply module.   

3. Voltage surge protection devices such as MOVs must be installed: 

 From L1 to earth ground 

 From L2 (Neutral) to earth ground 

The voltage surge devices must be rated such that the system is protected from power line 

transients that exceed Line voltage + 100V +(N-PE)MAX.  The expression N-PE refers to the 

voltage potential between neutral and Protective Earth (PE) ground. 

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the 

transient protection should be rated at: 240V + 100V + 50V = 390V 
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Power Supply, 120/240 VAC or 125 VDC, 40 Watt: IC695PSA040 

Power Supply IC695PSA040 is a 40-Watt supply 

that operates from an input voltage source in the 

range of 85 to 264 VAC or 100 VDC to 300 VDC. 

This power supply provides three outputs: 

 +5.1 VDC output, 

 +24 VDC relay output that can be used to 

power circuits on Output Relay modules. 

 +3.3 VDC. This output is used internally by 

RX3i modules with IC695 catalog numbers. 

Caution 

Only one IC695PSA040 can be used in a 

PACSystems RX3i (IC695 catalog number) 

Universal Backplane. This Power Supply cannot be 

used with other RX3i power supplies in redundant 

or increased capacity modes. Power Supply 

version IC695PSA040C and before may cause 

equipment damage if inadvertently installed in the 

same backplane as another RX3i power supply. 

If the number of modules required exceeds the 

capacity of the Power Supply, the additional 

modules must be installed in Expansion or Remote 

backplanes. 

The Power Supply indicates when an internal fault 

occurs so the CPU can detect loss of power or log 

the appropriate fault code. 

  

 

POWER 

P/S FAULT 

OVERTEMP 

OVERLOAD 

Power Supply 

40W AC 

PACSystems™ 

RX3i 
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LEDs 

Four LEDs on the Power Supply indicate: 

 Power (Green/Amber). When this LED is 

green, it indicates power is being supplied 

to the backplane. When this LED is amber, 

power is applied to the Power Supply but 

the Power Supply switch is off. 

 P/S Fault (Red). When this LED is lit, it 

indicates the Power Supply has failed and 

is no longer supplying sufficient voltage to 

the backplane. 

 Over Temperature (Amber). When this LED 

is lit, it indicates the Power Supply is near 

or exceeding its maximum operating 

temperature. 

 Overload (Amber). When this LED is lit, it 

indicates the Power Supply is near or 

exceeding its maximum output capability on 

at least one of its outputs. 

The CPU Fault Table shows a fault if any 

Overtemperature, Overload, or P/S Fault 

occurs. 

On/Off Switch 

The ON/OFF switch is located behind the door 

on the front of the module. The switch controls 

the operation of the outputs of the supply. It 

does NOT interrupt line power. Projecting tabs 

next to the switch help prevent accidentally 

turning it on or off. 

Wiring Terminals 

Terminals for power, ground, and MOV 

disconnect accept individual 14 to 22 AWG 

wires.  

 

PO W ER 

P/S F AUL T  

OV E RT E MP 

OV E RL O AD PSA040 

INPUT 

120/240 VAC 125 VDC 
50/60 HZ 70 W 
WIRE AWG# 14-22 

TORQUE 4.4 in-lb 
(0.5 N-m) 

75 DEG. C COPPER 
CONDUCTORS  ONLY 

WARNING:
EXPLOSION HAZARD – 

WHEN IN HAZARDOUS 
LOCATIONS, TURN OFF 

POWER BEFORE 
REPLACING OR WIRING 
MODULES. 

ON 

OFF 

+ L1

+ L1

- 
N/
L2

- 
N/
L2
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Specifications: IC695PSA040 

Nominal Rated Voltage 
Input Voltage Range   
 AC 
 DC 

120/240 VAC or 125 VDC 
 
85 to 264 VAC 
100 to 300 VDC 

Input Power  
(Maximum with Full Load) 

 
70 Watts  maximum 

Inrush Current 4 Amps, 250 milliseconds maximum * 

Output Power 40 Watts maximum total 
5.1 VDC = 30 Watts maximum 
3.3 VDC = 30 Watts maximum 

The maximum total output power available depends on 
the ambient temperature, as shown. 

Output Voltage 24 VDC: 19.2 VDC to 28.8 VDC 

5.1 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 

3.3 VDC: 3.1 VDC to 3.5 VDC (3.3 VDC nominal) 

Output Current 24 VDC: 0 to 1.6 Amps 

5.1 VDC: 0 to 6 Amps 

3.3 VDC: 0 to 9 Amps 

Isolation (input to 
backplane): 

250 VAC continuous; 1500 VAC for 1 minute 

Ripple (all outputs) 150 mV 

Noise (all outputs) 150 mV 

Ride-through time  20 ms. This is the length of time the Power Supply 
maintains valid outputs if the power source is 
interrupted 

Wiring Terminals Each terminal accepts one 14 AWG to 22 AWG wire.  

Current per Terminal 6 Amps 

Number of Daisy-Chained 
PSA040 Supplies 

Up to 4 

 

* The Inrush Current specification is given as a guide for sizing the external power 
source for the IC695PSA040.  Peak inrush current may be higher for shorter durations. 

Warning 

The power supply’s door must be closed.  During normal operation with an AC 
power source either 120 VAC or 240 VAC is present on the AC Power Supply.  The 
door protects against accidental shock hazard that could cause severe or fatal injury 
to personnel. 
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Thermal Deratings 

The maximum output power for Power Supply PSA040 depends on the ambient temperature, as 

shown below. Full output power is available up to at least 32°C (89.6°F). 
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Overcurrent Protection  

The 5.1 VDC output is electronically limited to 7 Amps. The 3.3 VDC output is limited to 10 

Amps. If an overload (including short circuits) occurs, it is sensed internally and the Power 

Supply shuts down. The Power Supply continually tries to restart until the overload condition is 

removed.  An internal, non-repairable, fuse in the input line is provided as a backup.  The Power 

Supply usually shuts down before the fuse blows.  The fuse also protects against internal supply 

faults The CPU Fault Table shows a fault if any Overtemperature, Overload, or P/S Fault 

occurs. There is no additional indication if the Power Supply fuse blows 

Field Wiring: IC695PSA040 

Power Source and Ground Connections 

The wires from the power source and ground 

connect to the terminals on the Power Supply as 

shown at right. Each terminal accepts one AWG 

14 to AWG 22 wire. 

Warning 

If the same external AC power source is used to 
provide power to two or more RX3i power supplies in 
the system, connection polarity must be identical at 

each power supply.  A resulting difference in potential 
can injure personnel or cause damage to equipment.  

Also, each backplane must be connected to a 
common system ground. 

 

Keep as short as 
possible. Connect 
directly to 

mounting panel. 

+ L1

+ L1

- 
N/
L2

- 
N/
L2

 

 

 

To additional 

units 

To additional 
units 

 

Input Overvoltage Protection  

The bottom terminal is normally connected to 

frame ground with a user-installed jumper as 

shown lower right.  If overvoltage protection is 

not required or is supplied upstream, no jumper 

is needed. 

To Hi-pot test this supply, overvoltage protection 

must be disabled during the test by removing the 

jumper.   Re-enable overvoltage protection after 

testing by reinstalling the jumper. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 

 

In systems with a floating neutral input (the neutral line is not referenced to Protective Earth 

Ground), this jumper must NOT be installed. In addition, in a floating neutral system, voltage 

surge protection devices such as MOVs must be installed from L1 to earth ground, and from L2 

(Neutral) to earth ground.  
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Multi-Purpose Power Supply, 120/240 VAC or 125 VDC, 40 Watt: 

IC695PSA140 

Power Supply IC695PSA140 is a multi-purpose 40-

Watt supply that operates from an input voltage 

source in the range of 85 to 264 VAC or 100 VDC to 

300 VDC.  

This power supply provides three outputs: 

 +5.1 VDC output, 

 +24 VDC relay output that can be used to power 

circuits on Output Relay modules. 

 +3.3 VDC. This output is used internally by RX3i 

modules with IC695 catalog numbers. 

This Power Supply is suitable for use in load-sharing 

and redundancy applications. Up to 4 Multi-purpose 

power supplies (PSA140 and/or PSD140) can be 

used in a PACSystems RX3i (IC695 catalog number) 

Universal Backplane. Use these Power Supplies if the 

number of modules required exceeds the capacity of 

one Power Supply. This Power Supply occupies two 

backplane slots.   

The Power Supply indicates when an internal fault 

occurs so the CPU can detect loss of power or log the 

appropriate fault code. 

Caution 

This Power Supply cannot be used with RX3i 

IC695PSD040 or IC695PSA040 Power Supplies in 

redundant or increased capacity modes. Damage 

to equipment may result.  

 

POWER 

P/S FAULT 

OVERTEMP 

OVERLOAD 

Power Supply 

40W AC 

PACSystems™ 

RX3i 
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LEDs 

Four LEDs on the Power Supply indicate: 

 Power (Green/Amber). When this LED is 

green, it indicates power is being supplied 

to the backplane. When this LED is amber, 

power is applied to the Power Supply but 

the Power Supply switch is off. 

 P/S Fault (Red). When this LED is lit, it 

indicates the Power Supply has failed and 

is no longer supplying sufficient voltage to 

the backplane. 

 Over Temperature (Amber). When this LED 

is lit, it indicates the Power Supply is near 

or exceeding its maximum operating 

temperature. 

 Overload (Amber). When this LED is lit, it 

indicates the Power Supply is near or 

exceeding its maximum output capability on 

at least one of its outputs. 

The CPU Fault Table shows a fault if any 

Overtemperature, Overload, or P/S Fault 

occurs. 

On/Off Switch 

The ON/OFF switch is located behind the door 

on the front of the module. The switch controls 

the operation of the outputs of the supply. It 

does NOT interrupt line power. Projecting tabs 

next to the switch help prevent accidentally 

turning it on or off. 

Wiring Terminals 

Terminals for power, ground, and MOV 

disconnect accept individual 14 to 22 AWG 

wires.  

 

PO W ER 

P/S F AUL T  

OV E RT E MP 

OV E RL O AD PSA040 

INPUT 

120/240 VAC 125 VDC 
50/60 HZ 70 W 
WIRE AWG# 14-22 

TORQUE 4.4 in-lb 
(0.5 N-m) 

75 DEG. C COPPER 
CONDUCTORS  ONLY 

WARNING:
EXPLOSION HAZARD – 

WHEN IN HAZARDOUS 
LOCATIONS, TURN OFF 

POWER BEFORE 
REPLACING OR WIRING 
MODULES. 

ON 

OFF 

+ L1

+ L1

- 
N/
L2

- 
N/
L2
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Specifications: IC695PSA140 

Nominal Rated Voltage 
Input Voltage Range   
 AC 
 DC 

120/240 VAC or 125 VDC 
 
85 to 264 VAC 
100 to 300 VDC 

Input Power  
(Maximum with Full Load) 

 
70 Watts  maximum 

Inrush Current 4 Amps, 250 milliseconds maximum * 

Output Power 40 Watts maximum total 
5.1 VDC = 30 Watts maximum 
3.3 VDC = 30 Watts maximum 

The maximum total output power available depends on 
the ambient temperature, as shown. 

Output Voltage 24 VDC: 19.2 VDC to 28.8 VDC 

5.1 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 

3.3 VDC: 3.1 VDC to 3.5 VDC (3.3 VDC nominal) 

Output Current 24 VDC: 0 to 1.6 Amps 

5.1 VDC: 0 to 6 Amps 

3.3 VDC: 0 to 9 Amps 

Isolation (input to 
backplane): 

250 VAC continuous; 1500 VAC for 1 minute 

Ripple (all outputs) 150 mV 

Noise (all outputs) 150 mV 

Ride-through time  20 ms. This is the length of time the Power Supply 
maintains valid outputs if the power source is 
interrupted 

Wiring Terminals Each terminal accepts one 14 AWG to 22 AWG wire.  

Current per Terminal 6 Amps 

Number of Daisy-Chained 
PSA140 Supplies 

Up to 4 

 

Number of PSA140 Power 
Supplies in Universal 
Backplane 

Up to 4 

* The Inrush Current specification is given as a guide for sizing the external power 
source for the IC695PSA140.  Peak inrush current may be higher for shorter durations. 

Warning 

The power supply’s door must be closed.  During normal operation with an AC 
power source either 120 VAC or 240 VAC is present on the AC Power Supply.  The 
door protects against accidental shock hazard that could cause severe or fatal injury 
to personnel. 
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Thermal Deratings: PSA140 

The maximum output power for Power Supply PSA140 depends on the ambient temperature, as 

shown below.  
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Overcurrent Protection  

The 5.1 VDC output is electronically limited to 7 Amps. The 3.3 VDC output is limited to 10 

Amps. If an overload (including short circuits) occurs, it is sensed internally and the Power 

Supply shuts down. Because it is designed for redundancy applications, this Power Supply 

latches “OFF” in fault conditions and will not automatically try to restart until the overload 

condition is removed. Input power must be cycled to clear a latched fault. However, if the Power 

Supply is used in a non-redundant application where automatic restarting is required, a jumper 

plug can be installed.  

An internal fusable linke in the input line is provided as a backup.  The Power Supply usually 

shuts down before the fusable linke blows.  The fusable linke also protects against internal 

supply faults. The CPU Fault Table shows a fault if any Overtemperature, Overload, or P/S 

Fault occurs. There is no additional indication if the Power Supply fusable linke blows. 

 

Location for optional 
jumper plug 

 

 

In a non-redundancy application, where automatic restarting is 

may be appropriate, a shunt can be installed on back of the 

module as shown at left. The shunt must have 0.100 inch 

spacing on center and accommodate 0.25 inch pins. Example 

parts are Radio Shack DIP Programming Shunt #276-1512 and 

DIGI-Key #59000-ND. The module must be removed from the 

backplane to install the shunt.  

Field Wiring: IC695PSA140 

Power Source and Ground Connections 

The wires from the power source and ground 

connect to the terminals on the Power Supply as 

shown at right. Each terminal accepts one AWG 

14 to AWG 22 wire. 

Warning 

If the same external AC power source is used to 
provide power to two or more RX3i power supplies in 
the system, connection polarity must be identical at 

each power supply.  A resulting difference in potential 
can injure personnel or cause damage to equipment.  

Also, each backplane must be connected to a 
common system ground. 

 

Keep as short as 
possible. Connect 
directly to 

mounting panel. 

+ L1

+ L1

- 
N/
L2

- 
N/
L2

 

 

 

To additional 

units 

To additional 
units 
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Input Overvoltage Protection  

The bottom terminal is normally connected to 

frame ground with a user-installed jumper as 

shown lower right.  If overvoltage protection is 

not required or is supplied upstream, no jumper 

is needed. 

To Hi-pot test this supply, overvoltage protection 

must be disabled during the test by removing the 

jumper.   Re-enable overvoltage protection after 

testing by reinstalling the jumper. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 

 

In systems with a floating neutral input (the neutral line is not referenced to Protective Earth 

Ground), this jumper must NOT be installed. In addition, in a floating neutral system, voltage 

surge protection devices such as MOVs must be installed from L1 to earth ground, and from L2 

(Neutral) to earth ground.  
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Power Supply, 24 VDC, 40 Watt: IC695PSD040 

Power Supply IC695PSD040 is a 40-Watt supply that 

operates from an input voltage source in the range of 18 VDC 

to 30 VDC. 

 +5.1 VDC output 

 +24 VDC relay output that can be used to power circuits 

on Output Relay modules 

 +3.3 VDC. This output is used internally by RX3i modules 

with IC695 catalog numbers 

Caution 

Only one IC695PSD040 can be installed in a PACSystems 

RX3i (IC695 catalog number) Universal Backplane. This 

Power supply cannot be used with other RX3i power supplies 

in redundant or increased capacity modes. Power Supply 

version IC695PSD040C or before may cause equipment 

damage if inadvertently installed in the same backplane as 

another RX3i power supply. 

It occupies one slot. If the number of modules required 

exceeds the capacity of the Power Supply, the additional 

modules must be installed in Expansion or Remote 

backplanes. 

The Power Supply indicates when an internal fault occurs so 

the CPU can detect loss of power or log the appropriate fault 

code. 

 

 

POWER 

P/S FAULT 

OVERTEMP 

OVERLOAD 

Power Supply 

40W DC 

PACSystems™ 

RX3i 
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LEDs 

Four LEDs on the Power Supply indicate: 

 Power (Green/Amber). When this LED is green, it 

indicates power is being supplied to the backplane. 

When this LED is amber, power is applied to the 

Power Supply but the Power Supply switch is off. 

 P/S Fault (Red). When this LED is lit, it indicates 

the Power Supply has failed and is no longer 

supplying sufficient voltage to the backplane. 

 Over Temperature (Amber). When this LED is lit, it 

indicates the Power Supply is near or exceeding its 

maximum operating temperature. 

 Overload (Amber). When this LED is lit, it indicates 

the Power Supply is near or exceeding its 

maximum output capability on at least one of its 

outputs. 

If the red P/S FAULT LED is lit, the Power Supply has 

failed and is no longer supplying sufficient voltage to 

the backplane .  

The amber OVERTEMP and OVERLOAD LEDs light 

to warn of high temperature or high load conditions. 

The CPU Fault Table shows a fault if any 

Overtemperature, Overload, or P/S Fault occurs.  

On/Off Switch 

The ON/OFF switch is located behind the door on the 

front of the module. The switch controls the operation 

of the outputs of the supply. It does NOT interrupt line 

power. A projecting tab next to the switch helps 

prevent accidentally turning it on or off. 

Wiring Terminals 

Terminals for +24V and –24V power, ground, and 

MOV disconnect accept individual 14 to 22AWG wires. 

 

POWER 

P/S FAULT 

OVERTEMP 

OVERLOAD 

INPUT 

24 VDC 
90 W 

WIRE AWG# 14-22 

TORQUE 4.4 in-lb 

(0.5 N-m) 

75 DEG. C COPPER 
CONDUCTORS  ONLY 

ON 

OFF 

+ 

+ 

- 

- 
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Specifications: IC695PSD040 

Nominal Rated Voltage 
Input Voltage Range   
     Start 
     Run 

24 VDC 
 
18 to 30 VDC 
12 to 30 VDC 

Input Power  60 Watts maximum at full load 

Inrush Current 4 Amps, 100 milliseconds maximum * 

Output Power 40 Watts maximum total of both outputs.  
5.1 VDC = 30 Watts maximum 
3.3 VDC = 30 Watts maximum 

Maximum output power depends on ambient 
temperature, as shown. 

Output Voltage 5.1 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 

3.3 VDC: 3.1 VDC to 3.5 VDC (3.3 VDC nominal) 

Output Current 5.1 VDC: 0 to 6 Amps 

3.3 VDC: 0 to 9 Amps   

Isolation NONE 

Ripple (all outputs) 50 mV 

Noise (all outputs) 50 mV 

Ride-through time 10 ms This is the length of time the Power Supply 
maintains valid outputs if the power source is 
interrupted. If this Power Supply is used with IC694 
and IC693 modules that have relay outputs, note that 
dropouts longer than 10ms will cause dropouts on the 
modules. 

Wiring Terminals Each terminal accepts one 14 AWG to 18 AWG wire. 

     Terminal Current 6 Amps 

Number of Daisy-Chained 
PSD040 Supplies 

Up to 2 

 

* The Inrush Current specification is given as a guide for sizing the external power source for 

the IC695PSD040.  Peak inrush current may be higher for shorter durations. 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1799 of 3354



 

                                                                                  

GFK-2314C           Chapter 4  Power Supplies                                                                                                         4-25 

4    

Thermal Deratings: PSD040 

The maximum output power for Power Supply PSD040 depends on the ambient temperature, 

as shown below. Full output power is available up to at least 40°C (89.6°F). 
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Overcurrent Protection  

The 5.1 VDC output is electronically limited to 7 Amps. The 3.3 VDC output is limited to 10 

Amps. If an overload (including short circuits) occurs, it is sensed internally and the Power 

Supply shuts down. The Power Supply continually tries to restart until the overload condition is 

removed.  An internal fuse in the input line is provided as a backup.  The Power Supply usually 

shuts down before the fuse blows.  The fuse also protects against internal supply faults. The 

CPU Fault Table shows a fault if any Overtemperature, Overload, or P/S Fault occurs. There is 

no additional indication if the Power Supply fuse blows. 

Field Wiring: IC695PSD040 

Power Source and Ground Connections 

The wires from the power source and ground 
connect to the terminals on the Power Supply as 
shown at right. Each terminal accepts one AWG 
14 to AWG 22 wire. 

Warning 

If the same external DC power source is used to 
provide power to two or more power supplies in 
the system, connection polarity must be identical 

at each RX3i power supply.  A resulting difference 
in potential can injure personnel or cause damage 

to equipment.  Also, each backplane must be 
connected to a common system ground. 

 

Keep as short as 
possible. Connect 
directly to 

mounting panel. 

+ L1

+ L1

- 
N/
L2

- 
N/
L2

 

 

 

To additional 

units 

To additional 
units 

 

Input Overvoltage Protection 

The bottom terminal is normally connected to 
frame ground with a user-installed jumper as 
shown at lower right.  If overvoltage protection is 
not required or is supplied upstream, no jumper is 
required. 

To Hi-pot test this supply, overvoltage protection 
must be disabled during the test by removing the 
jumper.   Re-enable overvoltage protection after 
testing by reinstalling the jumper. 

Warning 

This power supply is not isolated and is therefore 
not compatible with floating or positive grounded 
systems. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 
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Multi-Purpose Power Supply, 24 VDC, 40 Watt: IC695PSD140 

Power Supply IC695PSD140 is a multi-purpose 40-Watt supply that 

operates from an input voltage source in the range of 18 VDC to 30 

VDC. 

This power supply provides three outputs: 

 +5.1 VDC output 

 +24 VDC relay output that can be used to power circuits on Output 

Relay modules 

 +3.3 VDC. This output is used internally by RX3i modules with 

IC695 catalog numbers 

Multipurpose Power Supply IC695PSD140 is suitable for use in load-

sharing and redundancy application. It must be installed in a 

PACSystems RX3i (IC695 catalog number) Universal Backplane. It 

can be used as the only power supply in the backplane, or combined 

with up to three additional Multipurpose Power Supplies. 

Caution 

This Power Supply cannot be used with RX3i IC695PSD040 or 

IC695PSA040 Power Supplies in redundant or increased capacity 

modes. Damage to equipment may result. 

The Power Supply indicates when an internal fault occurs so the CPU 

can detect loss of power or log the appropriate fault code. 
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LEDs 

Four LEDs on the Power Supply indicate: 

 Power (Green/Amber). When this LED is green, it 

indicates power is being supplied to the backplane. 

When this LED is amber, power is applied to the 

Power Supply but the Power Supply switch is off. 

 P/S Fault (Red). When this LED is lit, it indicates 

the Power Supply has failed and is no longer 

supplying sufficient voltage to the backplane. 

 Over Temperature (Amber). When this LED is lit, it 

indicates the Power Supply is near or exceeding its 

maximum operating temperature. 

 Overload (Amber). When this LED is lit, it indicates 

the Power Supply is near or exceeding its 

maximum output capability on at least one of its 

outputs. 

If the red P/S FAULT LED is lit, the Power Supply has 

failed and is no longer supplying sufficient voltage to 

the backplane .  

The amber OVERTEMP and OVERLOAD LEDs light 

to warn of high temperature or high load conditions. 

The CPU Fault Table shows a fault if any 

Overtemperature, Overload, or P/S Fault occurs.  

Wiring Terminals 

Terminals for +24V and –24V power, ground, and 

MOV disconnect accept individual 14 to 22 AWG 

wires. 

 

POWER 

P/S FAULT 

OVERTEMP 

OVERLOAD 

INPUT 
24 VDC 

40 W 
WIRE AWG# 14-22 

TORQUE 4.4 in-lb 

(0.5 N-m) 

75 DEG. C COPPER 
CONDUCTORS  ONLY 

ON 

OFF 

+ 

+ 

- 

- 

 

 

 

 

  

On/Off Switch 

The ON/OFF switch is located behind 

the door on the front of the module. 

The switch controls the operation of 

the outputs of the supply. It does NOT 

interrupt line power. A projecting tab 

next to the switch helps prevent 

accidentally turning it on or off. 
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Specifications: IC695PSD140 

Nominal Rated Voltage 
Input Voltage Range   
      

24 VDC 
 
18 to 30 VDC 
 

Input Power  60 Watts maximum at full load 

Inrush Current 4 Amps, 100 milliseconds maximum * 

Output Power 40 Watts maximum total of both outputs.  
5.1 VDC = 30 Watts maximum 
3.3 VDC = 30 Watts maximum 

Maximum output power depends on ambient 
temperature, as shown. 

Output Voltage 5.1 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 

3.3 VDC: 3.1 VDC to 3.5 VDC (3.3 VDC nominal) 

Output Current 5.1 VDC: 0 to 6 Amps 

3.3 VDC: 0 to 9 Amps   

Isolation NONE 

Ripple (all outputs) 50 mV 

Noise (all outputs) 50 mV 

Ride-through time 10 ms This is the length of time the Power Supply 
maintains valid outputs if the power source is 
interrupted. If this Power Supply is used with IC694 
and IC693 modules that have relay outputs, special 
precautions should be taken because dropouts in the 
source voltage will be seen by the module and may 
cause relay dropouts. 

Wiring Terminals Each terminal accepts one 14 AWG to 24 AWG wire. 

     Terminal Current 6 Amps 

Number of Daisy-Chained 
PSD140 Supplies 

Up to 4 

 

Number of PSD140 Supplies 
in Universal Backplane 

Up to 4 

* The Inrush Current specification is given as a guide for sizing the external power source for 
the IC695PSD140.  Peak inrush current may be higher for shorter durations. 
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Thermal Deratings: PSD140 

The maximum output power for Power Supply PSD140 depends on the ambient temperature, 

as shown below. Full output power is available up to at least 40°C (89.6°F). 

45

40

35

30

25

20

15

10

5

0

0 10 20 30 40 50 60 

Temperature (C) 

P
o

w
e
r 

(W
) 

Total 

 

28 Volts

30 Volts

5.1 Volt Fully-Loaded 

45

40

35

30
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5

0

0 10 20 30 40 50 60 

Temperature (C) 

P
o

w
e
r 

(W
) 

Total 
 
22 Volts
24 Volts
26 Volts
30 Volts

3.3 Volt Fully Loaded 
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Overcurrent Protection  

The 5.1 VDC output is electronically limited to 7 Amps. The 3.3 VDC output is limited to 10 

Amps. If an overload (including short circuits) occurs, it is sensed internally and the Power 

Supply shuts down. Because it is designed for redundancy applications, this Power Supply 

latches “OFF” in fault conditions and will not automatically try to restart. Input power must be 

cycled to clear a latched fault.  

An internal fusable link in the input line is provided as a backup.  The Power Supply usually 

shuts down before the fusable link blows.  The fusable link also protects against internal supply 

faults. The CPU Fault Table shows a fault if any Overtemperature, Overload, or P/S Fault 

occurs. There is no additional indication if the Power Supply fusable link blows. 

In a non-redundancy application, where automatic restarting  

may be appropriate, a shunt can be installed on back of the 

module as shown at left. The shunt must have 0.100 inch 

spacing on center and accommodate 0.25 inch pins. Example 

parts are Radio Shack DIP Programming Shunt #276-1512 

and DIGI-Key #59000-ND. The module must be removed from 

the backplane to install the shunt. 

 

Location for 
optional 

jumper plug 
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Field Wiring: IC695PSD140 

Power Source and Ground Connections 

The wires from the power source and ground 
connect to the terminals on the Power Supply as 
shown at right. Each terminal accepts one AWG 
14 to AWG 24 wire. 

Warning 

If the same external DC power source is used to 
provide power to two or more power supplies in 
the system, connection polarity must be identical 

at each RX3i power supply.  A resulting difference 
in potential can injure personnel or cause damage 

to equipment.  Also, each backplane must be 
connected to a common system ground. 

 

Keep as short as 
possible. Connect 
directly to 

mounting panel. 

+ L1

+ L1

- 
N/
L2

- 
N/
L2

 

 

 

To additional 

units 

To additional 
units 

 

Input Overvoltage Protection 

The bottom terminal is normally connected to 
frame ground with a user-installed jumper as 
shown at lower right.  If overvoltage protection is 
not required or is supplied upstream, no jumper is 
required. 

To Hi-pot test this supply, overvoltage protection 
must be disabled during the test by removing the 
jumper.   Re-enable overvoltage protection after 
testing by reinstalling the jumper. 

Warning 

This power supply is not isolated and is therefore 
not compatible with floating or positive grounded 
systems. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 
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Power Supply, 120/240 VAC or 125 VDC: IC694PWR321   

Power Supply IC694PWR321 is a 30-Watt supply that 

operates from an input voltage source in the range of 

85 VAC to 264 VAC or 100 VDC to 300 VDC.   

This power supply provides three outputs: 

 +5 VDC output 

 Relay +24 VDC output that can be used to power 

circuits on Output Relay modules 

 Isolated +24 VDC. This power is used internally by 

some modules. It can also be used to power field 

devices connected to 24 VDC Input modules 

Power Supply IC694PWR321 can be used in an 

Expansion backplane in an RX3i system. The battery 

backup and serial port functions are not available in 

Expansion Backplanes.   

LEDs  

The green PWR LED shows the operating state of the 

Power Supply.  PWR is ON when the Power Supply 

has a correct source of power and is operating 

properly. It is OFF when a Power Supply fault occurs 

or power is not applied. 

The green OK LED is steady ON if the PLC is 

operating properly. It is OFF if a problem is detected 

by the PLC. 

The green RUN LED is ON when the PLC is in Run 

mode. 

 

MODULES IN 
THIS 

BACKPLANE 
CANNOT BE 

HOT-SWAPPED 

IC694PWR321 

Standard  
Power Supply 

PWR 

OK 

RUN 

Serial Expansion 

 
 

 

PACSystems™ 

RX3i

+ 
     24 VDC 

     OUTPUT 

     0.8 A MAX. 

-- 

INPUT 

 

100 – 240 VAC 

50/60 HZ 100VA 

 

125VDC, 50 W TORQUE
12 IN-LB 
(1.3 Nm) 

USE COPPER 
CONDUCTORS 

RATED FOR 
75 DEG. C 

ONLY
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Specifications: IC694PWR321  

Nominal Rated Voltage 
Input Voltage Range   
 AC 
 DC 

120/240 VAC or 125 VDC 
 
85 VDC to 264 VAC 
100 VDC to 300 VDC 

Input Power  
(Maximum with Full Load) 

90 VA with VAC Input 
50 W  with VDC Input 

Inrush Current 4 Amperes peak, 250 milliseconds maximum 

Output Power 5 VDC and 24 VDC Relay:  15 Watts maximum 
24 VDC Relay:  15 Watts maximum 
24 VDC Isolated:  20 Watts maximum 
NOTE:  30 Watts maximum total (all three outputs) 

Output Voltage 5 VDC:  5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
Relay 24 VDC:  24 VDC to 28 VDC  
Isolated 24 VDC:  21.5 VDC to 28 VDC 

Isolation (input to 
backplane): 

1500 VAC (for 1 minute) 

Protective Limits 
 Overvoltage: 
 Overcurrent: 

 
5 VDC output: 6.4 VDC to 7 VDC 
5 VDC output: 4 Amperes maximum 

Ride-through Time: 20 milliseconds minimum This is the length of time the 
Power Supply maintains valid outputs if the power 
source is interrupted. 

Fuse 2 Amps, GE Fanuc part number 44A724627-109 (2). 
See chapter 2 for more information. 

Overcurrent Protection  

The 5 VDC output is electronically limited to 3.5 Amps.  If an overload (including short circuits) 

occurs, it is sensed internally and the Power Supply shuts down.  The Power Supply continually 

tries to restart until the overload condition is removed.  An internal fuse in the input line is 

provided as a backup.  The Power Supply usually shuts down before the fuse blows.  The fuse 

also protects against internal supply faults. 

Warning 

The power supply’s door must be closed.  During normal operation with an AC 
power source either 120 VAC or 240 VAC is present on the AC Power Supply.  
The door protects against accidental shock hazard that could cause severe or fatal 
injury to personnel. 
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Field Wiring: IC694PWR321 

AC Power Source Connections 

The Hot, Neutral, and Ground wires from the 120 VAC power 

source or L1, L2, and Ground wires from the 240 VAC power 

source connect to the top three terminals on the Power Supply. 

DC Power Source Connections 

Connect the + and - wires from the 125 VDC power source to the 

top two terminals.  These connections are not polarity-sensitive on 

Power Supply PWR321. 

Warning 

If the same external DC power source is used to provide power to 
two or more power supplies in the system, connection polarity must 

be identical at each power supply.  A resulting difference in 
potential can injure personnel or cause damage to equipment.  Also, 

each backplane must be connected to a common system ground. 

 

Ground 

24VDC 
Output 
for I/O 

Modules 

+ / L1 

- / N / L2 

Factory-
installed 
Jumper 

 

The bottom two terminals of the power supply terminal strip provide output connections to the 

Isolated +24 VDC. This output can be used to provide power for external circuits (within power 

limitations of the supply).  

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the PLC will stop operation. 

Input Overvoltage Protection  

Terminal 4 is normally connected to frame ground 
(terminal 3) with a factory-installed jumper strap.  If 
overvoltage protection is not required or is supplied 
upstream, this feature can be disabled by removing 
the jumper. 

To Hi-pot test this supply, overvoltage protection must 
be disabled during the test by removing the terminal 
strip jumper.  Re-enable overvoltage protection after 
testing by reinstalling the strap. 

 

+ / L1 

- / N / L2 

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals 

 

In systems with a floating neutral input (the neutral line is not referenced to Protective Earth 

Ground), this jumper must NOT be installed. In a floating neutral system, voltage surge 

protection devices such as MOVs must be installed from L1 to earth ground, and from L2 

(Neutral) to earth ground 
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Power Supply, 120/240 VAC or 125 VDC High Capacity: IC694PWR330 

High Capacity Power Supply IC694PWR330 is rated 

for 30 Watts.  It allows all 30 watts to be consumed 

from the +5 VDC output.  This Power Supply operates 

from an input voltage source in the range of 85 to 264 

VAC or 100 to 300 VDC.  

PWR330 Power supplies provide the following 

outputs: 

 +5 VDC output 

 Relay +24 VDC which provides power to circuits 

on Output Relay modules 

 Isolated +24 VDC, which is used internally by 

some modules, can also be used to provide 

external power for 24 VDC Input modules 

Power Supply IC694PWR330 must be installed in an 

Expansion backplane in an RX3i system. The battery 

backup and serial port functions are not available in 

Expansion Backplanes.   

LEDs  

The green PWR LED shows the operating state of the 

Power Supply.  PWR is ON when the Power Supply 

has a correct source of power and is operating 

properly. It is OFF when a Power Supply fault occurs 

or power is not applied. 

The green OK LED is steady ON if the PLC is 
operating properly. It is OFF if a problem is detected 
by the PLC. 

The green RUN LED is ON when the PLC is in Run 

mode. 

 

MODULES IN 
THIS 

BACKPLANE 
CANNOT BE 

HOT-SWAPPED 

IC694PWR330 

High Capacity  
Power Supply 

PWR 

OK 

RUN 
 

Serial Expansion 

 
 

 

PACSystems™ 

RX3i

+ 
     24 VDC 

     OUTPUT 

     0.8 A MAX. 

-- 

INPUT 

 

100 – 240 VAC 

50/60 HZ 100VA 

 

 

125VDC, 50 W TORQUE
12 IN-LB 
(1.3 Nm) 

USE COPPER 
CONDUCTORS 

RATED FOR 
75 DEG. C 

ONLY
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Specifications: IC694PWR330  

Nominal Rated Voltage 
Input Voltage Range   
 AC 
 DC 

120/240 VAC or 125 VDC  
 
85 VAC to 264 VAC 
100 VDC to 300 VDC 

Input Power  
(Maximum with Full Load) 

100 VA with VAC Input 
50 W with VDC Input 

Inrush Current 4 Amperes peak, 250ms maximum 

Output Power 5 VDC:   30 Watts maximum 
24 VDC Relay:  15 Watts maximum 
24 VDC Isolated:  20 Watts maximum 
NOTE: 30 Watts maximum total (all three outputs)   

Output Voltage 5 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
24 VDC Relay:  24 VDC to 28 VDC  
24 VDC Isolated:   21.5 VDC to 28 VDC  

Isolation (input to 
backplane): 

1500 VAC (for 1 minute) 

Protective Limits 
 Overvoltage: 
 Overcurrent: 

 
5 VDC output:  6.4 VDC to 7 VDC 
5 VDC output:  7 Amperes maximum 

Ride-through Time: 20 ms minimum. This is the length of time the Power 
Supply maintains valid outputs if the power source is 
interrupted. 

Fuse 2 Amps, GE Fanuc part number 44A724627-109 (2). 
See chapter 2 for more information. 

Overcurrent Protection  

The 5 VDC output is electronically limited to 7 Amps. If an overload (including short circuits) 

occurs, it is sensed internally and the Power Supply shuts down.  The Power Supply continually 

tries to restart until the overload condition is removed.  An internal fuse in the input line is 

provided as a backup.  The Power Supply usually shuts down before the fuse blows.  The fuse 

also protects against internal supply faults. 

Warning 

The power supply’s door must be closed.  During normal operation with an AC 
power source either 120 VAC or 240 VAC is present on the AC Power Supply.  The 
door protects against accidental shock hazard that could cause severe or fatal injury 
to personnel. 

 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1812 of 3354



 

 

4-38           PACSystems™ RX3i  System Manual  –  October 2005                                                         GFK-2314C 

4    

Field Wiring: IC694PWR330 

AC Power Source Connections 

The Hot, Neutral, and Ground wires from the 120 VAC power source 

or L1, L2, and Ground wires from the 240 VAC power source connect 

to the top three terminals on the Power Supply. 

DC Power Source Connections 

Connect the + and - wires from the 125 VDC power source to the top 

two terminals. These connections are not polarity-sensitive on Power 

Supply PWR330. 

 

24VDC 
Output 
for I/O 

Modules 

+ / L1 

- / N / L2 

Factory-
installed 
Jumper 

Ground 

 

Warning 

If the same external DC power source is used to provide power to two or more power 
supplies in the system, connection polarity must be identical at each power supply.  A 
resulting difference in potential can injure personnel or cause damage to equipment.  
Also, each backplane must be connected to a common system ground. 

The bottom two terminals of the power supply terminal strip provide output connections to the 

Isolated +24 VDC. This output can be used to provide power for external circuits (within power 

limitations of the supply).  

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the PLC will stop operation. 

Input Overvoltage Protection  

Terminal 4 is normally connected to frame 

ground (terminal 3) with a factory-installed 

jumper strap.  If overvoltage protection is not 

required or is supplied upstream, this feature 

can be disabled by removing the jumper. 

To Hi-pot test this supply, overvoltage 
protection must be disabled during the test by 
removing the terminal strip jumper.  Re-enable 
overvoltage protection after testing by 
reinstalling the strap. 

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals

In systems with a floating neutral input (the neutral line is not referenced to Protective Earth 

Ground), this jumper must NOT be installed. In a floating neutral system, voltage surge 

protection devices such as MOVs must be installed from L1 to earth ground, and from L2 

(Neutral) to earth ground.  
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Power Supply, 24 VDC High-Capacity: IC694PWR331  

High Capacity Power Supply IC694 PWR331 is rated 

for 30 Watts output.  For applications requiring greater 

+5 VDC current capacity than is available with a 

standard supply (PWR321), a High-Capacity Power 

Supply allows all 30 watts to be consumed from the +5 

VDC supply.  This supply can operate from an input 

voltage source in the range of 12 VDC to 30 VDC.  

Although it is capable of maintaining all outputs within 

specifications with input voltages as low as 12 VDC, it 

requires an initial input voltage of 18 VDC to start up.  

PWR331 Power supplies provide the following outputs: 

 +5 VDC output 

 Relay +24 VDC, which provides power to circuits 

on Output Relay modules 

 Isolated +24 VDC, which is used internally by 

some modules, can also be used to provide 

external power for 24 VDC Input modules 

Power Supply IC694PWR331 must be installed in an 

Expansion backplane in an RX3i system. The battery 

backup and serial port functions are not available in 

Expansion Backplanes.   

LEDs  

The green PWR LED shows the operating state of the 

Power Supply.  PWR is ON when the Power Supply 

has a correct source of power and is operating 

properly. It is OFF when a Power Supply fault occurs 

or power is not applied. 

The green OK LED is steady ON if the PLC is 

operating properly. It is OFF if a problem is detected 

by the PLC. 

The green RUN LED is ON when the PLC is in Run 

mode. 

 

MODULES IN 
THIS 

BACKPLANE 
CANNOT BE 

HOT-SWAPPED 

IC694PWR331 

High Capacity  
Power Supply 

PWR 

OK 

RUN 
 

Serial Expansion 

 
 

 

PACSystems™ 

RX3i

+ 
     24 VDC 

     OUTPUT 

     0.8 A MAX. 

-- 

INPUT 

 

24 VDC 

50 WATT 

 

 

TORQUE

12 IN-LB 
(1.3 Nm) 

USE COPPER 
CONDUCTORS 

RATED FOR 

75 DEG. C 
ONLY
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Specifications: IC694PWR331  

Nominal Rated Voltage 
Input Voltage Range   
     Start 
     Run 

24 VDC 
 
18 VDC to 30 VDC 
12 VDC to 30 VDC 

Input Power  50 Watts maximum at full load 

Inrush Current 4 Amps peak, 100 milliseconds, maximum 

Output Power 5 VDC:  30 Watts maximum * 
24 VDC Relay:  15 Watts maximum 
24 VDC Isolated: 20 Watts maximum 
NOTE: 30 watts maximum total (all three outputs)

Output Voltage 5 VDC: 5.0 VDC to 5.2 VDC (5.1 VDC nominal) 
24 VDC Relay:  19.2 VDC to 28.8 VDC 
24 VDC Isolated:  19.2 VDC to 28.8 VDC 

Isolation (input to backplane) 1500 VAC (for 1 minute) 

Protective Limits  
     Overvoltage: 
     Overcurrent; 

 
5 VDC output:  6.4 VDC to 7 VDC 
5 VDC output:  7 Amps maximum 

Ride-through Time: 10 ms minimum. This is the length of time the 
Power Supply maintains valid outputs if the 
power source is interrupted 

Fuse 5 Amps, GE Fanuc part number 44A724627-114 
(2). See chapter 2 for more information. 

  

* Derate as shown below at ambient temperatures above 50°C (122°F). 

Thermal Derating 

 

10 30 55

5 VDC 

CURRENT 

AMBIENT TEMPERATURE ( C) 

0 

° 

60

4.0 

5.0 

6.0 

6.1 

4.2 

4.4 

4.6 

4.8 

5.2 

5.4 

5.6 

5.8 

20 5040
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Overcurrent Protection  

The 5 VDC output is electronically limited to 7 Amps.  If an overload (including short circuits) 

occurs, it is sensed internally and the Power Supply shuts down.  The Power Supply continually 

tries to restart until the overload condition is removed.  An internal fuse in the input line is 

provided as a backup.  The Power Supply usually shuts down before the fuse blows.  The fuse 

also protects against internal supply faults. 

Calculating Input Power Requirements: PWR331  

 Use the following procedure to determine input power requirements for the 24 VDC High 

Capacity Power Supply: 

 Determine total output power load from typical specifications listed for 

individual modules in this chapter. 

 Multiply the output power by 1.5 to determine the input power value. 

 Divide the input power value by the operating source voltage to determine the 

input current requirements 

 Use the lowest input voltage to determine the maximum input current 

 Allow for start-up surge current requirements 

 Allow margins (10% to 20%) for variations 
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Field Wiring: IC694PWR331 

The + wire connects to the top terminal screw, and the - wire connects to the second.  These 

connections are polarity-sensitive for PWR331. 

Warning 

If the same external DC power source is used to provide power to two or more 
power supplies in the system, connection polarity must be identical at each power 
supply.  Do not cross the Positive (+) and Negative (-) lines.  A resulting difference 
in potential can injure personnel or cause damage to equipment.  Also, each 
backplane must be connected to a common system ground. 

Ground connects to the third screw.   

The bottom two terminals of the power supply terminal strip provide 

connections to the Isolated +24 VDC output. This output can be used 

to provide power for external circuits (within power limitations of the 

supply). 

Caution 

If the Isolated 24 VDC supply is overloaded or shorted, the PLC will 

stop operation. 

 

Ground 

24VDC 
Output 
for I/O 

Modules 

+  

-      

Factory-
installed 

Jumper 

 

Input Overvoltage Protection  

Terminal 4 is normally connected to 

frame ground (terminal 3) with a 

factory-installed jumper strap.  If 

overvoltage protection is not 

required or is supplied upstream, 

this feature can be disabled by 

removing the jumper. 

To Hi-pot test this supply, 
overvoltage protection must be 
disabled during the test by removing 
the terminal strip jumper.   Re-
enable overvoltage protection after 
testing by reinstalling the jumper.  

 

+ / L1

- / N / L2

Jumper strap 
connects 

overvoltage 
protection 
devices to 

frame ground

Frame 
Ground

Screw 
Terminals
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Serial Bus Transmitter and Expansion Cables 

This chapter describes the serial expansion module and expansions cables for PACSystems 

RX3i controllers. It also gives specifications for building custom expansion cables. 

  

Description Catalog Number 

Serial Bus Transmitter Module IC695LRE001 

Expansion Cable, Wye, 1 meter (3 feet) IC693CBL300 

Expansion Cable, Wye, 2 meters (6 feet) IC693CBL301 

Expansion Cable, 2 Connectors, Built-inTerminating 
Resistor, 15 meters (50 feet) Length 

IC693CBL302 

Expansion Cable, Wye, 0.15 meter (0.5 feet) Length IC693CBL312 

Expansion Cable, Wye, 8 meters (25 feet) Length IC693CBL313 

Expansion Cable, Wye, 15 meters (50 feet) Length IC693CBL314 

 

 

 

 

5 
Chapter 
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Serial Bus Transmitter Module: IC695LRE001 

 

 

LRE001 

S
E

R
IA

L
 B

U
S

 T
R

A
N

S
M

IT
T

E
R

 

EXP OK 

EXPANSION 

ACTIVE 

 

The RX3i Serial Bus Transmitter Module, IC695LRE001, provides 

communications between a PACSystems RX3i Universal Backplane 

(IC695-model number), and serial expansion and remote backplanes 

(IC694- or IC693-model numbers). It translates the signal levels 

present in the Universal Backplane to the signal levels required by a 

Serial Expansion Backplane.  

The Serial Bus Transmitter Module must reside in the special 

expansion connector on the right end of the Universal Backplane.  

Two green LEDs indicate the operating status of the module and the 

status of the expansion link.  

 The EXP OK LED is lit when backplane 5V power is applied to the 

module.  

 The Expansion Active LED indicates the status of the expansion 

bus. This LED is ON when the Expansion module is 

communicating with expansion backplanes. It is OFF when they 

are not communicating.  

The connector on the front of the module is used to attach the 

expansion cable.  
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Specifications: LRE001 
 

Current Required from Backplane 5.0V: 132mA 

3.3V:  0 mA  

Maximum Total Expansion Cable Length 15 meters (50 feet) – Expansion 
Backplanes 

213 meters (700 feet) – Remote 
Backplanes 

Effective Data Rate 500k Bytes per second 

if the expansion bus includes 
Remote backplanes. 

 

Electrical Isolation Non-isolated differential 
communications 

 

Refer to Appendix A for product standards and general specifications. 
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Expansion Module Installation 

The Serial Bus Transmitter Module must reside in the special expansion connector on the right 

end of the Universal Backplane. This module may NOT be hot-inserted in the backplane; power 

must be removed before installing or removing the Expansion Module. In addition, the 

expansion cable may not be attached or removed if the expansion rack has power applied. 

 

 

Powering Down Individual Expansion or Remote Backplanes 

Expansion and Remote Backplanes  can be powered-down individually without affecting the 

operation of other backplanes; however, powering off a backplane generates a loss of module 

(LOSS_OF_MODULE) fault in the PLC Fault Table for each module in the backplane.  When 

this fault condition occurs, and until the backplane is powered back on and all modules 

recovered, the lost I/O modules are not scanned. 
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I/O Bus Expansion Cables: IC693CBL300, 301, 302 ,312, 313, 314 

I/O Bus Expansion Cables are used to connect a Serial Bus Transmitter Module (IC695LRE001) 

in a Universal Backplane (IC695CHS012 or IC695CHS016) to a Serial Expansion Backplane 

(IC694/693CHS392 or IC694/693CHS398). These cables are also used to interconnect 

additional expansion and remote backplanes in the system. Several lengths of prefabricated 

cables are available (part numbers IC693CBL300, 301, 302, 312, 313, 314).  

The prefabricated cables described in this section are made with a continuous, 100% shield.  

The braided cable shield is connected to the metal shell of the connector around the entire 

perimeter of the connector.  That provides a low-impedance path to frame ground for any noise 

energy that is coupled onto the cable shield. 

Cable with Two Connectors: IC693CBL302 

Cable IC693CBL302 is 15 meters (50 feet) long and has one male connector on each end. This 

cable has I/O bus terminating resistors built into the end connector on the cable.   

 

Male Connector to 
Expansion Module in 

CPU Baseplate 

Male Connector to 

Single Expansion 
Baseplate

 

This cable does not require a separate 

termination block. It can only be used in a 

system with just one expansion backplane. 

 

 
Universal Backplane 

One Expansion Backplane 
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Cables with Three Connectors: IC693CBL300, 301, 312, 313, 314 

Cables IC693CBL300, 301, 312, 313, and 314 have a male and female connector on one end 

and a male connector on the other end (“wye” cables).  

 
Female Connector for 

Daisy-chain or 

Termination Plug 

Male Connector to 
Expansion 

Baseplate 1 - 7 

Male Connector to 
Expansion Module in 

CPU Baseplate 
 

These cables are the same except for their 

lengths: 

 IC693CBL312: 0.15 meter (0.5 feet) 

 IC693CBL300: 1 meter (3 feet) 

 IC693CBL301: 2 meters (6 feet) 

 IC693CBL313: 8 meters (25 feet) 

 IC693CBL314: 15 meters (50 feet) 

Combinations of these cables can be used to 

daisy-chain up to seven expansion backplanes 

to the main backplane. Custom cables can 

also be made. Wiring information is given in 

this section.  

These cables can also be used to provide 

connection points for custom point-to-point 

cables (IC693CBL300 is often used for this).  

These cables do not have built-in termination. 

The last cable in the expansion system must 

be terminated as shown. Terminator Plug 

IC693ACC307 can be used for this purpose. 

 Universal Backplane

Expansion Backplane

Expansion Backplane

Last Expansion Backplane 

Terminator 

Plug 

 

The maximum number of cables that can be included in an I/O expansion system is seven, and 

the total maximum cable length between the Universal Backplane and the last expansion 

backplane is 50 feet (15 meters).  Failure to observe these limits could result in erratic system 

operation. 
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Specifications: IC693CBL300, 301, 302, 312, 313, 314 

Cable  Belden 8107 only (no substitutes): 

  Computer cable, overall braid over foil shield, twisted–pair 

  30 volt/80°C  (176°F) 

  24 AWG (.22mm2) tinned copper, 7 x 32 stranding 

  Velocity of propagation = 70%  
 Nominal impedance = 100 Ohms   

Crimp Plug = Amp 207464–1;  Pin = Amp 66506–9 25 Pin Male Connector 

Solder Plug = Amp 747912–2 

Crimp Receptacle = Amp 207463–2;  Pin = Amp 66504–9  25 Pin Female 
Connector  Solder Receptacle = Amp 747913–2 

Connector Shell Kit – Amp 745833–5: 

  Metal–plated plastic (plastic with nickel over copper) [ 
 Crimp ring – Amp 745508–1, split ring ferrule 

 

Connector part numbers are provided for reference only.  Any part meeting the same 

specifications could be used for making custom cables. 

Expansion Port Pin Assignments 

All connections between cables are point–to point, that is, pin 2 of one end to pin 2 of the 

opposite end, pin 3 to pin 3, etc. 
 

Pin Number Signal Name Function 

16 DIODT I/O Serial Data Positive 

17  DIODT/ I/O Serial Data Negative 

24  DIOCLK I/O Serial Clock Positive 

25  DIOCLK/ I/O Serial Clock Negative 

20  DRSEL Remote Select Positive 

21  DRSEL/ Remote Select Negative 

12  DRPERR Parity Error Positive 

13  DRPERR/ Parity Error Negative 

8  DRMRUN Remote Run Positive 

9  DRMRUN/ Remote Run Negative 

2  DFRAME Cycle Frame Positive 

3  DFRAME/ Cycle Frame Negative 

1  FGND Frame Ground for Cable Shield 

7 0V Logic Ground 
 

The I/O expansion bus must be terminated at the last backplane in an expansion system.  Each 

signal pair must be terminated with 120 ohm, 1/4 watt resistors wired between the appropriate 

pins: 16 – 17;  24 – 25;    20 – 21;   12 – 13;   8 – 9;   2 – 3 
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Building Cables 

For custom length cables, the best noise immunity is achieved when using a metalized 

connector cover that makes contact with the cable’s braided and foil shielding and with the 

connector shell on the terminating end. It is not sufficient to only solder the drain wire to the 

connector shell.  The cable’s shield must be continuous across the entire length of the cable, 

including at the terminations.   

When using 100% shielded cables all CPU and expansion backplanes in the system must be 

solidly referenced to the same ground point or a potential difference between backplanes could 

disturb signal transmission. 

Use the following steps to build a 100% shielded cable: 

1. Strip approximately 5/8 inch of insulation from the cable to expose the shield. 

2. Put a split–ring ferrule over the cable insulation. 

3. Fold the shield back over the top of the cable insulation and ferrule.  

 

Split-Ring

Ferrule
Cable

Jacket

Ground Wire

Attach to Frame Ground Wire to Pin 1 
for custom length point-to-point  

cables 
OR 

Fold back for custom wye cables 

Conductors

Foil & Braid 

(to be folded back

over ferrule and

ground wire) 

 

4. Place the collar of the metal hood over the top of the folded shield, and securely clamp the 

hood. 

5. Test the cable for continuity between both connector shells.  Connect an ohmmeter between 

the shells and flex the cable at both ends.  If the metallic connector hood is not making 

proper contact with the cable shield at either end, the connection will show intermittent 

continuity on the ohmmeter. 

6. Plug the metal hooded cable into an expansion port and securely tighten the two screws.   

Installing and tightening the screws electrically connects the shield to the backplane frame 

ground, which should be connected to earth ground. 
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 Cable with Continuous Shielding 

 

SHIELD DRAIN WIRE

PIN PIN

25-PIN 
MALE 

25-PIN 
FEMALE 

METALIZED SHELL 

DIODT 
DIODT/ 

DIOCLK 
DIOCLK/ 

DRSEL 
DRSEL/ 

DPRERR 
DPRERR/ 
DRMRUN 

DRMRUN/ 
DPFRAME 
DPFRAME/ 

0V 

FGND 

16

17

24

25

20

21

12

13

8 
9 
2 
3 
7 

1 

Bold dashed line shows continuous (100%) shielding when metallized shell connectors are plugged together.
NOTE: 

NC NC

16

17

24

25

20

21

12

13

8

9

2

3

7

1

DIODT

DIODT/

DIOCLK

DIOCLK/ 
DRSEL

DRSEL/

DPRERR 
DPRERR/ 
DRMRUN 
DRMRUN/ 
DPFRAME 
DPFRAME/ 
0V

FGND

25-PIN
FEMALE

BASEPLATE

EXPANSION
PORT

OR

WYE

CABLE
DOUBLE

CONNECTOR

END

25-PIN
MALE

METALIZED SHELL 

TWISTED PAIRS, SHIELDED

(7 PAIRS)

WYE 
CABLE 
SINGLE 

CONNECTOR 
END 

 

Cable for Applications Requiring Less Noise Immunity 

 

 

DFRAME 

SHIELD DRAIN WIRE

16
17
24
25
20
21
12
13
8
9

2
3

 7

1

16
17
24
25
20
21
12
13
8 
9 
2 
3 
7 

1 

PIN

DIODT 
DIODT/ 

DIOCLK 
DIOCLK/ 

DRSEL 
DRSEL/ 

DRPERR 
DRPERR/ 
DRMRUN 
DRMRUN/ 

0V 

FGND 

DFRAME 

25-PIN 
FEMALE 

WYE 
CABLE 

SINGLE 
CONNECTOR 

END 

DFRAME/ 

PIN

BASEPLATE
EXPANSION

PORT

OR

WYE

CABLE

25- PIN 
MALE 

25- PIN 
MALE 

25- PIN
FEMALE

DIODT 
DIODT/ 
DIOCLK 
DIOCLK/ 
DRSEL 
DRSEL/ 
DRPERR 
DRPERR/ 
DRMRUN 
DRMRUN/ 

0V

FGND 

DFRAME/ 

NC NC

TWISTED PAIRS, SHIELDED
(7 PAIRS)
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Termination Requirement for Expansion or Remote System 

When two or more backplanes are connected via the I/O Bus Expansion System, the I/O 

Expansion Bus must be properly terminated. The most common method of terminating the I/O 

Expansion Bus is by installing a termination resistor pack (IC693ACC307) on the open 

connector on the last (most distant from the CPU) Expansion or Remote backplane in the 

system. The resistor pack is physically mounted inside of a connector. Although a termination 

resistor pack is shipped with each backplane, only the last backplane in the chain needs to have 

this termination connector installed. Unused termination packs can be discarded. The prewired 

50 foot (15 meter) cable (IC693CBL302) has termination resistors wired inside the connector on 

one end of the cable. This cable can be used if only one expansion rack is needed in a system 

and a 50 foot cable link is required (the IC693ACC307 resistor pack is not needed in this case). 

Also, a custom-built cable with built-in resistors would eliminate the need for the IC693ACC307 

resistor pack. 
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Discrete Input Modules 

This chapter describes discrete input modules for PACSystems RX3i systems.   

 

Discrete Input Module Catalog Number 

Input 120 VAC 8 Point Isolated IC694MDL230 

Input 240 VAC 8 Point Isolated IC694MDL231 

Input 120 VAC 16 Point IC694MDL240 

Input 24 VAC/VDC 16 Point Pos/Neg Logic IC694MDL241 

Input 120 VAC 16 Point Isolated IC694MDL250 

Input 120 VAC 32 Point Grouped IC694MDL260 

Input 125 VDC 8 Point Pos/Neg Logic IC694MDL632 

Input 24 VDC 8 Point Pos/Neg Logic IC694MDL634 

Input 24 VDC 16 Point Pos/Neg Logic IC694MDL645 

Input 24 VDC 16 Point Pos/Neg Logic Fast IC694MDL646 

Input 5/12 VDC (TTL) 32 Point Pos/Neg Logic IC694MDL654 

Input 24 VDC 32 point Pos/Neg Logic IC694MDL655 

Input 24 VDC 32 Point Pos/Neg Logic IC694MDL660 

Input Simulator Module IC694ACC300 

 

 

6 
Chapter 
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Input Module, 120 Volt AC, 8 Point Isolated: IC694MDL230 

The 120 volt AC Isolated Input module, IC694MDL230, provides 8 

isolated input points, each with a common power input terminal.  

Because the inputs are isolated, each input can be powered by a 

separate AC power source.  

The input circuits are reactive  (resistor/capacitor) inputs.  Current into 

an input point results in a logic 1 in the input status table (%I).  Input 

characteristics are compatible with a wide range of input devices, such 

as pushbuttons, limit switches, and electronic proximity switches.  

Power to operate the field devices must be supplied by the user.  This 

module requires an AC power source; it cannot be used with a DC 

power source. 

Eight green LEDs indicate the ON/OFF status of points 1 through 8.  

The red bands on the label show that MDL230 is a high-voltage 

module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL230 

Rated Voltage 
Input Voltage Range 

120 volts AC, 50/60 Hz 
0 to 132 volts AC, 50/60 Hz 

Inputs per Module 8 (each input point has a 
separate common) 

Isolation:  

Field to Backplane (optical) 
and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Point to Point  250 VAC continuous;  
1500 VAC for one minute 

Input Current 14.5 mA (typical) at rated voltage 

Input Characteristics: 
 On–state Voltage 
 Off–state Voltage 
 On–state Current 
 Off–state Current 
 On response Time 
 Off response Time 

 
74 to 132 volts AC 
0 to 20 volts AC 
6mA minimum 
2.2mA maximum 
30ms maximum 
45ms maximum 

 

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

I1 

 

 

 

I2 

 

 

 

I3 

 

 

 

I4 

 

 

 

I5 

 

 

 

I6 

 

 

 

I7 

 

 

 

I8 

 

IC694MDL230 

 

Power Consumption  60mA (all inputs on) from 5 volt 
bus on backplane 

 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring:  MDL230  

Terminals Connections 

1 No connection 

2 Input 1 

3 Input 1 Return 

4 Input 2 

5 Input 2 Return 

6 Input 3 

7 Input 3 Return 

8 Input 4 

9 Input 4 Return 

10 No connection 

11 No connection 

12 Input 5 

13 Input 5 Return 

14 Input 6 

15 Input 6 Return 

16 Input 7 

17 Input 7 Return 

18 Input 8 

19 Input 8 Return 

20 No connection 

 

I1 

 

I2 

 

I3 

 

I4 

 

 

 

I5 

 

I6 

 

I7 

 

I8 

NC 

NC 

NC 

NC
H         N 

H        N 

H         N

H         N 

H         N 

H         N 

H         N 

H        N 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

.27µf

400K

1K 

240 

1.0µf

Optical 
Coupler 

Module Circuits  Terminals Field Wiring 
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Input Module, 240 Volt AC, 8 Point Isolated: IC694MDL231 

The 240 volt AC Isolated Input module, IC694MDL231, provides 8 

isolated input points, each with a common power input terminal.  The 

input circuits are reactive  (resistor/capacitor) inputs.  Current into an 

input point results in a logic 1 in the input status table (%I).  Input 

characteristics are compatible with a wide range of input devices, 

such as pushbuttons, limit switches, and electronic proximity 

switches.   

Because the inputs are isolated, each input can be powered by a 

separate AC power source. Power to operate the field devices must 

be supplied by the user.  This module requires an AC power source; it 

cannot be used with a DC power source. 

Eight green LEDs indicate the ON/OFF status of points 1 through 8.  

The red bands on the label show that MDL231 is a high-voltage 

module.  

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL231 

Rated Voltage 240 volts AC, 50/60 Hz 
Input Voltage Range 0 to 264 volts AC, 50/60 Hz 
Inputs per Module 8 (each input point has a separate 

common) 
Isolation:  

Field to Backplane 
(optical) and to frame 
ground 

250 VAC continuous;  
1500 VAC for one minute 

Point to Point  250 VAC continuous;  
1500 VAC for one minute 

Input Current 15 mA (typical) at rated voltage 
Input Characteristics:  
On–state Voltage 148 to 264 volts AC 
Off–state Voltage 0 to 40 volts AC 
On–state Current 6mA minimum 
Off–state Current 2.2mA maximum 
On response Time 30ms maximum 
Off response Time 45ms maximum 

 

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

I1 

 

 

 

I2 

 

 

 

I3 

 

 

 

I4 

 

 

 

I5 

 

 

 

I6 

 

 

 

I7 

 

 

 

I8 

 

IC694MDL231 

 

Power Consumption 60mA (all inputs on) from 5 volt bus 
on backplane 

 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL231 

Terminals Connections 

1 No connection 

2 Input 1 

3 Input 1 Return 

4 Input 2 

5 Input 2 Return 

6 Input 3 

7 Input 3 Return 

8 Input 4 

9 Input 4 Return 

10 No connection 

11 No connection 

12 Input 5 

13 Input 5 Return 

14 Input 6 

15 Input 6 Return 

16 Input 7 

17 Input 7 Return 

18 Input 8 

19 Input 8 Return 

20 No connection 

 

I1 

 

I2 

 

I3 

 

I4 

 

 

 

I5 

 

I6 

 

I7 

 

I8 

NC 

NC 

NC 

NC
H         N 

H        N 

H         N

H         N 

H         N 

H         N 

H         N 

H        N 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

.15µf

771K

1K 

267

1.0µf

Optical 
Coupler 

Module Circuits  Terminals Field Wiring 
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Input Module, 120 Volt AC, 16 Point: IC694MDL240 

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

I1 

 

I2 

 

I3 

 

I4 

 

I5 

 

I6 

 

I7 

 

I8 

 

I9 

 

I10 

 

I11 

 

I12 

 

I13 

 

I14 

 

I15 

 

I16 

IC694MDL240 

 

The 120 volt AC Input module, IC694MDL240, provides 16 input 

points with one common power input terminal.  The input circuits are 

reactive  (resistor/capacitor) inputs.  Current into an input point 

results in a logic 1 in the input status table (%I).  Input characteristics 

are compatible with a wide range of input devices, such as 

pushbuttons, limit switches, and electronic proximity switches.  

Power to operate the field devices must be supplied by the user.  

This module requires an AC power source; it cannot be used with a 

DC power source. 

Sixteen green LEDs indicate the ON/OFF status of points 1 through 

16. The red bands on the label show that MDL240 is a high-voltage 

module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL240 
 

Rated Voltage 120 volts AC 

Input Voltage Range 0 to 132 volts AC, 50/60 Hz 

Inputs per Module  16 (one group with a single common) 

The maximum number of inputs on at the same 
time depends on the ambient temperature as 
shown below. 

Isolation:  Field to Backplane 
(optical) and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 12 mA (typical) at rated voltage 

Input Characteristics:  

 On–state Voltage 74 to 132 volts AC 

 Off–state Voltage 0 to 20 volts AC 

 On–state Current 6mA minimum 

 Off–state Current 2.2mA maximum 

 On response Time 30ms maximum 

 Off response Time 45ms maximum 

Power Consumption  90mA (all inputs on) from 5 volt bus on 
backplane 

 

 Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature  

 

16 

12 

8 

4 

10°C 20°C 30°C 40°C 50°C 60°C

Number of Inputs ON 

Ambient Temperature  (°C)

16 Inputs On 

9 Inputs On 

120 VAC 

132 VAC 
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Field Wiring: MDL240  

Terminals Connections 

1 Input 1 

2 Input 2 

3 Input 3 

4 Input 4 

5 Input 5 

6 Input 6 

7 Input 7 

8 Input 8 

9 Input 9 

10 Input 10 

11 Input 11 

12 Input 12 

13 Input 13 

14 Input 14 

15 Input 15 

16 Input 16 

17 No connection 

18 No connection 

19 Inputs 1-16 Common (Return) 

20 No connection 

 

I1 

I2 

I3 

I4 

I5 

I6 

I7 

I8 

I9 

I10 

I11 

I12 

I13 

I14 

I15 

I16 

NC 

NC 

NC 

N             H 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

.27µf

400K

620

240

1.0µfOptical 
Coupler 

Module Circuits  Terminals Field Wiring

To Other 

Circuits 
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Input Module, 24 VAC/ VDC 16 Point Pos/NegLogic: IC694MDL241 

The 24VAC/VDC 16 Point C Positive/Negative Logic Input module, 

IC694MDL241, provides 16 input points in one group with a common 

power input terminal.  This module can be used with AC or DC field 

inputs. In DC mode, it can be wired for either positive or negative logic. 

Input characteristics are compatible with a wide range of input devices, 

such as pushbuttons, limit switches, and electronic proximity switches.  

Current into an input point results in a logic 1 in the input status table 

(%I).  Power to operate AC input devices must be supplied by the user. 

DC Inputs can be powered by the backplane 24V supply. 

Sixteen green LEDs indicate the ON/OFF status of points 1 through 16.  

The blue bands on the label show that MDL241 is a low-voltage module. 

This module can be installed in any I/O slot in an RX3i system.  

Specifications: MDL241 

Rated Voltage 24 volts AC or 24 volts DC 

Input Voltage Range 0 to +30 volts DC or 0 to +30 volts 
AC, 50/60Hz 

Inputs per Module  16 (one group with a single 
common) 

Isolation: Field to Backplane 
(optical) and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 7 mA (typical) at rated voltage 

Input Characteristics  

 On–state Voltage 11.5 to 30 volts AC or DC 

 Off–state Voltage 0 to +4 volts AC or DC 

 On–state Current 3.2mA minimum 

 Off–state Current 1 mA maximum 

 On response Time 12ms typical 

 Off response Time 28ms typical 

Power Consumption: 5V  80mA (all inputs on) from 5 volt bus 
on backplane 

 

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

I1 

 

I2 

 

I3 

 

I4 

 

I5 

 

I6 

 

I7 

 

I8 

 

I9 

 

I10 

 

I11 

 

I12 

 

I13 

 

I14 

 

I15 

 

I16 

IC694MDL241 

 

Power Consumption: 24V  125mA from the Isolated 24 volt 
backplane bus or from user supplied 
power 

 

 Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL241  

 

Terminals Connections 

1 Inputs 1-16 
Common (Return) 

2 Input 1 

3 Input 2 

4 Input 3 

5 Input 4 

6 Input 5 

7 Input 6 

8 Input 7 

9 Input 8 

10 Input 9 

11 Input 10 

12 Input 11 

13 Input 12 

14 Input 13 

15 Input 14 

16 Input 15 

17 Input 16 

18 24VDC for input 
devices 

19 0V for input 
devices 

20 No connection 

    

 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

24V OUT 

0V OUT 

NC 

I1 

I2 

I3 

I4 

I5 

I6 

I7 

I8 

I9 

I10 

I11 

I12 

I13 

I14 

I15 

I16 

H
 
 
 

N 

--
 
 
 
+ 

+
 
 
 

-- 

.1µf 

3.3K 

680 

Optical 

Coupler 

Other Circuits

Module Circuits  Terminals Field Wiring

 

   

Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module, 120VAC 16-Point Isolated, IC694MDL250 

1 2 3 4 5 6 7 8  

9 10 11 12 13 14 15 16  

        TB 

I1 

 

I2 

 

I3 

 

I4 

 

I5 

 

I6 

 

I7 

 

I8 

 

I9 

 

I10 

 

I11 

 

I12 

 

I13 

 

I14 

 

I15 

 

I16 

IC694MDL250 

 

The 120VAC 16-Point Isolated Input module, IC694MDL250, provides 

16 isolated input points. Input points can be used on different phases of 

the AC supply or powered from the same supply. An RC snubber 

protects each input against transient electrical noise on the power line.  

The module’s input filtering time can be changed during system 

operation by the application program. No DIP switch settings are 

required.  

This module can be used with a Box-style (IC694TBB032), Extended 

Box-style (IC694TBB132), Spring-style (IC694TBS032), or Extended 

Spring-style (IC694TBS132) Terminal Block. Extended terminal blocks 

provide the extra shroud depth typically needed for field wiring to AC 

devices. See chapter 15 for more information about Terminal Blocks. 

Terminal Blocks are ordered separately. 

Individually numbered LEDs show the ON/OFF status of each Input 

point. The TB LED is green when the module’s removable terminal block 

is locked in place. It is red when the terminal block is not locked. The red 

bands on the door card indicate the MDL250 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. It must 

be used with RX3i CPU release 3.50 or later. It cannot be used with a 

Series 90-30 PLC CPU. 
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Specifications: MDL250 

Rated Voltage 120VAC 

Input Voltage Range 0 – 132VAC (47 to 63 Hz), 120VAC nom. 

Inputs per Module 16 isolated 

Isolation:   

Field to Backplane  250 VAC continuous; 1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 

Input Current 7.0 mA per point (typical) at rated voltage 

Input Filter Times 20 msec –  2540 msec in 20 msec increments. Sent from 
CPU.  

Power Consumption  220mA (all inputs on) from 5 volt bus on backplane 

 Diagnostics Field side terminal block reported to RX3i CPU. 

Input Characteristics: 

 On–state Voltage 70-132VAC 

 Off–state Voltage 0 to 20VAC 

 On–state Current 5mA minimum 

 Off–state Current 2.5mA maximum 

  On/Off Response Time +0-1 AC cycles for filter times up to 840ms 
+1-2 AC cycles for filter times of 840 to 1600ms 
+2-3 AC cycles for filter times of 1600 to 1920ms 
+3-4 AC cycles for filter times of 1920ms or more 

 Refer to Appendix A for product standards and general specifications. 

Input Filter Setup 

If an input filter time should be applied to all the module’s inputs, input filtering should be 

enabled in the module’s software configuration. The Digital Filter Settings Length must be set to 

16, and a memory location to be used for the filter value must be specified. Configuring a Digital 

Filter Settings Length of 0 disables the input filter. 

During system operation, the input filter time can be changed from the programmer by entering 

a filter setting value from 1 to 127 decimal (1hex to 7Fhex) into the assigned memory location. This 

filter setting value is equal to the new filter time divided by 20 decimal. For example, to change 

the filter time to 200ms, enter the value 10dec (0Ahex) into the memory location. Some example 

filter times and their hexadecimal setting values are listed below. 

Setting 
(hexadecimal) 

Filter Time 
in ms 

Setting 
(hexadecimal) 

Filter Time 
in ms 

Setting 
(hexadecimal) 

Filter Time 
in ms 

0A 200 21 660 5A 1800 

0F 300 22 680 5F 1900 

11 340 2A 840 71 2260 

12 360 2F 940 72 2280 

1A 520 51 1620 7A 2240 

1F 620 52 1660 7F 2540 
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Field Wiring: IC694MDL250  

Connections Terminals Terminals Connections 

Input 1 1 19 Input 9 

Input 1 Return 2 20 Input 9 Return 

Input 2 3 21 Input 10 

Input 2 Return 4 22 Input 10 Return 

Input 3 5 23 Input 11 

Input 3 Return 6 24 Input 11 Return 

Input 4 7 25 Input 12 

Input 4 Return 8 26 Input 12 Return 

Input 5 9 27 Input 13 

Input 5 Return 10 28 Input 13 Return 

Input 6 11 29 Input 14 

Input 6 Return 12 30 Input 14 Return 

Input 7 13 31 Input 15 

Input 7 Return 14 32 Input 15 Return 

Input 8 15 33 Input 16 

Input 8 Return 16 34 Input 16 Return 

No connection 17 35 No connection 

No connection 18 36 No connection 

 Field Wiring                   Terminals       Field Wiring 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10

11

12

13

14

15

16

17

18

I1 

I1RTN 

I2 

I2RTN 

I3 

I3RTN 

I4 

I4RTN 

I5 

I5RTN 

I6 

I6RTN 

I7 

I7RTN 

I8 

I8RTN 

NC 

NC 

H 

N 

H 

N 

H 

N 

H 

N 

H 

N 

H 

N 

H 

N 

H 

N 

H 

N 

H 

N 

H 

N 

H 

N 

H 

N 

H 

N 

H 

N 

H 

N 

~ 

 

~ 

 

~ 

 

~ 

 

~ 

 

~ 

 

~ 

 

~ 

~ 

 

~ 

 

~ 

 

~ 

 

~ 

 

~ 

 

~ 

 

~ 

I9 

I9RTN 

I10 

I10RTN 

I11 

I11RTN 

I12 

I12RTN 

I13 

I13RTN 

I14 

I14RTN 

I15 

I15RTN 

I16 

I16RTN 

NC 

NC 
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Input Module, 120 Volt AC, 32 Point: IC694MDL260 

 

1 2 3 4 5 6 7 8  

9 10 11 12 13 14 15 16 F 

17 18 19 20 21 22 23 24 

25 26 27 28 29 30 31 32 
TB 

I1 

I2 

I3 

I4 

I5 

I6 

I7 

I8 

I9 

I10 

I11 

I12 

I13 

I14 

I15 

I16 

I17 

I18 

I19 

I20 

I21 

I22 

I23 

I24 

I25 

I26 

I27 

I28 

I29 

I30 

I31 

I32 

IC694MDL260 

 

The 120VAC Grouped Input module, IC694MDL260, provides 32 

discrete input points. The inputs are arranged in four isolated groups 

of eight. Isolation is provided between the four groups of inputs, 

however all inputs within a group are referenced to the same user 

common connection.   

Module MDL260 can be used with a Box-style (IC694TBB032), 

Extended Box-style (IC694TBB132),  Spring-style (IC694TBS032), 

or Extended Spring-style (IC694TBS132)  Terminal Block. Extended 

terminal blocks provide the extra shroud depth typically needed for 

field wiring to AC devices.  See chapter 15 for more information 

about Terminal Blocks. The Terminal Block is ordered separately.  

Input filter times can be set from the programmer using the module’s 

assigned output data references.  

Individually-numbered LEDs indicate the ON/OFF status of points 1 

through 32.  The red/green TB LED is green when the module’s 

removable terminal block is locked in place. It is red when the 

terminal block is not locked.  The module also sends an Terminal 

Block status message to the RX3i CPU.  

The red bands on the label show that MDL260 is a high-voltage 

module. 

This module can be installed in any I/O slot in an RX3i system.  It 

must be used with an RX3i CPU (release 3.50 or greater). It cannot 

be used with a Series 90-30 PLC CPU.  
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Specifications: IC694MDL260 
 

Rated Voltage 120 volts AC 

Input Voltage Range 0 to 132 VAC (47 to 63Hz) 

Inputs per Module  32 (four isolated groups of 8 inputs)  

Input Filter Times 20ms to 2540ms in 20ms increments. Sent from 
CPU.  

Input Current 7.0 mA per point (typical) at rated voltage 

Isolation:   

Field to Backplane 
(optical) 

264VAC continuous; 1500 VAC for one minute 

Group to Group 264VAC continuous; 1500 VAC for one minute 

Thermal Derating See next page 

Power Consumption  220mA at 5VDC with all inputs on 

Diagnostics Terminal block presence reported to RX3i CPU  

Input Characteristics: 

 On–state Voltage 70 to 132 VAC 

 Off–state Voltage 0 to 20 VAC 

 On–state Current 5mA minimum 

 Off–state Current 2.5mA maximum 

 On/Off response Time +0-1 AC cycles for filter times up to 840ms 
+1-2 AC cycles for filter times of 840 to 1600ms 
+2-3 AC cycles for filter times of 1600 to 1920ms 
+3-4 AC cycles for filter times of 1920ms or more 

Thermal Derating 

The number of inputs that can be on at the same time depends on the ambient 

temperature: 

132VAC

14 Inputs  On

70VAC

 32

28

24

20

16

12

8

4

Ambient Temperature (Degrees C)

  10       20     30      40      50      60 

N
u

m
b

e
r 

o
f 

In
p

u
ts

 O
n
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Input Filter Setup 

If an input filter time should be applied to all the module’s inputs, input filtering should be 

enabled in the module’s software configuration. For an MDL260 module installed in an 

RX3i main backplane, this is done by setting the Digital Filter Settings Length to 16 and 

specifying a memory location for the data. Configuring a Digital Filter Settings Length of 

0 disables the input filter. 

During system operation, the input filter time can easily be changed from the 

programmer by entering a filter setting value from 1 to 127 decimal (1hex to 7Fhex) into the 

assigned memory location. This filter setting value is equal to the new filter time divided 

by 20. For example, to change the filter time to 200ms, enter the value 10dec (200 / 20 = 

10) into the memory location. The input filter time is automatically sent to the module 

each scan.   

Some example filter times and their hexadecimal setting values are listed below. 

Setting 
(hexadecimal) 

Filter Time 
in ms 

Setting 
(hexadecimal) 

Filter Time 
in ms 

Setting 
(hexadecimal) 

Filter Time 
in ms 

0A 200 21 660 5A 1800 

0F 300 22 680 5F 1900 

11 340 2A 840 71 2260 

12 360 2F 940 72 2280 

1A 520 51 1620 7A 2240 

1F 620 52 1660 7F 2540 
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Field Wiring: MDL260  

Connections Terminals Terminals Connections 

Input 1 1 19 Input 17 

Input 2 2 20 Input 18 

Input 3 3 21 Input 19 

Input 4 4 22 Input 20 

Input 5 5 23 Input 21 

Input 6 6 24 Input 22 

Input 7 7 25 Input 23 

Input 8 8 26 Input 24 

Common 1 - 8 9 27 Common 17 - 24 

Input 9 10 28 Input 25 

Input 10 11 29 Input 26 

Input 11 12 30 Input 27 

Input 12 13 31 Input 28 

Input 13 14 32 Input 29 

Input 14 15 33 Input 30 

Input 15 16 34 Input 31 

Input 16 17 35 Input 32 

Common 9 - 16 18 36 Common 25 - 32 

 Field Wiring                   Terminals       Field Wiring 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10

11

12

13

14

15

16

17

18

Input 1 

Input 2 

Input 3 

Input 4 

Input 5 

Input 6 

Input 7 

Input 8 

Input 9 

Input 10 

Input 11 

Input 12 

Input 13 

Input 14 

Input 15 

Input 16 

Input 17

Input 18

Input 19

Input 20

Input 21

Input 22

Input 23

Input 24

 

Input 25

Input 26

Input 27

Input 28

Input 29

Input 30

Input 31

Input 32
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Input Module, 125 Volt DC Pos/Neg, 8 Point: IC694MDL632 

 

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

I1 

 

 

 

I2 

 

 

 

I3 

 

 

 

I4 

 

 

 

I5 

 

 

 

I6 

 

 

 

I7 

 

 

 

I8 

 

IC694MDL632 

 

The 125 volt DC Positive/Negative Logic Input module, 

IC694MDL632, provides 8 input points in two isolated groups with 

four points in each group.  Each group has a separate common (the 

two commons are not tied together inside the module).  Each group 

can be wired for either positive or negative logic.  Current into an 

input point results in a logic 1 in the input status table (%I).  Input 

characteristics are compatible with a wide range of input devices, 

such as pushbuttons, limit switches, and electronic proximity 

switches.  Power to operate field devices must be supplied by the 

user. 

Eight green LEDs indicate the ON/OFF status of points 1 through 8.  

The red bands on the label show that MDL632 is a high-voltage 

module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL632 
 

Rated Voltage 125 volts DC (Positive or Negative Logic) 

Input Voltage Range 0 to +150 volts DC 

Inputs per Module  8 (two groups of four inputs)  
Maximum number of inputs on at the same time 
depends on ambient temperature as shown. 

Isolation:   

Field to Backplane (optical) and 
to frame ground 

250 VAC continuous; 1500 VAC for one minute 

Group to Group  250 VAC continuous; 1500 VAC for one minute 

Input Current 4.5 mA typical 

Input Characteristics  

 On–state Voltage 90 to 150 volts DC 

 Off–state Voltage 0 to 30 volts DC 

 On–state Current 3.1mA 

 Off–state Current 1.1mA maximum 

 On response Time 7ms typical 

 Off response Time 7ms typical 

Power Consumption  40mA from the 5 volt bus on the backplane 
36mA (typical) from user input supply (all inputs ON) 

 

 Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature 

 

10°C 20°C 30°C

45°C

60°C

Number of 

Inputs ON 

Ambient Temperature  (°C)

2 Inputs ON

8 

6 

4 

2 

150V Supply

40°C 50°C

2 Inputs ON

145V Supply
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Field Wiring: MDL632  

Terminals Connections 

1 No connection 

2 Input 1 

3 No connection 

4 Input 2 

5 No connection 

6 Input 3 

7 No connection 

8 Input 4 

9 No connection 

10 Inputs 1-4 Common  

11 No connection 

12 Input 5 

13 No connection 

14 Input 6 

15 No connection 

16 Input 7 

17 No connection 

18 Input 8 

19 No connection 

20 Inputs 5-8 Common  

Negative logic connections are shown with dashed lines in the diagram below. 

 

NC

NC

NC

NC

NC

NC

NC

NC

NC

NC

I1 

 

I2 

 

I3 

 

I4 

 

 

 

I5 

 

I6 

 

I7 

 

I8 

*

*

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

125 VDC 

125 VDC 

*  Optional Connection 

5.6K 

Module Circuits  Terminals Field Wiring 

.1µf 680 

Optical 
Coupler 

22K

--
 

+ 

+
 

-- 

--
 

+ 

+
 

-- 
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Input Module, 24 Volt DC Pos/Neg, 8 Point: IC694MDL634 

The 24 volt DC Positive/Negative Logic Input module, 

IC694MDL634, provides 8 input points in one group with a common 

power input terminal.  This input module can be wired for either 

positive logic or negative logic.  Input characteristics are compatible 

with a wide range of input devices, such as pushbuttons, limit 

switches, and electronic proximity switches.  Current into an input point 

results in a logic 1 in the input status table (%I).  Field devices can be 

powered from an external supply. Depending on their requirements, 

some input devices can be powered from the module’s +24V OUT and 

0V OUT terminals. 

Eight green LEDs indicate the ON/OFF status of points 1 through 8. 

The blue bands on the label show that MDL634 is a low-voltage 

module. This module can be installed in any I/O slot in an RX3i 

system. 

Specifications: MDL634 

Rated Voltage 24 volts DC 

Input Voltage Range 0 to +30 volts DC 

Inputs per Module  8 (one group with a single common) 

Isolation: Field to 
Backplane (optical) and 
to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 7mA (typical) at rated voltage 

Input Characteristics  

 On–state Voltage 11.5 to 30 volts DC 

 Off–state Voltage 0 to +5 volts DC 

 On–state Current 3.2mA minimum 

 Off–state Current 1.1mA maximum 

 On response Time 7ms typical 

 Off response Time 7ms typical 

Power Consumption: 5V  45mA (all inputs on) from 5 volt bus on 
backplane 

 

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

I1 

 

 

 

I2 

 

 

 

I3 

 

 

 

I4 

 

 

 

I5 

 

 

 

I6 

 

 

 

I7 

 

 

 

I8 

 

IC694MDL634 

 

Power Consumption: 24V 62mA from the Isolated 24 volt 
backplane bus or from user supplied 
power 

 

 Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL634  

Terminals Connections 

1 Inputs 1-8 Common  

2 Input 1 

3 Input 2 

4 Input 3 

5 Input 4 

6 Input 5 

7 Input 6 

8 Input 7 

9 Input 8 

10 No connection 

11 No connection 

12 No connection 

13 No connection 

14 No connection 

15 No connection 

16 No connection 

17 No connection 

18 24VDC for input 
devices 

19 0V for input devices 

20 No connection 

  

Negative logic connections are shown with dashed lines in the 
diagram below. 

 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

NC 

NC 

NC 

NC 

NC 

NC 

NC 

+
 
 
- 
 

I1 

I2 

I3 

I4 

I5 

I6 

I7 

I8 

24V OUT 

0V OUT 

NC 

- 
 
 

+ 
 

NC 

Module Circuits Terminals        Field Wiring 

.1µf 
680

Optical 
Coupler

3.3K

Other Circuits

 
Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module, 24 Volt DC Pos/Neg, 16 Point: IC694MDL645 

The 24 volt DC Positive/Negative Logic Input module, 

IC694MDL645, provides 16 input points in one group with a common 

power input terminal.  This input module can be wired for either 

positive logic or negative logic. Input characteristics are compatible 

with a wide range of input devices, such as pushbuttons, limit 

switches, and electronic proximity switches.  Current into an input 

point results in a logic 1 in the input status table (%I).  Field devices 

can be powered from an external supply. Depending on their 

requirements, some input devices can be powered from the module’s 

+24V OUT and 0V OUT terminals. 

Sixteen green LEDs indicate the ON/OFF status of points 1 through 

16. The blue bands on the label show that MDL645 is a low-voltage 

module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL645 

Rated Voltage 24 volts DC 

Input Voltage Range 0 to +30 volts DC 

Inputs per Module 16 (one group with a single 
common) 

Isolation: Field to Backplane 
(optical) and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 7mA (typical) at rated voltage 

Input Characteristics  

 On–state Voltage 11.5 to 30 volts DC 

 Off–state Voltage 0 to +5 volts DC 

 On–state Current 3.2mA minimum 

 Off–state Current 1.1mA maximum 

 On response Time 7ms typical 

 Off response Time 7ms typical 

Power Consumption: 5V  80mA (all inputs on) from 5 volt 
bus on backplane 

 

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

I1 

 

I2 

 

I3 

 

I4 

 

I5 

 

I6 

 

I7 

 

I8 

 

I9 

 

I10 

 

I11 

 

I12 

 

I13 

 

I14 

 

I15 

 

I16 

IC694MDL645 

 

Power Consumption: 24V  125mA from the Isolated 24 volt 
backplane bus or from user 
supplied power 

  

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL645  

 

Terminals Connections 

1 Inputs 1-16 Common  

2 Input 1 

3 Input 2 

4 Input 3 

5 Input 4 

6 Input 5 

7 Input 6 

8 Input 7 

9 Input 8 

10 Input 9 

11 Input 10 

12 Input 11 

13 Input 12 

14 Input 13 

15 Input 14 

16 Input 15 

17 Input 16 

18 24VDC for input 
devices 

19 0V for input devices 

20 No connection 

  

 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

24V OUT 

0V OUT 

NC 

I1 

I2 

I3 

I4 

I5 

I6 

I7 

I8 

I9 

I10 

I11 

I12 

I13 

I14 

I15 

I16 

+ 
 
 
- 

- 
 
 

+ 

Module Circuits Terminals        Field Wiring 

.1µf 
680

Optical 
Coupler

3.3K

Other Circuits

 
 
Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module: 24 Volt DC 16 Point Pos/Neg Logic: IC694MDL646 

The 24VDC Positive/Negative Logic 16 Point Input module, 

IC694MDL646, provides 16 input points in one group with a common 

power input terminal.  The on and off response times for this module 

are typically 1 ms. This input module can be wired for either positive 

logic or negative logic.  Input characteristics are compatible with a 

wide range of input devices, such as pushbuttons, limit switches, and 

electronic proximity switches.  Current into an input point results in a 

logic 1 in the input status table (%I).  Field devices can be powered 

from an external supply. Depending on their requirements, some 

input devices can be powered from the module’s +24V OUT and 0V 

OUT terminals. 

Sixteen green LEDs indicate the ON/OFF status of points 1 through 

16.  The blue bands on the label show that MDL646 is a low-voltage 

module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL646 

Rated Voltage 24 volts DC 

Input Voltage Range 0 to +30 volts DC 

Inputs per Module 16 (one group with a single 
common) 

Isolation: Field to Backplane 
(optical) and to frame ground 

250 VAC continuous;  
1500 VAC for one minute 

Input Current 7mA (typical) at rated voltage 

Input Characteristics  

 On–state Voltage 11.5 to 30 volts DC 

 Off–state Voltage 0 to +5 volts DC 

 On–state Current 3.2mA minimum 

 Off–state Current 1.1mA maximum 

 On response Time 1ms typical 

 Off response Time 1ms typical 

Power Consumption: 5V  80mA (all inputs on) from 5 volt 
bus on backplane 

 

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

I1 

 

I2 

 

I3 

 

I4 

 

I5 

 

I6 

 

I7 

 

I8 

 

I9 

 

I10 

 

I11 

 

I12 

 

I13 

 

I14 

 

I15 

 

I16 

IC694MDL646 

 

Power Consumption: 24V  125mA from the Isolated 24 volt 
backplane bus or from user 
supplied power 

 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL646  

 

Terminals Connections 

1 Inputs 1-16 
Common  

2 Input 1 

3 Input 2 

4 Input 3 

5 Input 4 

6 Input 5 

7 Input 6 

8 Input 7 

9 Input 8 

10 Input 9 

11 Input 10 

12 Input 11 

13 Input 12 

14 Input 13 

15 Input 14 

16 Input 15 

17 Input 16 

18 24VDC for input 
devices 

19 0V for input 
devices 

20 No connection 

  

 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

24V OUT 

0V OUT 

NC 

I1 

I2 

I3 

I4 

I5 

I6 

I7 

I8 

I9 

I10 

I11 

I12 

I13 

I14 

I15 

I16 

+ 
 
 
- 

- 
 
 

+ 

Module Circuits Terminals        Field Wiring 

.1µf 
680

Optical 
Coupler

3.3K

Other Circuits

 
 
Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module, 5/12 VDC (TTL) 32 Point Pos/Neg Logic: IC694MDL654 

 

IC694MDL654 

INPUT 

5/12 VDC 

POS/NEG LOGIC 

17 18 19 20 21 22 23 24  

        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

The 5/12VDC (TTL) 32 Point Positive/Negative Logic Input 

module, IC694MDL654 provides 32 discrete TTL voltage threshold 

input points.  The inputs are arranged in four isolated groups of eight. 

Each group has its own common.  The inputs are positive or 

negative logic inputs that operate at levels up to 15V.   

A single, regulated +5V supply (current limited to approximately 

150mA) is available through the I/O connectors on the front of the 

module.  This supply is generated on the module and is isolated from 

the backplane.  Its power input comes from the +5V logic supply on 

the PLC backplane.  By installing jumpers on the I/O connector, you 

can choose to power the inputs from this internal supply instead of 

powering them with an external user provided supply.  

This module does not report special fault or alarm diagnostics.  

Green LEDs indicate the ON/OFF status of each input point. The 

blue band on the front label shows that MDL654 is a low-voltage 

module.  

This module can be installed in any I/O slot in the RX3i system. 
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Specifications: MDL654 
 

Rated Voltage 5 to 12 volts DC, Positive or Negative Logic 

Input Voltage Range 0 to 15 volts DC 

Inputs per Module  32 (four groups of eight inputs each) 

 98.4 feet (30 meters), maximum cable length 

Maximum number of inputs per group on at the same time 
depends on the ambient temperature as shown below. 

Isolation:  

   Field to Backplane     
  (optical) and to frame ground 

250 VAC continuous; 1500 VAC for one minute 

  Group to Group  50 VAC continuous; 500 VAC for one minute 

Input Current 3.0mA (typical ON current @ 5VDC) 

 8.5mA (typical ON current @ 12VDC) 

Input Characteristics  

 On–state Voltage 4.2 to 15 volts DC 

 Off–state Voltage 0 to 2.6 volts DC 

 On–state Current 2.5mA (minimum) 

 Off–state Current 1.2mA (maximum) 

 On response Time 1ms maximum 

 Off response Time 1ms maximum 

Internal Power Consumption 195mA (maximum) from +5V  bus on backplane; (29mA + 

0.5mA/point ON + 4.7mA/LED ON)  

440mA (maximum) from +5V bus on backplane (if module 

isolated +5V supply used to power inputs and all 32 inputs ON)

 96mA (typical) from user input supply @ 5VDC and 32 inputs 

ON) 

 272mA (typical) from user input supply @ 12VDC and 32 inputs 

ON) 

Isolated +5V Supply +5 volts DC +/-5% 

 Current limit 150mA (typical) 
 

Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature 

 

10°C 20°C 30°C 50°C 60°C

Number of Inputs per 

Group ON 

Ambient Temperature  (°C)

40°C

5/12V Supply

4 Inputs per 
Group ON 

15V Supply

8 

6 

4 

2 
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Field Wiring: MDL654  

The blue band on the label shows that MDL654 is a low-voltage module. 

Connections are made to two male 24–pin connectors (Fujitsu FCN–365P024–AU) on the front 

of the module.  Wiring from the connectors to field devices is made through a cable having a 

mating female connector on one end and stripped and tinned wires on the other end.  You can 

purchase a pair of pre–wired cables, catalog numbers IC693CBL327 and IC693CBL328 or build 

cables.  See Appendix B for more information. 

Conventional TTL wiring practices should be followed when installing this module. For noise 

immunity, I/O control lines connected to the module must be less than 30 meters in length 

(signal attenuation limits wiring length to less than this maximum). 
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NC 
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NC 

COM 
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--       +

+        --
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+        --
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12 

 

Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 

specification for this module changes to: Note:  If the 24V OUT pin is used to connect to input 

devices in the field, the isolation specification for this module changes to: 

Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 

TTL Wiring 

To be compatible with TTL outputs, the negative logic configuration should be used as shown 

below. 

 USER

CIRCUIT

5V

TTL

IC

OUTPUT

COMx

INPUTx

MODULE

INPUT
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Input Module, 24 VDC Pos/Neg Logic, 32 Point: IC694MDL655 

 

IC694MDL655 

INPUT 

24 VDC 

POS/NEG LOGIC 

17 18 19 20 21 22 23 24  

        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

The 24VDC Positive/Negative Logic Input module, IC694MDL655, 

provides 32 discrete input points.  The inputs are positive or negative 

logic inputs and will operate at levels up to 30V. 

The inputs are arranged in four isolated groups of eight; each group 

has its own common. Isolation is provided between the four groups 

of inputs, however each group of eight inputs is referenced to the 

same user common connection.  This module reports no special fault 

or alarm diagnostics.   

Power to operate field devices can come from an external supply or 

from the module’s isolated +24 VDC output.   

Green LEDs indicate the ON/OFF status of each point. The blue 

band on the front shows that MDL655 is a low-voltage module. 

This module can be installed in any I/O slot in the RX3i system. 
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Specifications: MDL655 
 

Rated Voltage 24 volts DC, Positive or Negative Logic 

Input Voltage Range 0 to 30 volts DC 

Inputs per Module  32 (four groups of eight inputs each) 

The maximum number of inputs on at the same time 
depends on the ambient temperature, as shown 
below. 

Isolation:   

Field to Backplane (optical) 
and to frame ground 

250 VAC continuous; 1500 VAC for one minute 

Group to Group  50 VAC continuous; 500 VAC for one minute 

Input Current 7.0mA (typical ON current @ 24 VDC) 

Input Characteristics  

 On–state Voltage 11.5 to 30 volts DC 

 Off–state Voltage 0 to 5 volts DC 

 On–state Current 3.2mA (minimum) 

 Off–state Current 1.1mA (maximum) 

 On response Time 2ms maximum 

 Off response Time 2ms maximum 

Internal Power Consumption  195mA (maximum) from +5V bus on backplane;  
(29mA +0.5mA/point ON +4.7mA/LED ON) 
224mA (typical) from isolated +24V bus on 
backplane or from user input supply @ 24VDC 
and all 32 inputs ON) 

 

Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature 

 

10°C 20°C 30°C 50°C 60°C

Number of Inputs 

per Group ON 

Ambient Temperature  (°C)

40°C

24V SUPPLY 

30V SUPPLY 

8 

6 

4 

2 

4 Inputs per 

Group ON 

35°C

3 Inputs per 

Group ON 
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Field Wiring: MDL655 

Connections are made to two male 24–pin connectors (Fujitsu FCN–365P024–AU) on the front 

of the module.  Wiring from the module’s connectors to field devices is made through a cable 

having a mating female connector on one end and stripped and tinned wires on the other end.  

You can purchase a pair of pre–wired cables, catalog numbers IC693CBL327 and 

IC693CBL328 or build cables.  See appendix B for more information. 
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Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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Input Module, 24 VDC 32 Point Grouped: IC694MDL660 

 

1 2 3 4 5 6 7 8  

9 10 11 12 13 14 15 16 F 

17 18 19 20 21 22 23 24

25 26 27 28 29 30 31 32
TB 

I1 

I2 

I3 
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I10 
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I13 

I14 

I15 

I16 
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I19 

I20 

I21 
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I23 

I24 

I25 

I26 

I27 

I28 

I29 

I30 

I31 

I32 

IC694MDL660 

 

The 24 VDC Positive/Negative Logic Input module, IC694MDL660, 

provides 32 discrete input points. The inputs are positive or negative 

logic inputs and will operate at levels up to 30V. 

The inputs are arranged in four isolated groups of eight; each group 

has its own common. Isolation is provided between the four groups 

of inputs, however each group of eight inputs is referenced to the 

same user common connection.   

Module MDL660 provides seven selectable input filter times. Filter 

times can be set from the programmer using the module’s assigned 

output data references. 

This module can be used with either a Box-style (IC694TBB032) or 

Spring-style (IC694TBS032) front Terminal Block. The Terminal 

Block is ordered separately.  

32 green LEDs indicate the ON/OFF status of points 1 through 32.  

The red/green TB LED is green when the module’s removable 

terminal block is locked in place.   It is red when the terminal block is 

not locked.  The module also sends an Addition of Terminal Block or 

Loss of Terminal Block message to the RX3i CPU to report the 

terminal block status. 

The blue bands on the label show that MDL660 is a low-voltage 

module. 

This module can be installed in any I/O slot in an RX3i system.  It 

must be used with an RX3i CPU (release 2.90 or later). It cannot be 

used with a Series 90-30 PLC CPU.  

Module MDL660 uses 48 input bits and 16 output bits to exchange 

point status and filter information with the RX3i CPU. 
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Specifications: MDL660 
 

Rated Voltage 24 volts DC 

Input Voltage Range 0 to 30 volts DC 

Inputs per Module  32 (four isolated groups of 8 inputs)  

Isolation:    

Field to Backplane 
(optical) 

250 VAC continuous; 1500 VAC for one minute 

Group to Group 250VAC continuous; 1500 VAC for one minute 

Input Current 7.0 mA per point (typical) at rated voltage 

Module ID 0x058h 

Input Characteristics:  

 On–state Voltage 11.5 to 30 VDC 

 Off–state Voltage 0 to 5 VDC 

 On–state Current 3.2mA minimum 

 Off–state Current 1.1mA maximum 

Input Filter Times 0.5ms, 1.0ms, 2.0ms, 5ms, 10ms, 50ms and 100ms, 
selectable per module 

 On response time 0.5ms, 1.0ms, 2.0ms, 5.0ms, 10.0ms, 50.0ms & 
100.0ms (as per filter setting) 

 Off response time 0.5ms, 1.0ms, 2.0ms, 5.0ms, 10.0ms, 50.0ms & 
100.0ms (as per filter setting) 

Power Consumption  300mA (all inputs on) from 5 volt bus on backplane 

Diagnostics Terminal block presence reported to RX3i CPU 
 

 Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL660  

Connections Terminals Terminals Connections 

Input 1 1 19 Input 17 

Input 2 2 20 Input 18 

Input 3 3 21 Input 19 

Input 4 4 22 Input 20 

Input 5 5 23 Input 21 

Input 6 6 24 Input 22 

Input 7 7 25 Input 23 

Input 8 8 26 Input 24 

Common 1 - 8 9 27 Common 17 - 24 

Input 9 10 28 Input 25 

Input 10 11 29 Input 26 

Input 11 12 30 Input 27 

Input 12 13 31 Input 28 

Input 13 14 32 Input 29 

Input 14 15 33 Input 30 

Input 15 16 34 Input 31 

Input 16 17 35 Input 32 

Common 9 - 16 18 36 Common 25 - 32 

 Field Wiring                   Terminals       Field Wiring 
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33 

34 

35 

36 
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Input 11 

Input 12 
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Input 15 

Input 16 

Input 17

Input 18

Input 19

Input 20

Input 21

Input 22

Input 23

Input 24

 

Input 25

Input 26

Input 27

Input 28

Input 29

Input 30

Input 31

Input 32
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Module Data: IC694MDL660 

Discrete Input Module IC694MDL660 uses 48 input reference bits and 16 output reference bits 

in the CPU. 

Input Data: MDL660 

The module uses the first 11 input bits to report its status information to the RX3i CPU. It has 

the following content: 

 Communications Word Size: 1000 = 32 inputs and 16 outputs

Fault Index

Catalog Number:

Firmware Update Mode: 1 = module waiting for firmware update

Terminal Block Present: 1 = TB not present, 0 = TB present

Not used

 8       7        6        5       4        3        2       1           16      15      14      13     12      11     10      9      
 

Bits 12 – 16 are not used. 

The CPU uses the information contained in these input bits to uniquely identify the module, and 

to monitor its Board Ready and Terminal Block status. 

The module reports input point data in bits 17 - 48.  

Input Status Bits 

Input Group 1 Input Group 2 Input Group 3 Input Group 4 

Bits 17-24  Bits 25-32 Bits 33-40 Bits 41-48 

Output Data: MDL660 

The module receives 16 bits of output data from the RX3i CPU. Bits 0- 8 contains the filter time 

configuration data as shown below. Bits 9 - 16 are not used. 

Binary Value in the  
Output Reference Bits 

Filter Time 

0000 0.5ms 

0001 1ms 

0011 2ms 

1001 5ms 

10011 10ms 

1100011 50ms 

11000111 100ms 
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Input Simulator, 8/16 Point: IC694ACC300 

The Input Simulator module, IC694ACC300, can be used to 

simulate the operation of 8-point or 16-point discrete input modules. 

The Input Simulator has no field connections.  

The Input Simulator can be substituted for actual inputs until the 

program or system is debugged.  It can also remain permanently 

installed to provide either 8 or 16 conditional input 

contacts for manual control of output devices.  

Before the Input Simulator module is installed, a 

switch in the back of the module can be used to set 

it up for either 8 point- or 16 point-operation.  When 

this switch is set for 8 points, only the first 8 toggle 

switches on the front of the Input Simulator can be 

used.   

Toggle switches on the front of the Input Simulator simulate the 

operation of discrete input devices.  A switch in the ON position 

results in a logic 1 in the input table (%I).   

Individual green LEDs indicate the ON or OFF position of each 

toggle switch.  This module can be installed in any I/O slot in an RX3i 

system. 

Specifications: ACC300 

Inputs per Module 8 or 16 (switch selectable) 

Off Response Time 20 milliseconds maximum 

On Response Time 30 milliseconds maximum 
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Internal Power Consumption 120mA (all inputs on) from 5 volt 
bus on backplane 

 
 

Refer to Appendix A for product standards and general specifications. 
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Discrete Output Modules 

This chapter describes discrete output modules for PACSystems RX3i controllers.   

 

Discrete Output Module Catalog Number 

Output 120 VAC 0.5 A 12 Point IC694MDL310 

Output 120/240 VAC 2 A 8 Point IC694MDL330 

Output 120 VAC 0.5 A 16 Point IC694MDL340 

RX3i  Output 124/240 VAC Isolated 16 Point IC694MDL350 

Output 120/240 VAC 2 A 5 Point Isolated IC694MDL390 

Output 12/24 VDC 0.5 A 8 Point Positive Logic IC694MDL732 

Output 125 VDC 1 A 6 Point Isolated Pos/Neg Logic IC694MDL734 

Output 12/24 VDC 0.5 A 16 Point Positive Logic IC694MDL740 

Output 12/24 VDC 0.5 A 16 Point Negative Logic IC694MDL741 

Output 12/24 VDC 1 A 16 Point Positive Logic ESCP IC694MDL742 

Output 5/24 VDC (TTL) 0.5 A 32 Point Negative Logic IC694MDL752 

Output 12/24 VDC 0.5 A 32 Point Positive Logic IC694MDL753 

Output 12/24VDC ESCP 0.75A 32 Point Grouped, Pos. IC694MDL754 

Output Isolated Relay N.O. 4 A 8 Point IC694MDL930 

Output Isolated Relay N.C. and Form C 3 A 8 Point IC694MDL931 

Output Relay N.O. 2 A 16 Point IC694MDL940 

 

 

 

7 
Chapter 
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Output Module, 120 Volt AC, 0.5 Amp, 12 Point: IC694MDL310 
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IC694MDL310 

 

 

The 120 volt, 0.5 Amp AC Output module, IC694MDL310, provides 

12 output points in two isolated groups of six points.  Each group has 

a separate common. The two commons are not tied together inside 

the module.  The groups can be used on different phases of the AC 

supply or powered from the same supply.   Each group is protected 

with a 3 Amp fuse. An RC snubber for each output protects against 

transient electrical noise on the power line.  This module provides a 

high degree of inrush current (10x the rated current) so the outputs 

can control a wide range of inductive and incandescent loads.  AC 

power to operate loads connected to outputs must be user supplied.  

This module requires an AC power source; it cannot be used with a 

DC power source. 

Individual numbered LEDs show the ON/OFF status of each output 

point.  The red LED (F) turns ON if an output fuse blows.  The red 

bands on the label show that MDL310 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL310 
 

Rated Voltage 120 volts AC 

Output Voltage Range 85 to 132 volts AC, 50/60 Hz 

Outputs per Module 12 (two groups of six outputs each) 

Isolation:   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous; 1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 

Output Current   0.5 Amp maximum per point 
1 Amp maximum per group at 60°C (140°F) 
2 Amps maximum per group at 50°C (122°F)  

Maximum load current depends on ambient temperature 
as shown below 

Output Characteristics  

 Inrush Current 5 Amps maximum for one cycle 

 Minimum Load Current 50mA 

 Maximum Load Current  

 Output Voltage Drop 1.5 volts maximum 

 Output Leakage Current 3mA maximum at 120 volts AC 

 On Response Time 1ms maximum 

 Off Response Time 1/2 cycle maximum 

Power Consumption  210mA (all outputs on) from 5 volt bus on backplane 

Fuses (quantity 2) 3 Amps, GE Fanuc part #44A724627-111(1). See 
chapter 2 for more information.  

 

Refer to Appendix A for product standards and general specifications. 

Load Current versus Temperature 

 

10°C 20°C 30°C 50°C 60°C

Total Module Load 

Current (Amps) 

Ambient Temperature (°C)

4 Amps

2 Amps

40°C

4 

3 

2 

1 
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Field Wiring: MDL310 

Terminal Connection 

1 Output 1 

2 Output 2 

3 Output 3 

4 Output 4 

5 Output 5 

6 Output 6 

7 No connection 

8 No connection 

9 Outputs 1 - 6 common (return) 

10 No connection 

11 Output 7 

12 Output 8 

13 Output 9 

14 Output 10 

15 Output 11 

16 Output 12 

17 No connection 

18 No connection 

19 Outputs 7-10 common (return) 

20 No connection 
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Module Circuits Terminals        Field Wiring 

Q2 

Q6 

Q4 

Q1

Q5

Q3

Q8 

Q12 

Q10 

Q7

Q11

Q9

NC

NC

H          N 

H          N 

NC

NC

NC

NC

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

.022

Other Circuits 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1869 of 3354



 

                                                                                  

GFK-2314C           Chapter 7  Discrete Output Modules                                                                                          7-5 

7    

Output Module, 120/240 Volt AC, 2 Amp, 8 Point: IC694MDL330 
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IC694MDL330 

 

The 120/240volt, 2 Amp AC Output module, IC694MDL330, 

provides eight output points in two isolated groups of four points.  

Each group has a separate common.  The two commons are not tied 

together inside the module.  The groups can be used on different 

phases of the AC supply or powered from the same supply.   AC 

power to operate loads connected to outputs must be user supplied.  

This module requires an AC power source; it cannot be used with a 

DC power source. 

Each group is protected with a 5 Amp fuse for each common. An RC 

snubber for each output protects against transient electrical noise on 

the power line.  This module provides a high degree of inrush current 

(10 times the rated current) so the outputs can control a wide range 

of inductive and incandescent loads.   

Individual numbered LEDs show the ON/OFF status of each output 

point.  The red LED (F) turns ON if an output fuse blows.  The red 

bands on the label show that MDL330 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL330  
 

Rated Voltage 120/240 volts AC 

Output Voltage Range 85 to 264 volts AC, 50/60 Hz 

Outputs per Module 8 (two groups of four outputs each) 

Isolation:   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous; 1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 

Output Current  2 Amp maximum per point 
4 Amps maximum per group at 40°C (104°F) Maximum 
load current depends on ambient temperature as shown 
below 

Output Characteristics  

 Inrush Current 20 Amps maximum for one cycle 

 Minimum Load Current 100mA 

 Output Voltage Drop 1.5 volts maximum 

 Output Leakage Current  3mA maximum at 120 volts AC 
6mA maximum at 240 volts AC 

 On Response Time 1ms maximum 

 Off Response Time 1/2 cycle maximum 

Power Consumption  160mA (all outputs on) from 5 volt bus on backplane 

Fuses (quantity 2) 5 Amp, GE Fanuc part number 44A724627-114(1). See 
chapter 2 for more information. 

Refer to Appendix A for product standards and general specifications. 

Load Current versus Temperature 
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Ambient Temperature  (°C)

2 Amps 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1871 of 3354



 

                                                                                  

GFK-2314C           Chapter 7  Discrete Output Modules                                                                                          7-7 

7    

Field Wiring: MDL330 

Terminal Connection 

1 No connection 

2 Output 1 

3 No connection 

4 Output 2 

5 No connection 

6 Output 3 

7 No connection 

8 Output 4 

9 No connection 

10 Outputs 1 - 4 common (return) 

11 No connection 

12 Output 5 

13 No connection 

14 Output 6 

15 No connection 

16 Output 7 

17 No connection 

18 Output 8 

19 No connection 

20 Outputs 5 - 8 common (return) 
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Output Module, 120 Volt AC, 0.5 Amp, 16 Point: IC694MDL340 

The 120 volt, 0.5 Amp AC Output module, IC694MDL340, provides 16 

output points in two isolated groups of eight points.  Each group has a 

separate common. The two commons are not tied together inside the 

module.  The groups can be used on different phases of the AC supply or 

powered from the same supply.   Each group is protected with a 3 Amp 

fuse. An RC snubber protects each output against transient electrical noise 

on the power line.  This module provides a high degree of inrush current; so 

the outputs can control a wide range of inductive and incandescent loads.  

AC Power to operate loads connected to outputs must be supplied by the 

user.  This module requires an AC power source. 

Individual numbered LEDs show the ON/OFF status of each output point.  

The red LED (F) turns ON if either of the fuses blows.  A load must be 

connected to the blown fuse for the indicator to light.  The red bands on the 

label show that MDL340 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL340 

Rated Voltage 120 volts AC 

Output Voltage Range 85 to 132 volts AC, 50/60 Hz 

Outputs per Module 16 (two groups of eight outputs each) 

Isolation:   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 
minute 

Output Current 0.5 amp maximum per point 
3 amps maximum per group 

Output Characteristics  

 Inrush Current 20 amps maximum for one cycle 

 Minimum Load Current 50 mA 

 Output Voltage Drop 1.5 volts maximum 

 Output Leakage Current 2 mA maximum at 120 volts AC 

 On Response Time 1 ms maximum 

 Off Response Time 1/2 cycle maximum 

Power Consumption  315 mA (all outputs ON) from 5 volt bus  
on backplane 
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IC694MDL340 

 

Fuses (quantity 2) 3 Amps, GE Fanuc part number 
44A724627-111(1). See chapter 2 for 
more information. 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL340 

Terminal Connection 

1 Output 1 

2 Output 2 

3 Output 3 

4 Output 4 

5 Output 5 

6 Output 6 

7 Output 7 

8 Output 8 

9 Outputs 1 – 8 common (return) 

10 No connection 

11 Output 9 

12 Output 10 

13 Output 11 

14 Output 12 

15 Output 13 

16 Output 14 

17 Output 15 

18 Output 16 

19 Outputs 9 - 16 common (return) 

20 No connection 

 

3.0A

22 
Solid State 

Relay 

Module Circuits Terminals        Field Wiring 

.022

Other Circuits 

Q2

Q6

Q4

Q1

Q5

Q3

H          N

Q8

Q7

Q10

Q14

Q12

Q9

Q13

Q11

H          N

Q16

Q15

NC

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 NC

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1874 of 3354



 

 

7-10           PACSystems™ RX3i  System Manual  –  October 2005                                                       GFK-2314C 

7    

Output Module, 120VAC 16 Point Isolated, IC694MDL350 

1 2 3 4 5 6 7 8  
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The 120/240VAC 16-Point Isolated Output module, IC694MDL350, 

provides 16 individually-isolated output points.  A high level of noise 

immunity minimizes the need for external snubbers to protect the 

outputs against transient electrical noise on the power line.  The outputs 

can control a wide range of inductive and incandescent loads.  Power to 

operate the output loads must be provided with an external AC power 

supply.  

A DIP switch on back of the module is used to select the outputs’ default 

mode: Force Off or Hold Last State. The module must be removed from 

the backplane to set this switch.  

This module can be used with a Box-style (IC694TBB032), Extended 

Box-style (IC694TBB132),  Spring-style (IC694TBS032), or Extended 

Spring-style (IC694TBS132) Terminal Block. Extended terminal blocks 

provide the extra shroud depth typically needed for field wiring to AC 

devices. See chapter 15 for more information on Terminal Blocks. 

Terminal Blocks are ordered separately.  

Individually-numbered LEDs show the ON/OFF status of each output 

point.  The TB LED indicates presence of the removable Terminal Block. 

The TB LED is green when the Terminal Block is present or red when 

the Terminal Block is not present. The red bands on the door card 

indicate the MDL350 is a high-voltage module. 

The IC694MDL350 module can be installed in any I/O slot in an RX3i 

system.  It must be used with an RX3i CPU release 3.50 or greater. It 

cannot be used with a Series 90-30 PLC CPU. 
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Specifications: IC694MDL350 

Rated Voltage 120/240 volts AC 

Output Voltage Range 74 – 265VAC (47 to 63 Hz), 120/240VAC nominal 

Outputs per Module 16 isolated 

Isolation:   

Field to Logic Side 250 VAC continuous;  1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 

Power Consumption  315 mA (with all outputs ON) from 5 volt bus  on backplane 

Diagnostics Field side terminal block status reported to RX3i CPU  

Output Current  
(Linear derating) 

Per Point  2A max. @ 30°C, 1A max. @ 60°C  

Per Module  5A max. @ 30°C, 4A max. @ 60°C 

Output Characteristics  

Inrush Current 20 Amps maximum for one cycle 

Minimum Load Current 10 mA per point 

Output Voltage Drop 1.5 volts maximum 

Output Leakage Current 2 mA maximum 

On, Off Response Times 1/2 cycle maximum 

Fuses No internal fusing. Use of appropriate external fuses is 
recommended for short circuit protection. 

 Refer to Appendix A for product standards and general specifications. 

Setting the Output Defaults 

The DIP switch on back of the module selects the default operation for the module’s outputs. 

The module must be removed from the backplane to set this switch. Note that there are two DIP 

switches on the module. Only the upper switch is used for this module.  

Outputs Default DIP Switch 
Closed (left) = Hold Last State 

Open (right) = Force Off  
 
 

                            Not Used  

With the Outputs Default Mode switch in the 

right (open) position, the outputs will turn off 

whenever communication with the CPU is 

lost.  When the switch is in the left position, 

the outputs will hold their last programmed 

value whenever communication with the CPU 

is lost. 

Backplane power and power to the outputs must be present to Hold Last State. Otherwise, the 

module will default outputs regardless of the DIP switch setting. 

The Outputs Default Mode selection made with the DIP switch must match the selection made 

for this feature in the module’s software configuration. If the two do not match, a warning 

message is displayed in the fault table. 
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Field Wiring: MDL350  

Connections Terminals Terminals Connections 

Output 1 1 19 Output 9 

Output 1 Supply 2 20 Output 9 Supply 

Output 2 3 21 Output 10 

Output 2 Supply 4 22 Output 10 Supply 

Output 3 5 23 Output 11 

Output 3 Supply 6 24 Output 11 Supply 

Output 4 7 25 Output 12 

Output 4 Supply 8 26 Output 12 Supply 

Output 5 9 27 Output 13 

Output 5 Supply 10 28 Output 13 Supply 

Output 6 11 29 Output 14 

Output 6 Supply 12 30 Output 14 Supply 

Output 7 13 31 Output 15 

Output 7 Supply 14 32 Output 15 Supply 

Output 8 15 33 Output 16 

Output 8 Supply 16 34 Output 16 Supply 

No connection 17 35 No connection 

No connection 18 36 No connection 

 Field Wiring                   Terminals       Field Wiring 
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Output Module, 120/240 Volt AC Isolated, 2 Amp, 5 Pt: IC694MDL390 
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IC694MDL390 

 

The 120/240 volt, 2 Amp Isolated AC Output module, 

IC694MDL390, provides five isolated output points, each with a 

separate common.   Each output circuit is isolated from the others 

relative to the AC power source. The commons are not tied together 

inside the module.  The output circuits can be used on different 

phases of the AC supply or powered from the same supply.   AC 

Power to operate the loads connected to the outputs must be 

supplied by the user.  This module requires an AC power source, it 

cannot be used with a DC power source. 

Outputs are individually fused with a 3 Amp fuse. An RC snubber 

protects each output against transient electrical noise on the power 

line.  This module provides a high degree of inrush current (greater 

than 10 times the rated current) so the outputs can control a wide 

range of inductive and incandescent loads.   

Individual numbered LEDs show the ON/OFF status of each output 

point.  The red LED (F) turns ON if an output fuse blows.  The red 

bands on the label show that MDL390 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. It 

should be configured as an 8-point output module with programs 

referencing the five least significant bits. 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1878 of 3354



 

 

7-14           PACSystems™ RX3i  System Manual  –  October 2005                                                       GFK-2314C 

7    

Specifications: MDL390  
 

Rated Voltage 120/240 volts AC 

Output Voltage Range 85 to 264 volts AC, 50/60 Hz 

Outputs per Module 5 (each output isolated from the others) 

Isolation:   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC for 1 minute 

Output Current  2 Amps maximum per point 
5 Amps maximum per module at 45°C (113°F) 
2 Amps maximum per module at 60°C (140°F) 
Maximum load current depends on ambient 
temperature as shown below 

Output Characteristics  

 Inrush Current 25 Amps maximum for one cycle 

 Minimum Load Current 100mA 

 Maximum Load Current  

 Output Voltage Drop 1.5 volts maximum 

 Output Leakage Current 3mA maximum at 120 volts AC 

 6mA maximum at 240 volts AC 

 On Response Time 1ms maximum 

 Off Response Time 1/2 cycle maximum 

Power Consumption  110mA (all outputs on) from 5 volt bus on backplane 

Fuses (quantity 5) 3 Amps, GE Fanuc part number 44A724627-111(1). 
See chapter 2 for more information. 

Refer to Appendix A for product standards and general specifications. 

Load Current versus Temperature 
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Field Wiring: MDL390 

Terminal Connection 

1 No connection 

2 Output 1 return 

3 No connection 

4 Output 1 

5 No connection 

6 Output 2return 

7 No connection 

8 Output 2 

9 No connection 

10 Output 3 return 

11 No connection 

12 Output 3 

13 No connection 

14 Output 4 return 

15 No connection 

16 Output 4 

17 No connection 

18 Output 5 return 

19 No connection 

20 Output 5 

 

3.0A 

100 47 
Optical 
Coupler 

Module Circuits Terminals        Field Wiring 
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Output Module, 12/24 Volt DC Positive Logic 0.5A 8 Pt, IC694MDL732 

The 12/24 volt DC Positive Logic 0.5 Amp Output module, 

IC694MDL732, provides one group of eight outputs with a common 

power output terminal.  This module has positive logic 

characteristics; it sources current to the loads from the user common 

or positive power bus.  The output device is connected between the 

negative power bus and the module output.  The output 

characteristics are compatible with a wide range of load devices, 

such as: motor starters, solenoids, and indicators.  Power to operate 

the field devices must be supplied by the user. 

Individual numbered LEDs show the ON/OFF status of each output 

point.  There are no fuses on this module. The blue bands on the 

label show that MDL732 is a low-voltage module. 

This module can be installed in any I/O slot in an RX3i system.    

Specifications: MDL732 

Rated Voltage 12/24 volts DC 

Output Voltage Range 12 to 24 volts DC (+20%, -15%) 

Outputs per Module  8 (one group of eight outputs) 

Isolation: Field to Backplane 
(optical) and to Frame 
Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Output Current 0.5 Amps maximum per point 

 2 Amps maximum per common 

Output Characteristics  

 Inrush Current 4.78 Amps for 10 ms 

 Output Voltage Drop 1 volt maximum 

 Off–state Leakage 1mA maximum 

 On Response Time 2ms maximum 

 Off Response Time 2ms maximum 
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Q8 

 

IC694MDL732 

 

Power Consumption 50mA (all outputs on) from 5 volt 
bus on backplane 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL732 

Terminal Connection 

1 DC+ 

2 Output 1 

3 Output 2 

4 Output 3 

5 Output 4 

6 Output 5 

7 Output 6 

8 Output 7 

9 Output 8 

10 Outputs 1 - 8 common (return) 

11 No connection 

12 No connection 

13 No connection 

14 No connection 

15 No connection 

16 No connection 

17 No connection 

18 No connection 

19 No connection 

20 No connection 

 

1µf 
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Circuits 

Module Circuits Terminals        Field Wiring 
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Output Module 125VDC Pos/Neg, 1 Amp, Isolated 6 Pt: IC694MDL734 

The 125 volt DC Positive/Negative Logic 1 Amp Output 

module, IC694MDL734, provides six isolated output points.  Each 

output point has a separate common terminal.  This output 

module can be wired to have either positive logic characteristics 

so that it sources current to the loads from the user common or 

positive power bus; or negative logic characteristics so that it 

sinks current from the loads to the user common or negative 

power bus.   The output characteristics are compatible with a wide 

range of load devices, such as: motor starters, solenoids, and 

indicators.  Power to operate the field devices must be supplied 

by the user. External fusing is recommended.  Two Amp loads 

can be driven by wiring and driving two outputs in parallel. 

Individual numbered LEDs show the ON/OFF status of each 

output point.  There are no fuses on this module. The red bands 

on the label show that MDL734 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL734 

Rated Voltage 125 volts DC 

Output Voltage Range +10.8 to +150 volts DC 

Outputs per Module 6 (isolated) 

Isolation:   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 
VAC for 1 minute 

Output Current 1 Amp maximum per point 

Output Characteristics  

 Inrush Current 15.89 Amps for 10 ms 

 Output Voltage Drop 1 volt maximum 

 Off–state Leakage 1mA maximum 

 On Response Time 7ms maximum  

 Off Response Time 5ms maximum 
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Q6 

 

IC694MDL734 

 

Power Consumption  90 mA (all outputs on) from 5 
volt bus on backplane 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL734 

Terminal Positive Logic Connection Negative Logic Connection 

1 Output 1 Output 1 return (DC+) 

2 Output 1 return (DC+) Output 1 

3 Output 2 Output 2 return (DC+) 

4 Output 2 return (DC+) Output 2 

5 No connection No connection 

6 No connection No connection 

7 Output 3 Output 3 return (DC+) 

8 Output 3 return (DC+) Output 3 

9 Output 4 Output 4 return (DC+) 

10 Output 4 return (DC+) Output 4 

11 No connection No connection 

12 No connection No connection 

13 Output 5 Output 5 return (DC+) 

14 Output 5 return (DC+) Output 5 

15 Output 6 Output 6 return (DC+) 

16 Output 6 return (DC+) Output 6 

17 No connection No connection 

18 No connection No connection 

19 No connection No connection 

20 No connection No connection 
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Output Module, 12/24VDC Pos. Logic, 0.5 Amp, 16 Pt: IC694MDL740 

The 12/24 volt DC Positive Logic 0.5 Amp Output module, 

IC694MDL740, provides 16 output points in two groups of eight. Each 

group has a common power output terminal.  The module has positive 

logic characteristics; it sources current to the loads from the user 

common or positive power bus.  Output devices are connected 

between the negative power bus and the module terminals.  The 

module’s output characteristics are compatible with a wide range of 

load devices, such as: motor starters, solenoids, and indicators.  

Power to operate the field devices must be supplied by the user.  

Individual numbered LEDs show the ON/OFF status of each output 

point.  There are no fuses on this module. The blue bands on the label 

show that MDL740 is a low-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL740 

Rated Voltage 12/24 volts DC 

Output Voltage Range 12 to 24 volts DC (+20%, -15%) 

Outputs per Module 16 (two groups of eight outputs each) 

Isolation:  

Field to Backplane 
(optical) and to Frame 
Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 
 1500 VAC for 1 minute 

Output Current 0.5 Amps maximum per point 

 2 Amps maximum per common 

Power Consumption  110mA (all outputs on) from 5 volt 
bus on backplane 

Output Characteristics  

 Inrush Current 4.78 Amps for 10 ms 

 Output Voltage Drop 1 volt maximum 

 Off–state Leakage 1mA maximum 

 On Response Time 2ms maximum 
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 Off Response Time 2ms maximum 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL740 

Terminal Connection 

1 DC + 

2 Output 1 

3 Output 2 

4 Output 3 

5 Output 4 

6 Output 5 

7 Output 6 

8 Output 7 

9 Output 8 

10 Outputs 1 – 8 common (return) 

11 DC + 

12 Output 9 

13 Output 10 

14 Output 11 

15 Output 12 

16 Output 13 

17 Output 14 

18 Output 15 

19 Output 16 

20 Outputs 9 - 16 common (return) 

 

1µf 
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Circuits 

Module Circuits Terminals        Field Wiring 
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Output Module, 12/24VDC Neg. Logic 0.5 Amp, 16 Pt: IC694MDL741 

The 12/24 volt DC Negative Logic 0.5 Amp Output module, 

IC694MDL741, provides 16 output points in two groups.  Each 

group has a common power output terminal.  This output module 

has negative logic characteristics; it sinks current from the loads to 

the user common or negative power bus.  Output devices are 

connected between the positive power bus and the output terminals.  

The module’s output characteristics are compatible with a wide 

range of load devices, such as: motor starters, solenoids, and 

indicators.  Power to operate the field devices must be supplied by 

the user.  

Individual numbered LEDs show the ON/OFF status of each output 

point.  There are no fuses on this module.  

The blue bands on the label show that MDL741 is a low-voltage 

module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL741 

Rated Voltage 12/24 volts DC 

Output Voltage Range 12 to 24 volts DC (+20%, -15%) 

Outputs per Module 16 (two groups of eight outputs 
each) 

Isolation:   

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 
 1500 VAC for 1 minute 

Output Current  0.5 Amps maximum per point 
2 Amps maximum per common 

Power Consumption  110mA (all outputs on) from 5 
volt bus on backplane 

Output Characteristics  

 Output Voltage Drop 0.5 volts maximum 

 Off–state Leakage 1mA maximum 

 On Response Time 2ms maximum 
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 Off Response Time 2ms maximum 

Refer to Appendix A for product standards and general specifications. 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1887 of 3354



 

                                                                                  

GFK-2314C           Chapter 7  Discrete Output Modules                                                                                          7-23 

7    

Field Wiring: MDL741 

Terminal Connection 

1 Outputs 1 – 8 common (return) 

2 Output 1 

3 Output 2 

4 Output 3 

5 Output 4 

6 Output 5 

7 Output 6 

8 Output 7 

9 Output 8 

10 DC + 

11 Outputs 9 - 16 common (return) 

12 Output 9 

13 Output 10 

14 Output 11 

15 Output 12 

16 Output 13 

17 Output 14 

18 Output 15 

19 Output 16 

20 DC + 

 

1µf 

Other 

Circuits 

Module Circuits Terminals        Field Wiring 

-
 
 

+ 
 

             Q9 

Q10 

            Q11 

Q12 

             Q13 

Q14 

             Q15 

Q16 

-
 
 

+ 
 

            Q1 

Q2 

            Q3 

Q4 

            Q5 

Q6 

            Q7 

Q8 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

           

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1888 of 3354



 

 

7-24           PACSystems™ RX3i  System Manual  –  October 2005                                                       GFK-2314C 

7    

Output Module, 12/24VDC Positive Logic ESCP, 1A, 16 Pt: 

IC694MDL742 
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The 12/24  volt DC Positive Logic 1 Amp Electronic Short Circuit 

Protection (ESCP) Output module, IC694MDL742, provides 16 

output points in two groups of eight. Each group has a common 

power output terminal.  This output module has positive logic 

characteristics: it sources current to the loads from the user common 

or positive power bus.  Output devices are connected between the 

negative power bus and the output terminals.  The nodule’s output 

characteristics are compatible with a wide range of load devices, 

such as: motor starters, solenoids, and indicators.  Power to operate 

the field devices must be supplied by the user.  

Individual numbered LEDs show the ON/OFF status of each output 

point.  There are no fuses on this module. The module’s red LED (F) 

indicates electronic short circuit protection trips.  The blue bands on 

the label show that MDL742 is a low-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

 

Electronic Short Circuit Protection 
Module MDL742 has two Electronic Short Circuit Protection circuits. The first circuit protects 

points 1 to 8 and the second protect points 9 to 16. The module electronically monitors the 

common signal for each group.  If a short circuit occurs, the module turns off the output points in 

that group, and turns on the red LED (F).  The point LEDs do not turn off.  Electronic Short 

Circuit Protection does not prevent individual outputs from exceeding their ratings, but it protects 

the module in case of a short-circuited load.  Electronic Short Circuit Protection is reset by 

cycling the 12/24 VDC user power to the module.   
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Specifications: MDL742 
 

Rated Voltage 12/24 volts DC 

Output Voltage Range 12 to 24 volts DC (+20%, -15%) 

Outputs per Module 16 (two groups of eight outputs each) 

Isolation:  

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 

Output Current   1 Amp maximum per point 
4 Amps maximum per group at @ 50°C 
3 Amps maximum per group @ 60°C 

Maximum total load current depends on the ambient 
temperature as shown below 

Power Consumption  130mA (all outputs on) from 5 volt bus on backplane

Output Characteristics  

 Inrush Current 5.2 Amps for 10 ms 

 Output Voltage Drop 1.2 volts maximum 

 Off–state Leakage 1mA maximum 

 On Response Time 2ms maximum 

 Off Response Time 2ms maximum 

Refer to Appendix A for product standards and general specifications. 

Load Current vs. Temperature 
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4 

2 

10°C 20°C 30°C 40°C 50°C 60°C

Total Module Load 

Current (Amps) 

Ambient Temperature(°C)

3 Amps per Group

4 Amps per Group 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1890 of 3354



 

 

7-26           PACSystems™ RX3i  System Manual  –  October 2005                                                       GFK-2314C 

7    

Field Wiring: MDL742 

Terminal Connection 

1 DC + 

2 Output 1 

3 Output 2 

4 Output 3 

5 Output 4 

6 Output 5 

7 Output 6 

8 Output 7 

9 Output 8 

10 Outputs 1 – 8 common (return) 

11 DC + 

12 Output 9 

13 Output 10 

14 Output 11 

15 Output 12 

16 Output 13 

17 Output 14 

18 Output 15 

19 Output 16 

20 Outputs 9 - 16 common (return) 

 

+
 
 
- 
 

           Q9 
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          Q13 
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          Q15 
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Output Module, 5/24 VDC (TTL) Negative Logic, 32 Pt:  IC694MDL752 

 

IC694MDL752 

OUTPUT 

5/12/24 VDC 

NEG LOGIC 

17 18 19 20 21 22 23 24  

        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

 

The 5/24 volt DC (TTL) Negative Logic Output module, 

IC694MDL752, provides 32 discrete outputs arranged in four isolated 

groups of eight. Each group has its own common.  The outputs are 

negative logic or sinking-type outputs (the ON state for a point results in 

an active low output).  

The module has two modes of operation.  In TTL mode, the outputs can 

switch loads across +5 VDC (±5%) and are capable of sinking a 

maximum current of 25mA per point.  In 12/24V mode, the outputs can 

switch loads over the range of +12 to -24 VDC (+20%, -15%) and are 

capable of sinking a maximum current of 0.5A per point.  

There are two pins on the I/O connectors for each group common.  Each 

pin has a current-handling capacity of 3 Amps.  It is recommended that 

connections be made to both pins when connecting the common; 

however, it is required for high-current applications (between 3 and 4 

Amps). 

Each group can be used to drive different loads.  For example, the 

module can drive TTL loads, 12 VDC loads, and 24 VDC loads on 

different groups.  It is important to consider the effects of electrical noise 

when mixing TTL and inductive-type loads. 

Each point has an internal pull–up resistor.  The resistor passively pulls 

up the output to the user positive side power input (typically +5V for TTL 

mode) when the output point FET is OFF, providing a high logic level for 

TTL applications.  All 32 outputs are forced OFF when the CPU is 

stopped.  Power to provide current to the loads must be provided by the 

user.  The module also draws a minimum amount of power from the 

user supply to provide gate drive to the output devices 

Backplane isolation between the field side and logic side is provided by opto–couplers on the 

module.  No special fault or alarm diagnostics are reported.  Individual numbered LEDs show 

the ON/OFF status of each output. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL752 
 

Rated Voltage 5, and 12 through 24 volts DC, negative logic 
(active low) 

Output Voltage Range  4.75 to 5.25 volts DC (TTL mode) 
10.2 to 28.8 volts DC (12/24V mode) 

Outputs per Module 
  

32 (four groups of eight outputs each) 
 

Isolation:  

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 50 VAC continuous; 500 VAC for 1 minute 

Output Current  25mA per point (maximum in TTL mode) 
0.5 Amps per point (maximum in 12/24V mode); with 4 
Amps maximum per group and 3 Amps maximum per 
group common pin 

Power Consumption  260mA (maximum) from 5 volt bus on backplane;  
(13mA + 3 mA/point ON + 4.7 mA/LED) 

 12 mA (maximum) per group from user supply 
 @ 5VDC and all eight outputs in group ON 

 25 mA (maximum) per group from user supply 
 @ 12 VDC and all eight outputs in group ON 

 44 mA (maximum) per group from user supply 
 @ 24 VDC and all eight outputs in group ON 

Output Characteristics  

Inrush Current 4.6 Amps for 10ms 

 On–state (active low) 0.4 volts DC (maximum in TTL mode) 

 Voltage Drop 0.24 volts DC (maximum in 12/24V mode) 

 Off–state Leakage Current 0.1mA maximum 

 On Response Time 0.5ms maximum 

 Off Response Time 0.5ms maximum 
 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL752  

Connections to the output circuits are made from the load devices to two male 24–pin 

connectors (Fujitsu FCN–365P024–AU) on the front of the module.   

The module’s connectors can be connected directly to field devices using a cable having a 

mating female connector on one end and stripped and tinned wires on the other end.  You can 

purchase a pair of pre–wired cables, catalog numbers  IC694CBL327 and IC694CBL328 or 

build cables.  Refer appendix B of this manual for more information. 

Connections can also be made a pair of cables with connectors on each end.  These cables 

connect the module with DIN-rail mounted terminal blocks as described in appendix B.   
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LOAD 

LOAD 

LOAD 

LOAD 

LOAD 

LOAD

LOAD

LOAD

LOAD

VIN1

NC 

COM2 COM2 

NC 

VIN2 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

1 

2 

3 

4 

5 
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Typical Connections: MDL752 

 

User

TTL Input

5V

24V 

5V

RX3i 
TTL INPUT

xCOM

Contactor

Coil

(User Load)

PTx

xVIN

10K 

xCOM

PTx

xVIN

10K 

xCOM

PTx

xVIN

10K 

INx

COMx
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Output Module, 12/24VDC, 0.5A Positive Logic, 32 Pt: IC694MDL753 

 

IC694MDL753 

OUTPUT 

12/24 VDC 

POS LOGIC 

17 18 19 20 21 22 23 24  

        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

The 12/24 volt DC, 0.5A Positive Logic Output module, 

IC694MDL753, provides 32 discrete outputs in four isolated groups of 

eight. Each group has its own common.  The outputs are positive 

logic or sourcing type outputs; they switch the loads on the positive 

side of the power supply, and supply current to the load. The outputs 

can switch user loads over the range of +12 to +24 VDC (+20%, -

15%) and can source a maximum current of 0.5 Amps per point.  

There are two pins on the I/O connectors for each group common.  

Each pin has a current handling capacity of 3 Amps.  It is 

recommended that connections be made to both pins when 

connecting the common; however, it is required for high-current 

applications (between 3 and 4 Amps). 

Each group can be used to drive different loads.  For example, three 

groups might drive 24 VDC loads, while the fourth was reserved for 

driving 12 VDC loads.  Power to provide current to the loads must be 

provided by the user.  The module also draws a minimum amount of 

power from the user supply to provide gate drive to the output 

devices. Backplane isolation between the field side and logic side is 

provided by opto–couplers on the module. 

All 32 outputs are forced OFF when the CPU is stopped.  There are 

no special fault or alarm diagnostics reported.  Individual numbered 

LEDs show the ON/OFF status of each output. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL753 
 

Rated Voltage 
Output Voltage Range 

12 through 24 volts DC, positive logic 
10.2 to 28.8 volts DC 

Outputs per Module 
  

32 (four groups of eight outputs each)  

Isolation:  

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 50 VAC continuous; 500 VAC for 1 minute 

Output Current  0.5 Amps per point with 4 Amps maximum per group 
 and 3 Amps maximum per group common pin 

Power Consumption  260 mA (maximum) from 5 volt bus on backplane; 
(13mA + 3mA/point ON + 4.7mA/LED) 

 16.5mA (maximum) per group from user supply 
 @ 24VDC and all eight outputs in group ON 

 9.6mA (maximum) per group from user supply 
 @ 12VDC and all eight outputs in group ON 

Output Characteristics  

Inrush Current 5.4 Amps for 10 ms 

 On–state Voltage Drop 0.3 volt DC 

 Off–state Leakage Current 0.1mA maximum 

 On Response Time 0.5ms maximum 

 Off Response Time 0.5ms maximum 
 

Refer to Appendix A for product standards and general specifications. 
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Field Wiring: MDL753  

Connections to the output circuits are made from the load devices to two male 24–pin 

connectors (Fujitsu FCN–365P024–AU) on the front of the module.  The module’s connectors 

can be wired directly to field devices using a cable having a mating female connector on one 

end and stripped and tinned wires on the other end.  You can purchase a pair of pre–wired 

cables, catalog numbers IC694CBL327 and IC694CBL328 or build cables.  Refer to appendix B 

of this manual for more information. 

Connections can also be made a pair of cables with connectors on each end.  These cables 

connect the module with DIN-rail mounted terminal blocks as described in appendix B. 

LOAD 

LOAD 

LOAD 

LOAD 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

Q25

Q27

Q29

Q31

Q24

Q22

Q20

Q18

--       + 
 

Q26 

Q28 

Q30 

Q32 

 

 

 

 

Q23 

Q21 

Q19 

Q17 

COM4 

+       --

LOAD

LOAD

LOAD

LOAD

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

 

LOAD

LOAD

LOAD

LOAD

LOAD 

LOAD 

LOAD 

LOAD 

VIN4 

NC 

VIN3 

COM3

NC 

VIN3

LOAD

LOAD

LOAD

LOAD

Q1

Q3

Q5

Q7

Q16

Q14

Q12

Q10

--       +

Q2 

Q4 

Q6 

Q8 

 

 

 

 

Q15 

Q13 

Q11 

Q9 

COM1

+        -- 
 

LOAD 

LOAD 

LOAD 

LOAD 

LOAD 

LOAD 

LOAD 

LOAD 

LOAD

LOAD

LOAD

LOAD

VIN1

NC 

VIN2

COM2 

NC 

VIN2 

VIN4 VIN1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

 

If the total current is greater than 3 Amps for a group, use both VIN pins for the group by adding 

a second wire (shown by dashed lines above). 
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Output Module, 12/24VDC,ESCP 0.75A Pos. Logic, 32 Pt: 

IC694MDL754 

 

1 2 3 4 5 6 7 8 

9 10 11 12 13 14 15 16 

17 18 19 20 21 22 23 24 

25 26 27 28 29 30 31 32 

 

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

Q8 

Q9 

Q10 

Q11 

Q12 

Q13 

Q14 

Q15 

Q16 

Q17 

Q18 

Q19 

Q20 

Q21 

Q22 

Q23 

Q24 

Q25 

Q26 

Q27 

Q28 

Q29 

Q30 

Q31 

Q32 

IC694MDL754 

 

The 12/24 volt DC, ESCP 0.75A Positive Logic Output module, 

IC694MDL754, provides 32 discrete outputs in two isolated groups of 

16. Each group has its own common.  The outputs are positive logic or 

sourcing type outputs; they switch the loads on the positive side of the 

power supply, and supply current to the load. The outputs can switch 

user loads over the range of +12 to +24 VDC (+20%, -15%) and can 

source a maximum current of 0.75 Amps per point.   

Each point has electronic overcurrent/short circuit protection and 

generates an individual fault if either condition exists.  In addition to 

output driver faults being sent back to the RX3i controller, the module 

provides a loss of field side power fault, ESCP point failure within a 

group, field terminal block ON/OFF status and a DIP switch 

configuration mismatch fault.      

Each group can be used to drive different loads.  For example, one 

groups might drive 24 VDC loads, and the other could drive 12 VDC 

loads.  Power for the loads must be provided by the user.   

A DIP switch on back of the module is used to select the outputs 

default mode: Force Off or Hold Last State. The module must be 

removed from the backplane to set this switch. 

This module can be used with either a Box-style (IC694TBB032) or 

Spring-style (IC694TBS032) front Terminal Block. The Terminal Block 

is ordered separately.  

The blue bands on the label show that MDL754 is a low-voltage 

module. 

This module can be installed in any I/O slot in an RX3i system.  It must 

be used with an RX3i CPU (release 2.90 or greater). It cannot be used 

with a Series 90-30 PLC CPU.  
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Specifications: MDL754 
 

Rated Voltage 
Output Voltage Range 

12/24 volts DC, nominal 
10.2 to 30 volts DC 

Outputs per Module 32 (two isolated groups of 16 outputs each)  

Isolation:  

Field to Backplane (optical) 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Group to Group 250 VAC continuous; 1500 VAC for 1 minute 

Module ID 0x059h 

Output Current  0.75 Amps per point  

Power Consumption  300 mA (maximum) from 5 volt bus on backplane;  

Thermal Derating No derating at 24VDC. At 30VDC, outputs are derated 
above 42 degrees C as shown below. 

External Power Supply +12 VDC to +30 VDC, 12/24 VDC nominal 

Output Characteristics  

Inrush Current 3 Amps supplied for 10ms without ESCP trip 

Output Voltage Drop 0.3 volt DC maximum 

Steady-state overcurrent 
trip 

5A typical per point 

Output Leakage Current 0.1mA maximum 

On Response Time 0.5ms maximum 

Off Response Time 0.5ms maximum 

Protection Short-circuit protection, overcurrent protection, 
overtemperature protection, all with auto recovery . 

Refer to Appendix A for product standards and general specifications. 

Output Points vs. Temperature 

 

32 

24 

16 

8 

10°C 20°C 30°C 40°C 50°C 60°C

Number of Outputs ON 

Ambient Temperature  (°C)

32 Outputs On 

12 Outputs On 

24 VDC

30 VDC

42°C
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LEDs 

 
1 2 3 4 5 6 7 8 

9 10 11 12 13 14 15 16 

17 18 19 20 21 22 23 24 

25 26 27 28 29 30 31 32 

 

Outputs 1 – 16 Power Present 

Outputs 17 – 32 Power Present

Terminal Block Present 

32 green/yellow LEDs on the module indicate 

the ON/OFF status of points 1 through 32.  

These LEDs are green when the 

corresponding outputs are on, and yellow if 

the outputs are faulted. They are off when the 

corresponding outputs are off.  

Two green/yellow LEDs indicate the presence of field power to each of the isolated output groups. 

They are green if field power is  within limits. They are yellow if a point fault exists within their 

group.  And they are off when field power is absent or outside operating limits.  

The module’s red/green Terminal Block LED is green when the module’s removable terminal block 

is locked in place.   It is red when the terminal block is not locked. The Terminal Block LED blinks 

if there is a non-recoverable module fault. The module also sends an Addition of Terminal Block or 

Loss of Terminal Block message to the RX3i CPU to report the Terminal Block status. 

 

Electronic Short-circuit Protection 

 Each output point provides  “self-recovering” protection against overcurrent, short circuit and 

overtemperature.  The fault is present until the condition that caused the fault is removed or the 

faulted point is turned off.  After the fault condition is removed the output driver automatically 

sets the output to the state it was in before the fault occurred.   

Each output point provides transient voltage protection to clamp high voltages at or below 

40VDC.  Reverse voltage protection is provided for field power inputs. 
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Output Defaults 

The DIP switch on back of the module selects the default operation for the module’s outputs. 

The module must be removed from the backplane to set this switch. Note that there are two DIP 

switches on the module. Only the upper switch is used for this module.  

Outputs Default DIP Switch 
Closed (left) = Hold Last State 

Open (right) = Force Off  
 
 

Not Used for IC694MDL754 

With the Outputs Default switch in the right 

(open) position, the outputs mode is set to 

Force Off. In this mode, the outputs will go 

to zero whenever communication with the 

CPU is lost.  When the switch is in the left 

position, the Outputs Default mode is set 

to Hold Last State. In this mode the 

outputs will retain their last programmed 

value whenever communication with the 

CPU is lost, and field power is present.   

The Outputs Default selection made with the DIP switch must match the selection made for this 

feature in the module’s software configuration. If the two do not match, a fault occurs.  

The table below summarizes the operation of Outputs Default mode with and without backplane 

power and field (external) power. 

Backplane 

Power 

Field 

Power 

Outputs 

Default 

Operation 

On On Force Off or 

Hold Last 

State 

Normal Operation.  If module fault detected, outputs are 

set to zero. 

On Off Force Off or 

Hold Last 

State 

Module detects loss of field power, communicates fault to 

CPU while setting outputs to Off state.  After field power is 

restored, the outputs are held in Off state until the module 

receives new output data from the CPU. Point LEDs 

indicate desired output without field power. 

Force Off Module detects loss of communications and turns off the 

outputs within 400ms.  LEDs are off.  

Off On 

Hold Last 

State 

Module detects loss of communications and holds outputs 

on their last states until the CPU sends new output data.  

LEDs are off 
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Field Wiring: MDL754  

 

Connections Terminals Terminals Connections 

Output 1 1 19 Output 17 

Output 2 2 20 Output 18 

Output 3 3 21 Output 19 

Output 4 4 22 Output 20 

Output 5 5 23 Output 21 

Output 6 6 24 Output 22 

Output 7 7 25 Output 23 

Output 8 8 26 Output 24 

Output 9 9 27 Output 25 

Output 10 10 28 Output 26 

Output 11 11 29 Output 27 

Output 12 12 30 Output 28 

Output 13 13 31 Output 29 

Output 14 14 32 Output 30 

Output 15 15 33 Output 31 

Output 16 16 34 Output 32 

DC+ for 1 - 16 17 35 DC+ for 17 - 32 

DC- for 1 - 16 18 36 DC- for 17 - 32 

 Field Wiring                   Terminals       Field Wiring 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10

11

12

13

14

15

16

17

18

Q17

Q18

Q19

Q20

Q21

Q22

Q23

Q24

Q25

Q26

Q27

Q28

Q29

Q30

Q31

Q32

Q1 

Q2 

Q3 

Q4 

Q5 

Q6 

Q7 

Q8 

Q9 

Q10

Q11

Q12

Q13

Q14

Q15

Q16

+

- 

+ 

- 
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Module Data: IC694MDL754 

Module MDL754 uses 48 input bits and 32 output bits to exchange point status and filter 

information with the RX3i CPU. 

Input Data: MDL754 

The module uses the first 16 input bits to report its status information to the RX3i CPU. It has 

the following content: 

 

 8       7        6        5       4        3        2       1          16      15      14      13     12      11     10      9      

Communications Word Size: 1001 = 48 inputs and 32 outputs

Fault Index

Catalog Number:

Firmware Update Mode: 1 = module waiting for firmware update

Terminal Block Present: 1 = TB not present, 0 = TB present

Field Power Group 1: 1 = below limit, 0 = at limit or above

ESCP Fault Group 1: ESCP fault, 0 = no ESCP fault

Field Power Group 2: 1 = below limit, 0 = at limit or above

ESCP Fault Group 2: 1 = ESCP fault, 0 = no ESCP fault

Hold Last State DIP Switch: 1 = Hold Last State Enabled, 0 = Default to 0

 

The CPU uses the information contained in these input bits to uniquely identify the module, and 

to monitor its status. 

The module reports the ESCP fault status of the outputs in input bits 17 - 48.  

 

Output ESCP Status Bits 

Output Group 1 Output Group 2 

17-32 33 - 48 

Output Data: MDL754 

The module receives 32 bits of output data from the RX3i CPU.  
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Output Module, Isolated Relay, N.O., 4 Amp, 8 Point: IC694MDL930 

***********v 

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

Q1 

 

 

 

Q2 

 

 

 

Q3 

 

 

 

Q4 

 

 

 

Q5 

 

 

 

Q6 

 

 

 

Q7 

 

 

 

Q8 

 

IC694MDL930 

 

The 4 Amp Isolated Relay Output module, IC694MDL930, 

provides eight normally–open relay circuits for controlling output 

loads.  The output switching capacity of each circuit is 4 Amps.  

Each output point is isolated from the other points, and each point 

has a separate common power output terminal.  The relay outputs 

can control a wide range of output devices, such as: motor starters, 

solenoids, and indicators.  The user must supply the AC or DC 

power to operate the field devices connected to this module.   

Individual numbered LEDs show the ON/OFF status of each output 

point.  There are no fuses on this module. The red bands on the 

label show that MDL930 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL930 
 

Rated Voltage 24 volts DC, 120/240 volts AC (nominal - see the following 
table for exceptions) 

Operating Voltage 5 to 30 volts DC 

 5 to 250 volts AC, 50/60 Hz 

Outputs per Module 8 isolated outputs 

Isolation:  

Field to Backplane 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC for 1 minute 

Maximum Load  4 Amps resistive maximum per output 

 2 Amps pilot duty per output 

 20 Amps maximum per module for UL installations 

Maximum Load depends on the ambient temperature as 
shown below 

Minimum Load 10mA 

Maximum Inrush 5 Amps 

On Response Time 15ms maximum* 

Off Response Time 15ms maximum* 

Power Consumption 6mA (all outputs on) from 5 volt bus on backplane 

 70mA (all outputs on) from relay 24V bus on backplane 

Refer to Appendix A for product standards and general specifications. 

* When this module is used with DC power supply IC695PSD040 or PSD140, special 

precautions should be taken because dropouts in the source voltage will be seen by 

this module and may cause relay dropouts. 

Load Current vs. Temperature 

 

10°C 20°C 30°C 50°C 60°C

Total Module Load 

Current (Amps) 

Ambient Temperature  (°C)

32 

40°C

8 Amps

55°C

24 

8 

16 
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Load Current Limitations 
 

Operating Maximum Current for Load Type Typical Contact Life 

Voltage  Resistive  Lamp or Solenoid * (Number of Operations) 

24 to 120 VAC  4 Amps 2 Amps 150,000 

24 to 120 VAC  1 Amp 0.5 Amp 500,000 

24 to 120 VAC  0.1 Amp 0.05 Amp 1,000,000 

240 VAC  4 Amps 2 Amps 50,000 

240 VAC  0.1 Amp 0.05 Amp 500,000 

240 VAC  1 Amp 0.5 Amp 200,000 

24 VDC  – 3 Amps 50,000 

24 VDC  4 Amps 2 Amps 100,000 

24 VDC  1 Amp 0.5 Amp 500,000 

 24 VDC  0.1 Amp 0.05 Amp 1,000,000 

125 VDC 0.2 Amp 0.1 Amp 300,000 
 

*  Assumes a 7ms time constant 

Relay contact life, when switching inductive loads, will approach resistive load contact life if 

suppression circuits are used.  Examples of typical suppression circuits for AC and DC loads 

are shown below.  The 1A, 200V diode shown in the DC load typical suppression example is an 

industry standard 1N4935.  The resistor and capacitor shown for AC load suppression are 

standard components, available from most electronics distributors. 

Load Suppression Examples for Output Module IC694MDL930 

 DC Loads 

DC Supply 

1A, 200V 

Load Coil 

3 

MDL930 

2 

 

 

~ 

AC Source 

.022 

AC Loads 

100 Ohms 

600V 1/2W 

Load Coil 

2

3

MDL930
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Field Wiring: MDL930 

Terminal Connection 

1 No connection 

2 Output 1-1 

3 Output 1-2 

4 Output 2-1 

5 Output 2-2 

6 Output 3-1 

7 Output 3-2 

8 Output 4-1 

9 Output 4-2 

10 No connection 

11 No connection 

12 Output 5-1 

13 Output 5-2 

14 Output 6-1 

15 Output 6-2 

16 Output 7-1 

17 Output 7-2 

18 Output 8-1 

19 Output 8-2 

20 No connection 

 

Relay N. O.

Module Circuits Terminals        Field Wiring 

Q1

 

 

Q2 

 

 

Q3 

 

 

Q4 

 

 

 

 

 

Q5 

 

 

Q6 

 

 

Q7 

 

 

Q8 

NC

NC

NC

NC

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

LED 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1908 of 3354



 

 

7-44           PACSystems™ RX3i  System Manual  –  October 2005                                                       GFK-2314C 

7    

Output Module, Isolated Relay, N.C. and Form C, 8A , 8 Pt: 

IC694MDL931 

 

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

Q1 

 

 

 

Q2 

 

 

 

Q3 

 

 

 

Q4 

 

 

 

Q5 

 

 

 

Q6 

 

 

 

Q7 

 

 

 

Q8 

 

IC694MDL931 

 

The 8 Amp Isolated Relay Output  module, IC694MDL931, 

provides 4 normally-closed and 4 Form C relay circuits for 

controlling output loads provided by the user.  The output switching 

capacity of each circuit is 8 Amps.  Each output relay is isolated 

from the other relays, and each relay has a separate common 

power output terminal.  The relay outputs can control a wide range 

of load devices, such as: motor starters, solenoids, and indicators.  

The user must supply the AC or DC power to operate the field 

devices.   

Individual numbered LEDs show the ON/OFF status of each output 

point.  There are no fuses on this module. The red bands on the 

label show that MDL931 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 
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Specifications: MDL931 
 

Rated Voltage 24 volts DC, 120/240 volts AC, 50/60 Hz (nominal - see 
the following table for exceptions) 

Output Voltage Range 5 to 30 volts DC  

 5 to 250 volts AC, 50/60 Hz 

Outputs per Module 8 isolated outputs 

Isolation:  

Field to Backplane 
and to Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC for 1 minute 

Maximum Load  8 Amps resistive maximum per output 

 20 Amps maximum per module for UL installations 

Maximum load depends on ambient temperature as 
shown. 

Minimum Load 10mA 

Inrush Current 8 Amps maximum for one cycle 

On Response Time 15ms maximum* 

Off Response Time 15ms maximum* 

Output Leakage 
Current 

1mA maximum at 250 volts AC, (25°C (77°F)) 

Power Consumption 6mA (all outputs on) from 5 volt bus on backplane 

110mA (all outputs on) from relay 24V bus on backplane

Refer to Appendix A for product standards and general specifications. 

* When this module is used with DC power supply IC695PSD040 or PSD140, special 

precautions should be taken because dropouts in the source voltage will be seen by 

this module and may cause relay dropouts. 

Load Current vs. Temperature 

 

10°C 20°C 30°C 50°C 60°C

Ambient Temperature  (°C)

40°C

4A per Point

32 

24 

16 

8 

35°C

6A per Point

8A per Point

45°C

Total Module Load 

Current (Amps)
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Field Wiring: MDL931 

Terminal Connection 

1 Output 1 

2 Output 1 return  

3 Output 2 

4 Output 2 return  

5 Output 3 

6 Output 3 return  

7 Output 4 

8 Output 4 return  

9 Output 5 (if normally-closed relay) 

10 Output 5 return 

11 Output 5 (if normally-open relay) 

12 Output 6 (if normally-closed relay) 

13 Output 6 return 

14 Output 6 (if normally-open relay) 

15 Output 7 (if normally-closed relay) 

16 Output 7 return 

17 Output 7 (if normally-open relay) 

18 Output 8 (if normally-closed relay) 

19 Output 8 return 

20 Output 8 (if normally-open relay) 

 

Relay N. O.

Module Circuits Terminals        Field Wiring 

LED 

Q8  NO

Q8  NC

Q3  NC

Q2  NC

Q1 NC

Q4  NC

Q5  NO

Q5  NC

Q6  NO

Q6  NC

Q7  NO

Q7  NC

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

Relay N. O. 

LED 

Relay N. C.
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Load Current Limitations for MDL931 
 

 
Operating 

 
Maximum Current for Load Type 

 
Typical Contact Life 

Voltage Resistive Lamp or Solenoid  * (Number of operations) 

 8 Amps 3 Amps 200,000 

5 to 120 VAC 6 Amps 2.5 Amps 300,000 

 4 Amps 1.5 Amps 400,000 

 1 Amp 0.5 Amp 1,100,000 

 8 Amps 3 Amps 100,000 

240 VAC 6 Amps 2.5 Amps 150,000 

 4 Amps 1.5 Amps 200,000 

 1 Amp 0.5 Amp 800,000 

 8 Amps 3 Amps 100,000 

24 VDC 6 Amps 2.5 Amps 150,000 

 4 Amps 1.5 Amps 200,000 

 1 Amp 0.5 Amp 800,000 

48 VDC 1.5 Amps    – 100,000 

100 VDC 0.5 Amp    – 100,000 

125 VDC 0.38 Amp 0.12 Amp 100,000 

150 VDC 0.30 Amp 0.10 Amp 100,000 

* For inductive loads 

Relay contact life, when switching inductive loads, will approach resistive load contact life if 

suppression circuits are used.  The examples below show typical suppression circuits for AC 

and DC loads.  The 1A, 200V diode shown in the DC load typical suppression circuit is an 

industry standard 1N4935.  The resistor and capacitor shown for AC load suppression are 

standard components. 

Load Suppression Examples for Output Module IC694MDL931 

 DC Loads 

DC Supply 

1A, 200V 

Load Coil 

3 

MDL931 

2 

 

 

~ 

AC Source 

.022 

AC Loads 

100 Ohms 

600V 1/2W 

Load Coil 

2

3

MDL931
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Output Module, Relay Output, N.O., 2 Amp, 16 Point: IC694MDL940 

The 2 Amp Relay Output module, IC694MDL940, provides 16 normally–

open relay circuits for controlling output loads.  The output switching 

capacity of each output is 2 Amps.  The output points are in four groups 

of four points each.  Each group has a common power output terminal.  

The relay outputs can control a wide range of load devices, such as: 

motor starters, solenoids, and indicators.  Power for the internal relay 

circuits is provided by the +24 volt DC bus on the backplane.  The user 

must supply the AC or DC power to operate field devices.   

Individual numbered LEDs show the ON/OFF status of each output point.  

There are no fuses on this module. The red bands on the label show that 

MDL940 is a high-voltage module. 

This module can be installed in any I/O slot in an RX3i system. 

Specifications: MDL940 

Rated Voltage 24 volts DC, 120/240 volts AC (nominal - see 
the following table for exceptions) 

Operating Voltage 5 to 30 volts DC  

5 to 250 volts AC, 50/60 Hz 

Outputs per Module 16 (four groups of four outputs each) 

Isolation:  

Field to 
Backplane and to 
Frame Ground 

250 VAC continuous;  
1500 VAC for 1 minute 

Point to Point 250 VAC continuous; 1500 VAC for 1 minute 

Maximum Load 2 Amps pilot duty maximum per output 

4 Amps maximum per common 

Minimum Load 10mA 

Maximum Inrush 5 Amps 

On Response Time 15ms maximum* 

Off Response Time 15ms maximum* 

 

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

Q1 

 

Q2 

 

Q3 

 

Q4 

 

Q5 

 

Q6 

 

Q7 

 

Q8 

 

Q9 

 

Q10 

 

Q11 

 

Q12 

 

Q13 

 

Q14 

 

Q15 

 

Q16 

IC694MDL940 

 

Power Consumption, 
all outputs on 

7mA  from 5 volt bus on backplane 

135mA from relay 24V bus on backplane 

 Refer to Appendix A  for product standards and general specifications. 

* When this module is used with DC power supply IC695PSD040 or PSD140, special 

precautions should be taken because dropouts in the source voltage will be seen by 

this module and may cause relay dropouts. 
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Load Current Limitations: MDL940 
 

 
Operating 

Maximum Current 
 for Load Type 

 
Typical Contact Life 

Voltage  Resistive Lamp or Solenoid *  (Number of Operations) 

24 to 120 VAC 2 Amps 1 Amp 300,000 

24 to 120 VAC 1 Amp 0.5 Amp 500,000 

24 to 120 VAC 0.1 Amp 0.05 Amp 1,000,000 

240 VAC 2 Amps 1 Amp 150,000 

240 VAC 1 Amp 0.5 Amp 200,000 

240 VAC 0.1 Amp 0.05 Amp 500,000 

 24 VDC – 2 Amps 100,000 

 24 VDC 2 Amps 1 Amp 300,000 

24 VDC 1 Amp 0.5 Amp 500,000 

 24 VDC 0.1 Amp 0.05 Amp 1,000,000 

 125 VDC 0.2 Amp 0.1 Amp 300,000 
 

∗ Assumes a 7 ms time constant 

Relay contact life, when switching inductive loads, will approach resistive load contact life if 

suppression circuits are used.  The following figures are examples of typical suppression circuits 

for AC and DC loads.  The 1A, 200V diode shown in the DC load suppression circuit is an 

industry standard 1N4935.  The resistor and capacitor shown for AC load suppression are 

standard components. 

Load Suppression Examples for Output Module IC694MDL940 

 DC Loads 

DC Supply 

1A, 200V 

Load Coil 

Comm 

MDL940 

Relay 
Output 

 

 

~ 

AC Source 

.022 

AC Loads 

100 Ohms 

600V 1/2W 

Load Coil 

MDL940

Comm

Relay 
Output
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Field Wiring: MDL940 

Terminal Connection 

1 Outputs 1 – 4 common (return) 

2 Output 1 

3 Output 2 

4 Output 3 

5 Output 4 

6 Outputs 5 -8 common (return) 

7 Output 5 

8 Output 6 

9 Output 7 

10 Output 8 

11 Outputs 9 - 12 common (return) 

12 Output 9 

13 Output 10 

14 Output 11 

15 Output 12 

16 Outputs 13 – 16 common (return) 

17 Output 13 

18 Output 14 

19 Output 15 

20 Output 16 

 

Relay N. O.

Module Circuits Terminals        Field Wiring 

LED 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

Q1

 

 

Q3 

 

 

 

 

 

Q6 

 

 

Q8 

 

 

Q9 

 

 

Q11 

 

 

 

 

 

Q14 

 

 
Q16 

Q2

 

 

Q4 

 

 

Q5 

 

 

Q7 

 

 

 

 

 

Q10 

 

 

Q12 

 

 

Q13 

 

 
Q15 

Other 
Circuits 
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Discrete Mixed Modules 

This chapter describes the following discrete mixed input/output module for RX3i PACSystems:   

 

  

Discrete Mixed Module Catalog Number 

High Speed Counter IC694APU300 

 

 

8 
Chapter 
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High-speed Counter Module: IC694APU300 

 

 

IC694APU300 

I1 

 

I2 

 

I3 

 

I4 

 

I5 

 

I6 

 

I7 

 

I8 

 

I9 

 

I10 

 

I11 

 

I12 

 

Q1 

 

Q2 

 

Q3 

 

Q4 

MODULE 0K

CONFIG

 

The High-speed Counter module, IC694APU300, provides direct 

processing of rapid pulse signals up to 80 kHz. The module senses 

inputs, processes the input count information, and controls the 

outputs without needing to communicate with a CPU.  

The High Speed Counter uses 16 bits of discrete input memory (%I), 

15 words of analog input memory (%AI), and 16 bits of discrete output 

memory (%Q) in the CPU. The High-speed Counter can be 

configured to have: 

 4 identical, independent simple counters 

 2 identical, independent more complex counters 

 1 complex counter 

Two green LEDs indicate the operating status of the module and the 

status of configuration parameters. Additional module features 

include: 

 12 positive logic (source) inputs with input voltage range 

selection of either 5 VDC or 10 to 30 VDC 

 4 positive logic (source) outputs 

 Counts per timebase register for each counter 

 Internal module diagnostics 

 A removable terminal board for field wiring 

Inputs can be used as count signals, direction, disable, edge-sensitive 

strobe, and preload inputs depending on the counter type selected by 

the user. Outputs can be used to drive indicating lights, solenoids, 

relays, and other devices. 

Power for the module is drawn from the backplane’s 5VDC bus. Power sources for input and 

output devices must be supplied by the user or by the +24 VDC Isolated output of the power 

supply. The module also provides a selectable threshold voltage to allow the inputs to respond 

to either 5VDC signal levels or 10 to 30VDC signal levels.  

The blue bands on the label show that APU300 is a low-voltage module. This module can be 

installed in any I/O slot in an RX3i system. 
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Specifications: APU300 

 

Inputs 

Voltage Range 5VDC (TSEL jumpered to INCOM) 

10 to 30 VDC (TSEL open) 

Positive Logic Inputs 12 

Input Thresholds (I1 to I12) 5VDC Range  10 to 30VDC Range 

 Von 3.25V Range  8.0V minimum 

 Ion 3.2mA minimum  3.2mA minimum 

 Voff 1.5V maximum  2.4V maximum 

 Ioff 0.8mA maximum 0.8mA maximum 

 Survivable Peak Voltage ± 500V for 1mSec 

Transient Common Mode Noise Rejection 1000 volts per mSec minimum 

Input Impedance See below 

Outputs 

Voltage Range 10 to 30VDC @ 500mA maximum 

Voltage Range 4.75 to 6VDC @ 20mA maximum 

Off State Leakage Current 10mA maximum per point 

Output Voltage Drop at 500 mA 0.5V maximum 

CMOS Load Drive Capability Yes 

Positive Logic Outputs 4 

Output protection Outputs are short circuit protected by a 3A pico 
fuse common to all 4 outputs 

Module 

Power Consumption  250mA from 5V bus on the backplane 

Isolation:  

Field to Backplane (optical) and to 
frame ground 

250 VAC continuous,  
1500 VAC for one minute 

Group to Group  250 VAC continuous, 1500 VAC for one minute 
 

Refer to Appendix A for product standards and general specifications. 

Input Impedance 
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Field Wiring: APU300 

Wiring information for APU300 is shown below.  

Shielded cable must be used for connecting to the High Speed Counter module. The shield for 

the cable must have a high frequency ground within 6 inches (15.24 cm) of the module to meet 

the IEC 1000-4-4 levels specified in Appendix A. The cable’s length is limited to 30 meters. 

 Terminals        Field Wiring 

I1 

I2 

I3 

I4 

I5 

I6 

I7 

I8 

I9 

I10 

I11 

I12 

5V OPTION 

+
 
 
- 
 

          Q1 

Q2 

          Q3 

Q4 

 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

+
 
 
- 
 

 

All 12 High Speed Counter inputs are single-ended positive logic (source) type inputs. 

Transducers with CMOS buffer outputs (74HC04 equivalent) can directly drive the High-speed 

Counter inputs using the 5V input range. Transducers using TTL totem pole or open-collector 

outputs must include a 470 ohm pull-up resistor (to 5V) to guarantee compatibility with the High-

speed Counter inputs. Transducers using high voltage open collector (sink) type outputs must 

have a 1K pull-up resistor to + 12V for compatibility with the High-speed Counter 10 to 30 volt 

input range. 

The 5VDC threshold is selected by connecting a jumper between two terminals on the 

detachable terminal board connector. Leaving the threshold selection terminals unconnected 

places the inputs in the default 10 to 30 VDC voltage range.  

Caution 

Do not connect 10 to 30 VDC to the module inputs when the 5 VDC input range (pins 13 to 15 

jumpered) is selected. Doing so will damage the module. 
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Terminal Assignments for Each Counter Type 

The following table shows which terminals to use for the type of counter selected during module 

configuration. 

Use in Counter Type 
Terminal 

Signal 
Name 

Pin Definition  
Type A Type B (1) Type C (2) 

1 I1 Positive Logic Input  A1 A1 A1 

2 I2 Positive Logic Input  A2 B1 B1 

3 I3 Positive Logic Input  A3 A2 A2 

4 I4 Positive Logic Input A4 B2 B2 

5 I5 Positive Logic Input PRELD1 PRELD1 PRELD1.1 * 

6 I6 Positive Logic Input  PRELD2 PRELD2 PRELD1.2 

7 I7 Positive Logic Input  PRELD3 DISAB1 DISAB1 

8 I8 Positive Logic Input  PRELD4 DISAB2 HOME 

9 I9 Positive Logic Input  STRB1 STRB1.1 * STRB1.1 * 

10 I10 Positive Logic Input  STRB2 STRB1.2 STRB1.2 

11 I11 Positive Logic Input  STRB3 STRB2.1 STRB1.3 

12 I12 Positive Logic Input  STRB4 STRB2.2 MARKER 

13 INCOM Common for positive logic inputs INCOM INCOM INCOM 

14 OUTPWR 
(3) DC+ 

 Power for positive logic outputs  OUTPWR OUTPWR OUTPWR 

15 TSEL Threshold select, 5V or 10 to 
30V  

TSEL TSEL TSEL 

16 O1 Positive Logic Output  OUT1 OUT1.1 * OUT1.1 * 

17 O2 Positive Logic Output  OUT2 OUT1.2 OUT1.2 

18 O3 Positive Logic Output  OUT3 OUT2.1 OUT1.3 

19 O4 Positive Logic Output  OUT4 OUT2.2 OUT1.4 

20 OUTCOM 
DC- 

Common for positive logic 
outputs 

OUTCOM OUTCOM OUTCOM 

(1). Type B counter:  

A1, B1 are the A and B inputs for counter 1. 

A2, B2 are the A and B inputs for counter 2. 

(2) Type C Counter: 

A1, B1 are the A and B count inputs for (+) loop 

A2, B2 are the A and B count inputs for (–) loop 

(3) OUTPWR does not source power for user loads. Output power must be supplied from an 

external supply. 

* Inputs and outputs identified by two numbers separated by a decimal point indicate the 

counter number to the left of the decimal point and the element number on the right. For 

example, STRB1.2 indicates Counter 1, Strobe 2 input. 
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Analog Input Modules 

This chapter describes Analog Input modules for PACSystems RX3i controllers.   

 

 

Discrete Output Module Catalog Number 

Analog Input Module, 4 channel Voltage IC694ALG220 

Analog Input Module, 4 channel Current IC694ALG221 

Analog Input Module, 16/8 channel Voltage IC694ALG222 

Analog Input Module, 16 channel Current IC694ALG223 

Analog Input Module, 8 Channel Non-Isolated / 4 
Channel Differential 

IC695ALG608 

Analog Input Module, 16 Channel Non-Isolated / 8 
Channel Differential 

IC695ALG616 

 

 

 

9 
Chapter 
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Analog Input Module, 4 Channel Differential Voltage: IC694ALG220 

 

MODULE 0K

IC694ALG220 

I1 

 

  

 

  

 

I2 

 

  

 

  

 

I3 

 

  

 

  

 

I4 

 

The 4–Channel Analog Voltage Input module, IC694ALG220, 

provides four analog input channels.  This module accepts inputs 

in the range of -10 to +10 volts.  Individual channels can be used 

with 4 to 20 mA inputs by jumpering the input terminals.  

Conversion speed for each of the four channels is one millisecond.  

This provides an update rate of four milliseconds for any channel.   

This module can be installed in any I/O slot of an RX3i PLC 

system.   

Isolated +24 VDC Power 

If the module is located in an RX3i Universal Backplane, an 

external source of Isolated +24 VDC is required to provide power 

for the module.  The external source must be connected via the 

TB1 connector on the left side of the backplane.   

If this module is located in an Expansion Backplane, the 

backplane’s power supply provides the Isolated +24 VDC output 

for the module.   

LEDs 

The Module OK LED is ON when the module’s power supply is 

operating.   
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Specifications: IC694ALG220 
 

Voltage Range -10 to +10 volts  * 

Calibration Factory calibrated 

Update Rate 4 milliseconds (all four channels) 

Resolution 5 mV/20 µA, (1 LSB = 5 mV) 

Absolute Accuracy ** +/-10 mV/40 µA (typical) over operating temperature
+/-30 mV/160 µA (maximum) over operating 
temperature 

Linearity <1 Least Significant Bit 

Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Cross–Channel Rejection > 80dB 

Input Impedance > 9 Megohms (voltage mode) 

 250 Ohms (current mode) 

Input Filter Response 17 Hz 

Internal Power Consumption 27 mA from +5 VDC bus on the backplane 

 98 mA from the isolated +24 VDC backplane bus 
 

Refer to Appendix A for product standards and general specifications. 

 ∗ Both inputs must be within ± 11 volts of COM, including any noise present on the inputs. 

** In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to 

+/-100 mV/400 µA. 
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Data Format: IC694ALG220 

Module data is stored in the PLC CPU in 16–bit 2’s complement format as shown below.   

 
MSB                                                                                                                                     LSB 

+/-     10      9        8       7        6       5        4        3        2        1       0       X       X       X       X 
 

 

Scaling and Resolution 

The module scales input data so that –10 V corresponds to –32000 and +10 V corresponds to 

+32000. Resolution per bit is 5 mV or 20 mA per bit. 

 

Scaled Data 

Units 

(decimal)   

VOLTAGE (V) 

010 10 

32000

32000

0

 

A 4 to 20 mA input corresponds to a 1 to 5 Volt input to the module; therefore, the resolution of 

the 4 to 20 mA input signal is approximately 10 bits binary (1 part  in 1024).  The resolution can 

be increased to approximately 11 bits (1 part in 2048) by using a precision 250 Ohm resistor 

instead of the jumper.  The resistor causes the voltage input module to see a 4 to 20 mA input 

as 2 to 10 volts. 
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Field Wiring: ALG220  
Terminal Connection 

1-3 Current mode input jumper for 
channel 1 

2-4 Current mode input jumper for 
channel 2 

3 Channel 1 + 
4 Channel 2+ 
5 Channel 1- 
6 Channel 2 - 
7 Common 
8 Common 
9 Shield Termination Point for 

Channel 1 
10 Shield Termination Point for 

Channel 2 
11 - 13 Current mode input jumper for 

channel 3 
12 - 14 Current mode input jumper for 

channel 4 
13 Channel 3 + 
14 Channel 4+ 
15 Channel 3- 
16 Channel 4 - 
17 Common 
18 Common 
19 Shield Termination Point for 

Channel 3 
20 Shield Termination Point for 

Channel 4 

 Field Wiring         Terminals            Field Wiring 

*Optional Connection 
J = Current Mode Input Jumpers 

( + )

 
I2   

 
 

( -- ) 

      COM 

   * 
 GND 

1 

 

3 

 

5 

 

7 

 

9 

 

11 

 

13 

 

15 

 

17 

 

19 

2 

 

4 

 

6 

 

8 

 

10 

 

12 

 

14 

 

16 

 

18 

 

20 

( + ) 

 
    I1   

 
 

( -- ) 

COM 

        
GND *

 * 
J 

( + )

 
I4   

 
 

( -- ) 

    COM 

 * 
 GND

 * 
J 

*

*

*

( + ) 

 
    I3   

 
 

( -- ) 

COM 

        
GND 

* 

*

 J * 

  

To minimize the capacitive loading and noise, all field connections to the module should be 

wired using a good grade of twisted, shielded instrumentation cable.  The shields can be 

connected to either COM or GND.  The COM connection provides access to the common of the 

analog circuitry in the module.  The GND connection provides access to the backplane (frame 

ground). The (-) side of the voltage source can also be tied to the COM terminal if the source is 

floating to limit common-mode voltages.   

The optional jumpers shown can be used to configure a channel for use with 4 to 20 mA inputs. 

The resolution of 4 to 20 mA inputs can be increased from 10 bits to approximately 11 bits by 

installing a 250 Ohm resistor instead of the jumper  

Connect the + and - terminals together for all unused inputs to minimize any fluctuations in the 

analog input table for the unused points. 
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Analog Input Module, 4 Channel Differential Current: IC694ALG221 

 

MODULE 0K

IC694ALG221 

I1 

 

  

 

  

 

I2 

 

  

 

  

 

I3 

 

  

 

  

 

I4 

 

The 4–Channel Analog Current Input module, IC694ALG221, 

provides four analog input channels.  This module has two possible 

input ranges: 

 4 to 20 mA 

 0 to 20 mA 

Two range jumpers are provided with the module; one for channels 

one and two, and the other for channels three and four.  

Conversion speed for each of the four channels is one–half 

millisecond.  This provides an update rate of two milliseconds for 

any channel.  Resolution of the converted signal is 12 bits binary  

(1 part in 4096) over either range.   

Input protection for the module is sufficient for operation with 

reduced performance with up to 200 V common–mode.  The 

module provides electrical isolation of externally generated noise 

between field wiring and the backplane through the use of optical 

isolation. 

This module can be installed in any I/O slot of an RX3i system. 

Isolated +24 VDC Power 

If this module is located in an RX3i Universal Backplane, an 

external source of Isolated +24 VDC is required to provide power 

for the module.  The external source must be connected via the 

TB1 connector on the left side of the backplane.   

If the module is located in an Expansion Backplane, the 

backplane’s power supply provides the Isolated +24 VDC output 

for the module.   

LEDs 

The Module OK LED is ON when the module’s power supply is 

operating.   
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Specifications: IC694ALG221 
 

Input Current Ranges 4 to 20 mA and 0 to 20 mA 

Calibration Factory calibrated to 4 µA per count 

Update Rate 2 milliseconds (all four channels) 

Resolution at 4–20 mA 4 µA (1 LSB = 4 µA) 

Resolution at 0–20 mA 5 µA (1 LSB = 5 µA) 

Absolute Accuracy * 0.1% full scale + 0.1% reading 

Common Mode Voltage 200 volts 

Linearity < 1 Least Significant Bit 

Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Common Mode Rejection > 70dB at DC; >70dB at 60Hz 

Cross–Channel Rejection > 80dB from DC to 1kHz 

Input Impedance 250 Ohms 

Input Filter Response 325 Hz 

Internal Power Consumption 100 mA from the isolated +24 VDC supply  
25 mA from +5 VDC bus on the backplane 

 

Refer to Appendix A for product standards and general specifications. 

In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to 

±0.5% FS. 
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Data Format: IC694ALG221 

Module data is stored in the PLC CPU in 16–bit 2’s complement format as shown below.   

 
MSB                                                                                                                                     LSB 

X       11      10      9        8       7        6       5        4        3        2        1       0       X       X       X    
 

Current Inputs, A/D Data and Scaled Units 

The default range for each input is 4 to 20 mA, scaled so that 4 mA corresponds to a count of 0 

and 20 mA corresponds to a count of 32000 with each 1000 counts representing 0.5 mA.  

 When a jumper is added to the I/O terminal board, the input range for a PAIR of inputs is 

changed to 0 to 20 mA. In 0 to 20 mA range, 0 mA corresponds to a count of 0 and 20 mA 

corresponds to a count of 32000 with each 800 counts representing 0.5 mA.   

 

4 Current (mA)

4 to 20mA Range

0 20
0 

0 to 20mA RangeScaled Data 

Units 
(decimal) 

32000 

 

If the current source is reversed into the input or is less than the low end of the current range, 

the module provides an input data word corresponding to the low end of the current range 

(0000H in PLC memory).  If an input is greater than 20 mA, the module provides an input data 

value at full scale (7FF8H in PLC memory). 
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Field Wiring: IC694ALG221  
Terminal Connection 

1 0-20mA Jumper for 

channels 1 and 2 

2 0-20mA Jumper for 

channels 1 and 2 

3 Channel 1 + 

4 Channel 2+ 

5 Channel 1- 

6 Channel 2 - 

7 Common 

8 Common 

9 Shield Termination Point 

for Channel 1 

10 Shield Termination Point 

for Channel 2 

11 0-20mA Jumper for 

channels 3 and 4 

12 0-20mA Jumper for 

channels 3 and 4 

13 Channel 3 + 

14 Channel 4+ 

15 Channel 3- 

16 Channel 4 - 

17 Common 

18 Common 

19 Shield Termination Point 

for Channel 3 

20 Shield Termination Point 

for Channel 4 

 Field Wiring         Terminals            Field Wiring 

*Optional Connections 

( + )

 

I4   
 
 

( -- ) 

    COM 

 * 
 GND 

( + )

 

I2   
 
 

( -- ) 

    COM 

 * 
 GND 

( + ) 

 
I3   

 
 

( -- ) 

     COM  

   * 
           GND

1 

 

3 

 

5 

 

7 

 

9 

 

11 

 

13 

 

15 

 

17 

 

19 

2 

 

4 

 

6 

 

8 

 

10 

 

12 

 

14 

 

16 

 

18 

 

20 

( + ) 

 
       I1   

 
 

( -- ) 

COM  

   *       

GND 

 0-20mA 

      CH1 

      CH2 

*

 0-20mA 
 CH3 

 CH4       
  * 

 

  

To minimize the capacitive loading and noise, all field connections to the module should be 

wired using a good grade of twisted, shielded instrumentation cable.  The shields can be 

connected to either COM or GND.  The COM connection provides access to the common of the 

analog circuitry in the module.  The GND connection provides access to the Backplane (frame 

ground). 

To limit common–mode voltages, each current source common line may also be tied to its 

associated COM terminal if the source is floating.  These optional connections are shown 

above. 
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Analog Input Module, 16 / 8 Channel Voltage: IC694ALG222 

 

MODULE 0K

MODULE P/S

IC694ALG222 

I1 

  

I2 

  

I3 

  

I4  

 

I5 

 

16  

 

I7 

 

18 

 

19 

 

I10 

 

I11 

 

I12 

 

I13 

 

I14 

 

I15 

 

I16 

 

The 16–Channel Analog Voltage Input module, IC694ALG222, 

provides 16 single-ended or eight differential input channels.   

Each channel can be configured using the configuration software for 

either of two input ranges: 

 0 to 10 V (unipolar), default 

 -10 to +10 V (bipolar) 

High and Low alarm limits can be configured for both ranges.   

This module can be installed in any I/O slot of an RX3i system. 

Isolated +24 VDC Power 

If the module is located in an RX3i Universal Backplane, an external 

source of Isolated +24 VDC is required to provide power for the 

module.  The external source must be connected via the TB1 

connector on the left side of the backplane.   

If this module is located in an Expansion Backplane, the backplane’s 

power supply provides the Isolated +24 VDC for the module.   

LEDs 

The MODULE OK LED provides module status information on 

powerup: 

 ON:  status is OK, module configured 

 OFF:  no backplane power or software not running (watchdog 

timer timed out) 

 Continuous rapid flashing:  configuration data not received 

from CPU 

 Slow flashes, then OFF:  failed power–up diagnostics or 

encountered code execution error 

The Module P/S LED indicates that the module’s internally-

generated +5 VDC supply is above a minimum designated level.  
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Specifications:  IC694ALG222 
 

Number of Channels 1 to 16 selectable, single-ended 
1 to 8 selectable, differential 

Input Current Ranges 0 V to +10 V (unipolar) or  
-10 V to +10 V (bipolar); selectable each channel 

Calibration Factory calibrated to: 
 2.5 mV per count on 0 V to +10 V (unipolar) range 
 5 mV per count on -10 to +10 V (bipolar) range 

Update Rate 6 milliseconds (all 16 single-ended channels) 
3 milliseconds (all 8 differential channels) 

Resolution at 0V to +10V 2.5 mV (1 LSB = 2.5 mV) 

Resolution at -10V to +10V 5 mV (1 LSB = 5 mV) 

Absolute Accuracy * +/10.25% of full scale @ 25°C (77°F) 
+/-0.5% of full scale over specified operating temperature 
range 

Linearity < 1 LSB  

Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Common Mode Voltage 
 (Differential) 

*/-11 V (bipolar range) **  

Cross–Channel Rejection > 80dB from DC to 1 kHz 

Input Impedance >500K Ohms (single-ended mode) 
>1 MegaOhms (differential mode) 

Input Filter Response 41 Hz (single-ended mode) 
82 Hz (differential mode) 

Internal Power Consumption  112 mA (maximum) from the backplane +5 VDC bus 
 41 mA (maximum) from the backplane isolated +24 VDC 
supply 

 

Refer to Appendix A for product standards and general specifications. 

* In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to 

+/-5% FS. 

 **The summation of the differential input, common–mode voltage, and noise must not exceed 

+/-11 volts when referenced to COM. 
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Configuration: IC694ALG222  

Configurable parameters for module IC694ALG222 are described below.  

 

Parameter  Choices Description 

Active 
Channels 

1 to 16 for Single-ended 
mode, or 1 to 8 for 
Differential mode 

The number of channels to be scanned.  Channels 
are scanned in sequential, contiguous order.    

Mode Single-ended (default), or 

Differential  

In Single-ended mode, there are 16 inputs 
referenced to a single common.  In Differential 
mode, each of the 8 inputs has its own signal and 
common. 

Reference 
Address for 
Input Data 

 The memory location for input data from the 
module.  Each channel provides 16 bits of analog 
input data to the PLC CPU. 

Reference 
Address for 
Status Data 

 The memory location for where status information 
from the module starts.   

Length 8, 16, 24, 32, 40 The number of status bits reported to the PLC. Bits 
1 – 8 provide basic module diagnostics. Bits 9 – 24 
contain channel 1 – 8 high alarm and low alarm 
status.  Bits 25 – 40 contain channel 9 – 16 high 
alarm and low alarm status.  Data formats are 
shown in this section. 

Range 0 to 10 V (default)  or 
-10 to 10 V 

In the 0 to 10 V default range, input voltage values 
from 0 to 10 V report 0 to 32,000 integer values to 
the CPU.  In the -10 to 10 V range, input voltage 
values from -10 to 10 V report -32000 to 32,000 
integer values to the CPU. 

Alarm Low 0 to 10 V Range 
 =  0 to 32760 

-10 to 10 V Range 
 = -32767 to 32752 

Each channel can be assigned a low alarm limit 
alarm. Values entered without a sign are assumed 
to be positive.  Be sure the alarm low values are 
appropriate for the selected range.    

Alarm High 0 to 10 V Range 
=  0 to 32760 

-10 to 10 V Range  
= -32767 to 32752 

Each channel can also be assigned a high alarm 
limit.  Values entered without a sign are assumed 
to be positive.  Be sure the alarm high values are 
appropriate for the selected range.   

I/O Scan Set Default = 1 Assign the module to one of the I/O Scan Sets 
defined in the CPU configuration. 
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Data Format: IC694ALG222 

The 12-bit resolution module analog input data is stored in the PLC CPU in 16–bit 2’s 

complement format in the unipolar range as shown below.   

 
MSB                                                                                                                                     LSB 

X       11      10      9        8       7        6       5        4        3        2        1       0       X       X       X    
 

 

Input Scaling 

The default input mode and range is single–ended, unipolar. In 0 to 10V mode, input data is 

scaled so that 0 volts corresponds to a count of 0 and 10 volts corresponds to a count of 

+32000.   

The bipolar range and mode can be selected by changing the module’s configuration 

parameters.  In bipolar mode, -10 V corresponds to a count of -32000, 0 V corresponds to a 

count of 0, and +10 V corresponds to a count of +32000.  

Factory calibration adjusts the analog value per bit (resolution) to a multiple of full scale (2.5 mV 

per bit for unipolar; 5 mV per bit for bipolar).  The data is then scaled with the 4000 counts over 

the analog range. The data is scaled as shown below. 

 

A/D 
Bits 

(decimal)

Voltage: 0 to 10 V Range

0 10
0

4000 
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Status Data: IC694ALG222 

Analog Module IC694ALG222 can be configured to return 8, 16, 24, 32, or 40 status bits to the 

PLC CPU. This status data provides the following information about module operation: 

 

  1       2        3        4       5        6        7       8         

Module OK = 1, not OK = 0 

Power Supply OK = 1, below limit = 0 

Reserved 

  9      10      11      12     13      14     15      16         

Channel 1 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 1 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 2 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 2 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 3 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 3 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 4 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 4 High Alarm: 1 = below limit, 0 = at limit or above 

  17      18      19      20     21      22     23      24         

Channel 5 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 5 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 6 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 6 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 7 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 7 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 8 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 8 High Alarm: 1 = below limit, 0 = at limit or above 

  25      26      27      28     29      30     31      32         

Channel 9 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 9 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 10 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 10 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 11 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 11 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 12 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 12 High Alarm: 1 = below limit, 0 = at limit or above 

  33      34      35      36     37      38     39      40         

Channel 13 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 13 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 14 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 14 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 15 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 15 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 16 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 16 High Alarm: 1 = below limit, 0 = at limit or above 
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Field Wiring: IC694ALG222  

Terminal Single-ended Mode Differential Mode 

1, 2 not used 

3 Channel 1 Channel 1 + 

4 Channel 2 Channel 1 - 

5 Channel 3 Channel 2 + 

6 Channel 4 Channel 2 - 

7 Channel 5 Channel 3 + 

8 Channel 6 Channel 3 - 

9 Channel 7 Channel 4 + 

10 Channel 8 Channel 4 - 

11 Channel 9 Channel 5 + 

12 Channel 10 Channel 5 - 

13 Channel 11 Channel 6 + 

14 Channel 12 Channel 6 - 

15 Channel 13 Channel 7 + 

16 Channel 14 Channel 7 - 

17 Channel 15 Channel 8 + 

18 Channel 16 Channel 8 - 

19 Common Common 

20 Ground Ground 

Connections are shown below for 16-channel single-ended mode and 8-channel differential 

mode. Single-ended mode is the module’s default operating mode. Differential mode must be 

set up by configuration. 

16 Single-ended Channels 8 Differential Channels 

 Field Wiring   Terminals     Field Wiring 

*   Not Connected 

** Optional Shield Connection 

1 

 

3 

 

5 

 

7 

 

9 

 

11 

 

13 

 

15 

 

17 

 

19 

2 

 

4 

 

6 

 

8 

 

10 

 

12 

 

14 

 

16 

 

18 

 

20 
GN D**  

(-)   (+)    

 I2 

(-)   (+)    

 I4 

(-)   (+)    

 I6 

(-)   (+)    

 I8 

(-)   (+)    

 I10  

(-)   (+)    

 I12  

(-)   (+)    

 I14  

(-)   (+)    

 I16  

*

(-)   (+)    

 I1 

 I3 

 I5 

 I7 

 I9 

 I11 

 I13 

 I15 

*

(-)   (+)    

(-)   (+)    

(-)   (+)    

(-)   (+)    

(-)   (+)    

(-)   (+)    

(-)   (+)    

COM  

 

 Field Wiring         Terminals            Field Wiring 

*   Not Connected 

** Optional Connections 

1 

 

3 

 

5 

 

7 

 

9 

 

11 

 

13 

 

15 

 

17 

 

19 

2 

 

4 

 

6 

 

8 

 

10 

 

12 

 

14 

 

16 

 

18 

 

20 
GND** 

 I2 

(-)         (+)    

*
*

COM** 

 I4 

(-)         (+)    

 I6 

(-)         (+)    

 I8 

(-)         (+)    

 I1 

 I3 

(-)         (+)   

 I5 

(-)         (+)   

 I7 

(-)         (+)   

(-)         (+)   
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Analog Input Module, 16 Channel, Current: IC694ALG223 

 

MODULE 0K

USER SUPPLY

IC694ALG223 

I1 

  

I2 

  

I3 

  

I4  

 

I5 

 

16  

 

I7 

 

18 

 

19 

 

I10 

 

I11 

 

I12 

 

I13 

 

I14 

 

I15 

 

I16 

 

The 16–Channel Analog Current Input module, IC694ALG223, provides 

16 single–ended inputs.  Each input can be configured using the 

configuration software for any of three input ranges: 

 4 to 20 mA 

 0 to 20 mA 

 4 to 20 mA Enhanced 

High and Low alarm limits are available on all ranges.  In the 4 to 20 mA 

Enhanced range, a low alarm limit can be set up to detect input current 

from 4 mA to 0 mA, providing open-wire fault detection in 4 to 20 mA 

applications.   

The module also reports module status and external power supply status 

to the CPU using its assigned program reference addresses. 

This module can be installed in any I/O slot in an RX3i system. 

Module Power 

This module consumes 120 mA from the 5 VDC bus on the PLC 

backplane. It also requires 65 mA plus current loop current(s) from a user-

supplied +24 VDC supply. 

LEDs 

The MODULE OK LED provides module status information on power–up 

as follows: 

 ON:  status is OK, module configured; 

 OFF:  no backplane power or software not running (watchdog timer 

timed out); 

 Continuous rapid flashing:  configuration data not received from 

CPU; 

 Slow flashes, then OFF:  failed power–up diagnostics or 

encountered code execution error. 

The User Supply LED indicates that the external 24 VDC supply is within 

specifications. 
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Specifications: IC694ALG223 
 

Number of Channels 1 to 16 selectable; single-ended 

Input Current Ranges 0 to 20 mA, 4 to 20 mA and 4 to 20 mA Enhanced (selectable 
per channel) 

Calibration Factory calibrated to: 
  4 µA per count on 4 to 20 mA range 
  5 µA per count on 0 to 20 mA  and 4 to 20 mA Enhanced 
range 

Update Rate 13 milliseconds (all 16 channels) 

Resolution at 4–20 mA 4 µA (4 µA/bit) 

Resolution at 0–20 mA 5 µA (5 µA/bit) 

Resolution at 4–20 mA 
Enhanced 

5 µA (5 µA/bit) 

Absolute Accuracy * +/-0.25% of full scale @ 25°C (77°F):  +/- 0.5% of full scale 
over specified operating temperature range 

Linearity < 1 LSB from 4  to 20 mA (4 to 20 mA range) 
< 1 LSB from 100 µA to 20 mA (0 to 20 mA and 
  4 to 20 mA Enhanced ranges)  

Isolation, Field to Backplane 
(optical) and to frame 
ground 

250 VAC continuous; 1500 VAC for 1 minute 

Common Mode Voltage 0 volts (single-ended channels) 

Cross–Channel Rejection > 80dB from DC to 1kHz 

Input Impedance 250 Ohms 

Input Low Pass Filter 
Response 

19 Hz 

External Supply Voltage 
Range 

20 to 30 VDC 

External Supply Voltage 
Ripple 

10% 

Internal Power Consumption  120 mA from the +5 VDC bus on the backplane 
65 mA from 24 VDC external user power supply (in addition 
to current loop currents) 

 

Refer to Appendix A for product standards and general specifications. 

* In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to 

+/-5% FS. 
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Configuration: IC694ALG223 

Module IC694ALG223 is configured with the configuration software. Its configurable parameters 

are described below.  

 

Parameter  Choices Description 

Active 
Channels 

1 to 16  The number of channels to be scanned.  Channels 
are scanned in sequential, contiguous order.    

Reference 
Address for 
Input Data 

 The memory location for input data from the module.  
Each channel provides 16 bits of analog input data to 
the PLC CPU. 

Reference 
Address for 
Status Data 

 The memory location for where status information 
from the module starts.   

Length 8, 16, 24, 32, 40 The number of status bits reported to the PLC. Bits 1 
– 8 provide basic module diagnostics. Bits 9 – 24 
contain channel 1 – 8 high alarm and low alarm 
status.  Bits 25 – 40 contain channel 9 – 16 high 
alarm and low alarm status.  Data formats are shown 
in this section. 

Range 4-20 mA (default), 
0-20 mA, or 
4-20 mA enhanced 

In the 4-20 mA range, input currents from 4 to 20 mA 
are reported to the CPU as values from 0 to 32000 
units. In the 0 to 20 mA range, input currents from 0 
to 20 mA are reported to the CPU as values from 0 
to 3200 units. In the 4 to 20 mA enhanced range, 
currents from 4 to 20 mA are reported to the CPU as 
values form 0 to 32000 units. Currents below 4 mA 
are reported as negative values with 0 represented 
as –8000 units. 

4-20 mA = 0 to 32759 

0-20 mA = 0 to 32759 

Alarm Low 

4-20 mA enhanced  
= -8000 to +32759 

Each channel can be assigned a low alarm limit 
alarm. Values entered without a sign are assumed to 
be positive.  Be sure the alarm low values are 
appropriate for the selected range.    

4-20 mA = 1 to 32760 

0-20 mA = 1 to 32760 

Alarm High 

4-20 mA enhanced  
= -7999 to +32760 

Each channel can also be assigned a high alarm 
limit.  Values entered without a sign are assumed to 
be positive.  Be sure the alarm high values are 
appropriate for the selected range.   

I/O Scan Set Default = 1 Assign the module to one of the I/O Scan Sets 
defined in the CPU configuration. 
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Data Format: IC694ALG223 

The 12-bit resolution module analog input data is stored in the PLC CPU in 16–bit 2’s 

complement format as shown below.   

 
MSB                                                                                                                                     LSB 

X       11      10      9        8       7        6       5        4        3        2        1       0       X       X       X    
 

Input Scaling 

In the 4 to 20 mA range, input data is scaled so that 4 mA corresponds to a count of 0 and 

20 mA corresponds to a count of 32000.   

In the 0 to 20 mA range, 0 mA corresponds to a count of 0 and 20 mA corresponds to a count of 

32000.  Full 12–bit resolution is available over the 4 to 20 mA and 0 to 20 mA ranges.  

4 to 20 mA Enhanced range can also be configured.  In that range, 0 mA corresponds to a 

count of -8000, 4 mA corresponds to a count of 0 (zero) and 20 mA corresponds to a count of 

+32000.  A low alarm limit can be set up to detect input current from 4 mA to 0 mA, providing 

open-wire fault detection in 4 to 20 mA applications.   

Analog values are scaled over the range of the converter.  Factory calibration adjusts the analog 

value per bit (resolution) to a multiple of full scale (4 µA/bit).  This calibration leaves a normal 

12–bit converter with 4000 counts (normally 212 = 4096 counts).  The data is then scaled with 

the 4000 counts over the analog range. The data is scaled as shown below. 

        

 

4 Current (mA)

4 to 20mA Range

0 20 
0 

0 to 20mA RangeScaled Data 

Units 
(decimal) 

4000 
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Status Data: IC694ALG223 

Analog Module IC694ALG223 can be configured to return 8, 16, 24, 32, or 40 status bits to the 

PLC CPU. This status data provides the following information about module operation: 

 

  1       2        3        4       5        6        7       8         

Module OK = 1, not OK = 0 

Power Supply OK = 1, below limit = 0 

Reserved 

  9      10      11      12     13      14     15      16         

Channel 1 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 1 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 2 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 2 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 3 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 3 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 4 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 4 High Alarm: 1 = below limit, 0 = at limit or above 

  17      18      19      20     21      22     23      24         

Channel 5 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 5 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 6 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 6 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 7 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 7 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 8 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 8 High Alarm: 1 = below limit, 0 = at limit or above 

  25      26      27      28     29      30     31      32         

Channel 9 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 9 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 10 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 10 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 11 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 11 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 12 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 12 High Alarm: 1 = below limit, 0 = at limit or above 

  33      34      35      36     37      38     39      40         

Channel 13 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 13 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 14 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 14 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 15 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 15 High Alarm: 1 = below limit, 0 = at limit or above 

Channel 16 Low Alarm: 1 = above limit, 0 = at limit or below 

Channel 16 High Alarm: 1 = below limit, 0 = at limit or above 
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Field Wiring: IC694ALG223
Terminal Connection 

1 User supplied 24V Input; provides loop power via 
24VOUT terminal (pin 2) 

2 +24V loop power tie point 

3 Current Input, Channel 1 

4 Current Input, Channel 2 

5 Current Input, Channel 3 

6 Current Input, Channel 4 

7 Current Input, Channel 5 

8 Current Input, Channel 6 

9 Current Input, Channel 7 

10 Current Input, Channel 8 

11 Current Input, Channel 9 

12 Current Input, Channel 10 

13 Current Input, Channel 11 

14 Current Input, Channel 12 

15 Current Input, Channel 13 

16 Current Input, Channel 14 

17 Current Input, Channel 15 

18 Current Input, Channel 16 

19 Common connection to input current sense 
resistors; user supplied 24V input return or 24VIN 

return 

20 Frame ground connections for cable shields 

 Field Wiring  Terminals   Field Wiring 

*   Internally Connected 

** Optional Shield Connection 

24 V  

OU T 

1 

 

3 

 

5 

 

7 

 

9 

 

11 

 

13 

 

15 

 

17 

 

19 

2 

 

4 

 

6 

 

8 

 

10 

 

12 

 

14 

 

16 

 

18 

 

20 
GN D**  

 I 

(-)   (+)    

 I2 

(-)   (+)    

 I4 

(-)   (+)    

 I6 

(-)   (+)    

+ 

 

- 

 I8 

(-)   (+)    

 I10 

(-)   (+)    

 I12 

(-)   (+)    

 I14 

(-)   (+)    

 I16 

* 

 I 

24 V  

IN 

(+)   (-)   

 I1 

(+)  (-)      

  I3 

(+)  (-)    

 I5 

(+)   (-)   

 I7 

(+)   (-)    

 I9 

(+)   (-)    

 I11 

(+)   (-)   

 I13 

 I15 

COM  

 I 

(+)  (-)      

 

  

 

Connection Example 1 

 
1 

3 

5 

19 

4 

20 

2 

6 

24VIN 

24VOUT 

CH1 

CH2 

GND 
COM 

24V 

** 

** 

* 

* 

User Current Loop Driver 

Optional Shield Connection 

Pin 2 Connected to Pin 1 internally

** * 

** 
* 

** * 

 

Connection Example 2 

 
1

3

5

19

4

20

2

6

24VIN

CH1

GND

COM

24V

* Optional Shield 
Connection 

I 

User 
Common

* 

I 

User 
Current 

Source 

  

To limit common-mode voltages, the current source can 

be tied to the COM terminal if the source is floating. 
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Analog Input Module, 8 / 4 Channel Voltage / Current: IC695ALG608 

Analog Input Module,16 / 8 Channel Voltage / Current: IC695ALG616  

IC695ALG616 

I1 

  

I2 

  

I3 

  

I4  

 

I5 

 

16  

 

I7 

 

18 

 

19 

 

I10 

 

I11 

 

I12 

 

I13 

 

I14 

 

I15 

 

I16 

MODULE OK 

FIELD STATUS 

TB 

 

Non-Isolated Differential Analog Voltage/Current Input module 

IC695ALG608 provides 8 single-ended or 4 differential input 

channels. Non-Isolated Differential Analog Voltage/Current Input 

module IC695ALG616, shown at left,  provides 16 single-ended or 8 

differential input channels.  Analog input channels can be configured 

for these ranges: 

 Current: 0 to 20mA, 4 to 20mA, +/- 20mA 

  Voltage: +/- 10V, 0 to 10V, +/- 5V, 0 to 5V, 1 to 5V. 

This module can be used with a Box-style (IC694TBB032), Extended 

Box-style (IC694TBB132),  Spring-style (IC694TBS032), or 

Extended Spring-style (IC694TBS132) terminal Block. Extended 

terminal blocks provide the extra shroud depth needed for shielded 

wiring. See chapter 15 for more information about Terminal Blocks. 

Terminal Blocks are ordered separately.   

These modules must be located in an RX3i Universal Backplane. 

They require an RX3i CPU with firmware version 3.0 or later. 

Machine Edition Version 5.0 SP3 Logic Developer-PLC or later must 

be used for configuration. 

Module Features  

 Completely software-configurable, no module jumpers to set 

 Full autocalibration 

 On-board error-checking 

 Open-circuit detection for all voltage and 4-20mA inputs 

 Configurable scaling and offsets per channel 

 High alarm, low alarm, high-high alarm, low-low alarm detection 
and reporting selectable per channel 

 Module fault reporting 

 Supports diagnostic point fault contacts in the logic program 

 Flash memory for future upgrades 

 Positive and negative Rate of Change Alarms  

 Autocalibration at startup 

 Configurable interrupts for channel alarms and faults 

 Terminal Block insertion or removal detection 
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Specifications:  IC695ALG608 and IC695ALG616 
 

Input Ranges Current: 0 to 20mA, 4 to 20mA, +/- 20mA 

Voltage: +/- 10V, 0 to 10V, +/- 5V, 0 to 5V, 1 to 5V 

Backplane Power 
Requirements 

ALG608:  330 mA maximum @ 5.0V +5% / -2.5%,  
  600 mA maximum @ 3.3V +5% / -3% 

 ALG616:         450 mA maximum @ 5.0V +5% / - 2.5%,   
  600 mA maximum @ 3.3V +5% / - 3% 

CPU Version PACSustems RX3i CPU firmware version 3.0 and later 

Programmer 
Version 

Machine Edition version 5.0 SP3 and later 

Power Dissipation 
within Module 

IC695ALG608: 4.83 watts maximum 
IC695ALG616: 6.48 watts maximum 

Thermal Derating None 

Resolution 24 bit ADC converted to Floating Point or Integer 

Input Data Format Configurable as floating point IEEE 32 bit or 16-bit integer in a 32-bit field  

Filter Options 8Hz, 12Hz, 16Hz, 40Hz, 200Hz, 500Hz 

Module Scan Time 
(in milliseconds) 

The module scan can consist of up to four acquisition cycles. Each cycle 
includes a specific set of channels, as described in the section “Channel 
Scanning”. Total Scan Time depends on the number of acquisition cycles in the 
scan, and the configured filter option. 

Configured Filter  Number of Acquisition Cycles in the Scan 

 1 2 3 4 

8 Hz filter 121 241 362 482 

12 Hz filter 81 161 242 322 
16 Hz filter 61 121 182 242 

40 Hz filter 21 41 62 82 

200 Hz filter 5 9 14 18 

500 Hz filter, filtering 
and rate detection 

disabled 

3 5 7 9 

500 Hz filter, all options 
enabled 

3 6 9 12 

Input Impedance >100 Kohm voltage inputs 

Current Input 
Resistance 

249 ohms +/- 1% 

Open Circuit 
Detection time 

1 second maximum  

Continued …. 
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Specifications:  IC695ALG608 and IC695ALG616, continued 

Overvoltage +/-60 VDC continuous, maximum 

Overcurrent +/-28mA continuous, maximum 

 At 50Hz At 60Hz 

8 Hz filter 103 97 

12 Hz filter 94 89 

16 Hz filter 39 65 

40 Hz filter 4 7 

200 Hz filter 0.1 0.2 

Normal Mode Noise Rejection in dB 

500 Hz 0.0 0.0 

Common Mode Noise Rejection  120dB minimum @ 50/60 Hz with 8 Hz filter 

110dB minimum @ 50/60 Hz with 12 Hz filter 

Channel-Channel DC Crosstalk -80 dB minimum (single ended mode) 

-80 dB minimum (differential mode, grounded common) 

-60 dB minimum (differential mode, floating common) 

Calibrated Accuracy* @ 13°C – 33°C 
with 8 Hz, 12 Hz and 16 Hz filter 

+/- 5V, + /- 10V, +/- 20 mA:  0.05% of range. 0 to 10V, 0 to 5V, 
1 to 5V, 0 to 20 mA: 0.1% of range.  4 to 20 mA:  0.125% of 
range   

Calibrated Accuracy* @ 0°C – 60°C 
with 8 Hz, 12 Hz and 16 Hz filter 

0 to 10V, 0 to 5V, 1 to 5V,  0.2% of range.0 to 20 mA: 0.25% 
of range.  4 to 20 mA: 0.3125% of range. +/- 5V,  +/- 10V: 
0.1% +/- 20 mA:  0.125% of range 

Calibration Interval 12 months typical to meet accuracy specifications over time.  
Offset can be applied as a periodic calibration adjustment. 

Isolation Voltage 

terminal block to backplane/chassis 

Opto-isolated, transformer isolated 

250 VAC continuous/1500 VAC for 1 minute 

* In the presence of severe RF interference (IC 801-3, 10V/M), accuracy may be degraded by +/- 1.5% of range. 

Refer to Appendix A for product standards and general specifications. 

LEDs 

The Module OK LED indicates module status. The Field Status LED indicates the presence of 

a fault on at least one channel or a terminal block error. The TB (Terminal Block) LED indicates 

the presence or absence of the terminal block. LEDs are powered by the backplane power bus. 
 

LED  Indicates 

Module OK  

 

ON Green:  Module OK and configured. 

Slow Flashing Green or Amber: Module OK but not configured. 

Quick Flashing Green: Error. 

OFF: Module is defective or no backplane power present 

Field Status  ON Green No faults on any enabled channel, and Terminal Block is present. 

ON Yellow: Fault on at least one channel. 

OFF: Terminal block not present or not fully seated. 

TB ON Red: Terminal block not present or not fully seated. 

ON Green: Terminal block is present. 

OFF: No backplane power to module. 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1945 of 3354



 

                                                                                  

GFK-2314C           Chapter 9  Analog Input Modules                                                                                            9-25 

9    

Configuration Parameters: IC695ALG608 and IC695ALG616 

Module Parameters 

Parameter Default Description 

Channel Value 
Reference Address 

%AIxxxxx Starting address for the module’s input data. This 
defaults to the next available %AI block. 

ALG608: 16 Channel Value 
Reference Length ALG616:  32 

The number of words used for the module’s input data. 
This parameter cannot be changed. 

Diagnostic 
Reference Address 

%Ixxxxx Starting address for the channel diagnostics status 
data.  

Diagnostic 
Reference Length 

0 The number of bit reference bits required for the 
Channel Diagnostics data. When set to 0, Channel 
Diagnostics is disabled.  To enable Channel 
Diagnostics mapping, change this to a non-zero value. 

Module Status 
Reference Address 

%Ixxxxx Starting address for the module’s status data.  

Module Status 
Reference Length 

0 The number of bits (0 to 32) required for the Module 
Status data. When set to 0, mapping of Module Status 
data is disabled.  To enable Module Status data 
mapping, change this to a non-zero value. 

I/O Scan Set 1 The scan set 1 – 32 to be assigned by the RX3i CPU. 

Inputs Default Force Off In the event of module failure or removal, this 
parameter specifies the state of all Channel Value 
References for the module. 

  Force Off = Channel Values clear to 0. 
  Hold Last State = Channels hold their last state. 

Inputs Default w/o 
Terminal Block 

Enabled Enabled / Disabled: Controls whether inputs will be set 
to their defaults if the Terminal Block is removed. 

Channel Faults w/o 
Terminal Block  

Disabled Enabled / Disabled: Controls whether channel faults 
and configured alarm responses are generated after 
Terminal Block removal.  If Disabled, channel faults 
and alarms are suppressed when the Terminal Block is 
removed.  This setting does not affect module faults 
including the Terminal Block loss/add fault generation. 

Analog Input Mode Single-ended 
Input Mode 

Single-ended / Differential: This selection must match 
the input wiring to the module. 

A/D Filter 
Frequency 

40Hz Low pass A/D hardware filter setting for all inputs: 8, 
12, 16, 40, 200, or 500Hz.  Frequencies below the filter 
setting are not filtered by hardware. 

Range Type Disabled Voltage/Current, Disabled 

Range (Not for 
Range Type 
Disabled) 

-10V to +10V Voltage/current: -10V to +10V, 0V to +10V, 0 V to +5V, 
1V to +5V, -5V to +5V, -20mA to +20mA, 4 to 20 mA, 0 
to 20 mA 

Continued … 
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Channel Parameters 

Parameter Default Description 

Channel Value Format 32-bit 
Floating 
Point 

16-bit integer or 32-bit floating point 

High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale Eng. Units 
equals High Scale A/D Units and Low Scale Eng. Units 
equals Low Scale A/D Units. 

Default is High A/D Limit of selected range type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range type. Must be 
lower than the high scaling value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range type. Must be 
greater than the low scaling value. 

Low Scale Value (A/D 
Units) 

The defaults 
for the 4 
Scaling 
parameters  
depend on 
the 
configured 
Range Type 
and Range.  
Each Range 
and Range 
Type have a 
different set 
of defaults. 

Default is Low A/D Limit of selected range type. 

Continued …. 

Input Scaling 

By default, the module converts a voltage or current input over the entire span of its configured 

Range into a floating point value for the CPU.  For example, if the Range of a channel is 4 to 

20mA, the module reports channel input values from 4.000 to 20.000.  By modifying one or 

more of the four channel scaling parameters (Low/High Scale Value parameters) from their 

defaults, the scaled Engineering Unit range can be changed for a specific application. Scaling 

can provide inputs to the PLC that are already converted to their physical meaning, or convert 

input values into a range that is easier for the application to interpret.  Scaling is always linear 

and inverse scaling is possible.  All alarm values apply to the scaled Engineering Units value, 

not to the A/D input value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 

values. They do not have to be the limits of the input. 
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Example 1 

For a voltage input, 6.0 volts equals a speed of 20 feet per second, and 1.0 volt equals 0 feet 

per second. The relationship in this range is linear.  For this example, the input values should 

represent speed rather than volts.  The following channel configuration sets up this scaling: 

High Scale Value (Eng Units)  =  20.000 

Low Scale Value (Eng Units)  =  0.000 

High Scale Value (A/D Units)  =  6.000 

Low Scale Value (A/D Units)  = 1.000 

 

Voltage (A/D Units) 1.000 6.000

0.000

Feet per 

Second 
(Engineering 

Units) 

20.000

 

For this example, 1.0V to 6.0V is the normal voltage range, but the module will attempt to scale 

the inputs for a voltage that lies outside the range.  If a voltage of 10.0V were input to the 

channel, the module would return a scaled channel value of 36.000.  The application should use 

alarms or take other precautions for scaled inputs that are outside the acceptable range or 

invalid. 

Example 2 

An existing application uses traditional analog to digital (A/D) count integer values.  With scaling 

and the optional 16-bit integer input option, a channel can be configured to report integer count 

values.  In this example, the application should interpret +10V as 32000 counts and -10V as 

-32000 counts.  The following channel configuration will scale a +/-10V input channel to +/-

32000 counts. 

Channel Value Format = 16 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  10.000 

Low Scale Value (A/D Units)  = -10.000 

 

 

Voltage 
-10,000 +10,000 -32,000

Counts

32,000
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Channel Parameters continued 

Parameter Default Description 

Positive Rate of Change Limit 
(Eng Units) 

0.0 Rate of change in Engineering Units per Second 
that will trigger a Positive Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Negative Rate of Change Limit 
(Eng Units)  

0.0 Rate of change in Engineering Units per Second 
that will trigger a Negative Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Rate of Change Sampling Rate  0.0 Time from 0 to 300 seconds to wait between 
comparisons.  Default of 0.0 is to check after 
every input sample. 

Continued …. 

Rate of Change Alarms 

Modules IC695ALG608 and IC695ALG616 can detect both Negative Rate of Change and 

Positive Rate of Change in Engineering Units per Second.  When either of the Rate of Change 

parameters is configured to be non-zero, the module takes the difference in Engineering Units 

between the previous rate of change sample and the current sample, then divides by the 

elapsed time between samples.   

If the Engineering Unit change from the previous sample to current sample is negative, the 

module compares the rate change with the Negative Rate of Change parameter.  

If the Engineering Unit change between samples is positive, the module compares the results in 

comparing the rate change with the Positive Rate of Change parameter value.   

In either case, if the rate of change is greater than the configured rate, a rate of change alarm 

occurs. The actions taken by the module following the alarm depend on the enabled rate of 

change actions that have been set up in the "Diagnostic Reporting Enable", "Fault Reporting 

Enable", and "Interrupts Enabled" parameters.   

The Rate of Change Sampling Rate parameter determines how frequently the module 

compares the Rate of Change.  If the Rate of Change Sampling Rate is 0 or any time period 

less than the channel update rate, the module compares the Rate of Change for every input 

sample of the channel. 
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Channel Parameters continued 

Parameter Default Description 

High-High Alarm (Eng 
Units) 

High Alarm (Eng Units) 

Low Alarm (Eng Units) 

Low-Low Alarm (Eng 
Units) 

High-High Alarm 
Deadband (Eng Units) 

High Alarm Deadband 
(Eng Units) 

Low Alarm Deadband 
(Eng Units) 

Low-Low Alarm 
Deadband (Eng Units) 

The defaults for 
the High-High, 
High, Low, and 
Low-Low 
parameters 
depend on the 
configured 
Range Type 
and Range.  
Each Range 
and Range 
Type has a 
different set of 
default values. 

Alarms and Deadbands 

All of the alarm parameters are specified in 
Engineering Units. To use alarming, the A/D 
Alarm Mode must also be configured as enabled. 

High-High Alarm and Low-Low Alarm: When the 
configured value is reached or passed, a Low-
Low Alarm or High-High Alarm is triggered.  The 
configured values must be lower than/higher than 
the corresponding low/high alarm limits.  

High Alarm and Low Alarm: When the configured 
value is reached or below (above), a Low (High) 
Alarm is triggered.   

High and Low Alarm Deadbands: A range in 
Engineering Units above the alarm condition (low 
deadband) or below the alarm condition (high 
deadband) where the alarm status bit can remain 
set even after the alarm condition goes away.  
For the alarm status to clear, the channel input 
must fall outside the deadband range.  

Alarm Deadbands should not cause the alarm 
clear condition to be outside the Engineering Unit 
User Limits range.  For example, if the 
engineering unit range for a channel is -1000.0 to 
+1000.0 and a High Alarm is set at +100.0, the 
High Alarm Deadband value range is 0.0 to less 
than 1100.0.  A deadband of 1100.0 or more 
would put the High Alarm clear condition below –
1000.0 units making the alarm impossible to clear 
within the limits. 

User Offset 0.0 Engineering Units offset to change the base of 
the input channel.  This value is added to the 
scaled value on the channel prior to alarm 
checking. 

Software Filtering Disabled Disabled / Enabled. Controls whether software 
filtering will be performed on the inputs. 

Integration Time in 
milliseconds.   

0 Specifies the amount of time in milliseconds for 
the software filter to reach 63.2% of the input 
value.  

A value of 0 indicates software filter is disabled. A 
value of 100 indicates data will achieve 63.2% of 
its value in 100ms.  Default is 0. 

Continued …. 
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Using Alarming 

The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 

parameters can be used to enable different types of responses for individual channel alarms.  

By default, all responses are disabled on every channel.  Any combination of alarm enables can 

be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 

at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 

occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 

application program, as explained below.  

Using Interrupts 

To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 

configuration.  In addition, the program block that should be executed in response to the 

channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AI0001-%AI0020.  

An I/O Interrupt block should be triggered if a High Alarm condition occurs on channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AI00003 (2 Words per channel), so the 

interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 

"%AI0003" as the Trigger. 

Fault Reporting and Interrupts 

These modules have separate enable/disable options for Diagnostic Reporting and Interrupts.  
Normally, disabling a diagnostic (such as Low/High Alarm or Over/Under range) in the 
configuration means that its diagnostic bit is never set.  However, if interrupts are enabled for a 
condition and that interrupt occurs, the diagnostic bit for that condition is also set during the I/O 
Interrupt block logic execution.  The next PLC input scan always clears this interrupt status bit 
back to 0, because Diagnostic Reporting has it disabled. 
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Module Data: IC695ALG608 and IC695ALG616 

The module reports its input channel data in its configured input words, beginning at its 

assigned Channel Value Reference Address. Each channel occupies 2 words (whether the 

channel is used or not): 

Channel Value  
Reference Address 

Contains this Input 

+0, 1 Channel 1 

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+10, 11 Channel 6 

+12, 13 Channel 7 

+14, 15 Channel 8 

For Module IC695ALG616 Only: 

+16, 17 Channel 9 

+18, 19 Channel 10 

+20, 21 Channel 11 

+22, 23 Channel 12 

+24, 25 Channel 13 

+26, 27 Channel 14 

+28, 29 Channel 15 

+30, 31 Channel 16 

 

Depending on its configured Channel Value Format, each enabled channel reports a 32-bit 

floating point or 16-bit integer value to the CPU.   

In the 16-bit integer mode, the low word of the 32-bit channel data area contains the 16-bit 

integer channel value.  The high word (upper 16-bits) of the 32-bit value are set with the sign 

extension of the 16-bit integer.  This sign-extended upper word allows the 16-bit integer to be 

read as a 32-bit integer type in logic without losing the sign of the integer. If the 16-bit integer 

result is negative, the upper word in the 32-bit channel data has the value 0xFFFF.  If the 16-bit 

integer result is positive, the upper word is 0x0000. 
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Resolution and Range Type 

The actual resolution for each input depends on the channel’s configured Range Type and A/D 

Filter Frequency. At higher Filter Frequencies, input resolution decreases. The approximate 

resolution in bits for each Filter Frequency and Range Type are shown in the table below. 

Range Type  
Filter 

Frequency + / - 10V 
0 to 10V,  + / - 5V,   

+ / - 20V 

0 to 5V, 1 to 5V,  

0 to 20mA, 4 to 20mA 

8 Hz 18 17 16 

12 Hz 17 16 15 

16 Hz 17 16 15 

40 Hz 16 15 14 

200 Hz 15 14 13 

500 Hz 14 13 12 

Channel Scanning 

These modules use 4 A/D converters to achieve the fastest possible channel scan times.  The 

module has up to four acquisition cycles for each module scan.  The acquisition cycles and 

channels acquired during each cycle are: 

 

Channels Acquired Acquisition Cycle  

IC695ALG608 IC695ALG616 

1 1, 5 1, 5, 9, 13 

2 2, 6 2, 6, 10, 14 

3 3, 7 3, 7, 11, 15 

4 4, 8 4, 8, 12, 16 

 

To bypass an acquisition cycle, all channels that would be acquired during that cycle must be 

disabled.  

For fastest scan times, always wire by acquisition cycle. For example, if only eight channels 

were used on the 16-channel module, IC695ALG616, channels  1, 2, 5, 6, 9, 10, 13, and 14 

should be used for optimum performance. 
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Channel Diagnostic Data 

In addition to the input data from field devices, the module can be configured to report channel 

diagnostics status data to the CPU. The CPU stores this data at the module’s configured 

Diagnostic Reference Address. Use of this feature is optional. 

The diagnostics data for each channel occupies 2 words (whether the channel is used or not): 

Diagnostic  
Reference Address 

Contains Diagnostics Data for: 

+0, 1 Channel 1 

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+10, 11 Channel 6 

+12, 13 Channel 7 

+14, 15 Channel 8 

For Module IC695ALG616 Only: 

+16, 17 Channel 9 

+18, 19 Channel 10 

+20, 21 Channel 11 

+22, 23 Channel 12 

+24, 25 Channel 13 

+26, 27 Channel 14 

+28, 29 Channel 15 

+30, 31 Channel 16 

When a diagnostic bit equals 1, the alarm or fault condition is present on the channel.  When a 

bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 

configuration for that channel.  
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For each channel, the format of this data is: 

Bit Description 

1 Low Alarm 

2 High Alarm 

3 Underrange 

4 Overrange 

5 Open Wire 

6 – 16 Reserved (set to 0). 

17 Low-Low Alarm 

18 High-High Alarm 

19 Negative Rate of Change Alarm 

20 Positive Rate of Change Alarm 

21 - 32 Reserved (set to 0). 

Module Status Data 

The module can also optionally be configured to return 2 bits of module status data to the CPU. 

The CPU stores this data in the module’s 32-bit configured Module Status Data reference area. 

Bit Description 

1 Module OK (1 = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (1 = Present, 0 = Not present) 

3 - 32 Reserved 

Terminal Block Detection 

The module automatically checks for the presence of a Terminal Block.  

The module’s TB LED indicates the state of the terminal block.  It is green when the Terminal 

Block is present or red if it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 

or removed from a configured module in the system.  The fault type is Field Fault and the fault 

description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 

block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 

terminal block" fault is logged.  

Bit 1 of the Module Status Reference indicates the status of the terminal block.  To enable 

Module Status reporting, the Module Status Reference must be configured.  During operation, 

the PLC must be in an I/O Enabled mode for the current Module Status to be scanned and 

updated in reference memory. 
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Field Wiring: IC695ALG608 and IC695ALG616, Single-Ended Mode  

The table below lists wiring connections for Non-Isolated Analog Input Modules in Single-ended 

mode.  Single-ended mode is the configured default operating mode. 

Terminal IC695ALG608 IC695ALG616 IC695ALG608 IC695ALG616 Terminal

1 Channel 1 IN+ Channel 1 Current Return (IRTN1) 19 

2 Channel 2 IN+ Channel 2 Current Return (IRTN2) 20 

3 Channel 3 IN+ Channel 3 Current Return (IRTN3) 21 

4 Channel 4 IN+ Channel 4 Current Return (IRTN4) 22 

5 Common Common 23 

6 Channel 5 IN+ Channel 5 Current Return (IRTN5) 24 

7 Channel 6 IN+ Channel 6 Current Return (IRTN6) 25 

8 Channel 7 IN+ Channel 7 Current Return (IRTN7) 26 

9 Channel 8 IN+ Channel 8 Current Return (IRTN8) 27 

10 No Connection Channel 9 IN+ No Connection Channel 9 Current Return (IRTN9) 28 

11 No Connection Channel 10 IN+ No Connection Channel 10 Current Return (IRTN10) 29 

12 No Connection Channel 11 IN+ No Connection Channel 11 Current Return (IRTN11) 30 

13 No Connection Channel 12 IN+ No Connection Channel 12 Current Return (IRTN12) 31 

14 Common Common 32 

15 No Connection Channel 13 IN+ No Connection Channel 13 Current Return (IRTN13) 33 

16 No Connection Channel 14 IN+ No Connection Channel 14 Current Return (IRTN14) 34 

17 No Connection Channel 15 IN+ No Connection Channel 15 Current Return (IRTN15) 35 

18 No Connection Channel 16 IN+ No Connection Channel 16 Current Return (IRTN16) 36 

There are no shield terminals on these modules. For shielding, tie the cable shields to the 

ground bar along the bottom of the backplane. M3 tapped holes are provided for this purpose. 

All the common terminals are connected together internally, so any common terminal can be 
used for the negative lead of the external power supply. 

Single-Ended Mode 

 

V 

Current Input 

Channel 1 IN+ 

Channel 2 IN+ 

Channel 3 IN+ 

Channel 4 IN+ 

Common 

• 

• 

• 

Voltage Input 

Channel 1 Current Return 

Channel 2 Current Return 

Channel 3 Current Return 

Channel 4 Current Return 

Common 

• 

• 

•

I 

+ 

+ 

 

For single-ended mode, a voltage 

input should be connected between 

its Channel IN+ terminal and a 

Common (CM) return terminal. 

A current input should be connected 

between its Channel IN+ terminal and 

its Channel Current Return Terminal. 

In addition, a jumper wire should be 

connected between the Channel 

Current Return terminal and a 

Common (COM) return. 
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Field Wiring: IC695ALG608 and IC695ALG616, Differential Mode  

The table below lists wiring connections for Non-Isolated Analog Input Modules configured for 

Differential mode.   

Terminal IC695ALG608 IC695ALG616 IC695ALG608 IC695ALG616 Terminal 

1 Channel 1 IN+ Channel 1 Current Return (IRTN1) 19 

2 Channel 1 IN - No Connection 20 

3 Channel 2 IN+ Channel 2 Current Return (IRTN3) 21 

4 Channel 2 IN - No Connection 22 

5 Common Common 23 

6 Channel 3 IN+ Channel 3 Current Return (IRTN5) 24 

7 Channel 3 IN- No Connection 25 

8 Channel 4 IN+ Channel 4 Current Return (IRTN7) 26 

9 Channel 4 IN- No Connection 27 

10 No Connection Channel 5 IN+ No Connection Channel 5 Current Return (IRTN9) 28 

11 No Connection Channel 5 IN- No Connection 29 

12 No Connection Channel 6 IN+ No Connection Channel 6 Current Return (IRTN11) 30 

13 No Connection Channel 6 IN- No Connection 31 

14 Common Common 32 

15 No Connection Channel 7 IN+ No Connection Channel 7 Current Return (IRTN13) 33 

16 No Connection Channel 7 IN- No Connection 34 

17 No Connection Channel 8 IN+ No Connection Channel 8 Current Return (IRTN15) 35 

18 No Connection Channel 8 IN- No Connection 36 

There are no shield terminals on these modules. For shielding, tie the cable shields to 

the ground bar along the bottom of the backplane. M3 tapped holes are provided for this 

purpose. All the common terminals are connected together internally, so any common 

terminal can be used for the negative lead of the external power supply. 

Differential Input Mode Connections 

 

V 

Current Input 

Channel 1 IN+ 

Channel 1 IN- 

Channel 2 IN+ 

Channel 2 IN- 

Common 

• 

• 

• 

Voltage Input 
Channel 1 Current Return 

No Connection 

Channel 2 Current Return 

No Connection 

Common 

• 

• 

• 

I 

* 

 

*  Keep this jumper as short as possible to minimize error due to 

the added resistance of the wire. This resistance should be 

25m  or less. 

For differential inputs, two adjacent terminals 

are connected as one channel. The lower-

numbered terminal acts as the high side.  

A voltage input is connected between the two 

adjacent Channel IN terminals as shown at 

left. 

A current input is connected between the 

channel’s Channel IN+ and Current Return 

terminals. In addition, a jumper wire must be 

connected between the Channel IN - terminal 

and the corresponding Channel Current 

Return terminal.  

Tie common to signal ground for improved 

channel-to-channel Crosstalk immunity. 

Two door cards are provided with the module: one shows connections for single-ended mode 

and the other shows connections for differential mode. Insert the card that matches the wiring 

that will be used. 
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Analog Output Modules 

This chapter describes Analog Output modules for PACSystems RX3i controllers.  

 

Analog Output Module Catalog Number 

Output Analog 2 Channels, Voltage IC694ALG390 

Output Analog 2 Channels, Current IC694ALG391 

Output Analog Current/Voltage 8 Channels IC694ALG392 

Output Analog Current/Voltage 4 Channels IC695ALG704 

Output Analog Current/Voltage 8 Channels IC695ALG708 

 

 

 

 

10 
Chapter 
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Analog Output Module, 2 Channel Voltage: IC694ALG390 

 

MODULE 0K

IC694ALG390 

Q1 

 

  

 

  

 

  

 

  

 

 

 

Q2 

 

 

 

The 2–Channel Analog Voltage Output module, IC694ALG390, has 

two output channels, each capable of converting 13 bits of binary 

(digital) data to an analog output signal for field devices.  The Analog 

Voltage Output module provides outputs in the range of -10 volts to 

+10 volts.  Both channels are updated on every scan.   

The module’s outputs can be set up to either Default to 0 volts or 

Hold–Last–State if the CPU goes to the Stop mode or Reset.  

Selection of the output default state is made by a jumper on the 

module.  If the jumper is not installed, the outputs Hold Last State.  

This module can be installed in any I/O slot in an RX3i system. 

Isolated +24 VDC Power 

If the module is located in an RX3i Universal Backplane, an external 

source of Isolated +24 VDC is required to provide power for the 

module.  The external source can be connected via the TB1 

connector on the left side of the backplane or directly on the module’s 

terminal block.   

If this module is located in an Expansion Backplane, its primary power 

source can be either the Isolated +24 VDC from the backplane power 

supply or an external Isolated +24 VDC power supply connected to 

the module’s terminal block.  If the external source is set between 

27.5-30 VDC, it takes over the module’s load from the Isolated 24 

VDC system supply. Note that an external source should be used if it 

is desired to maintain hold last state operation during a loss of 

backplane power.   

LED 

The Module OK LED is ON when the module’s power supply is 

operating. 
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Specifications: ALG390 
 

Voltage Range -10 to +10 volts 

Calibration Factory calibrated to 2.5 mV per count 

Supply Voltage (nominal)  +24 VDC, from isolated +24 VDC on backplane or user-
supplied voltage source, and +5 VDC from backplane 

External Supply Voltage Range 18 VDC to 30 VDC 

External Supply Voltage Ripple 10% 

Update Rate  Approximately 5 milliseconds (both channels) Update rate is 
application dependent. 

Resolution  2.5 mV (1 LSB = 2.5 mV) 

Absolute Accuracy * +/-5 mV at 25°C (77°F) 

Offset 1 mV maximum, 0 to 60°C  (32° to 140°F) 

Output Loading (maximum) 5 mA (2 K ohms minimum resistance) 

Output Load Capacitance 2000 pico farads, maximum 

Isolation, Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Internal Power Consumption  32 mA from +5 VDC supply 

 120 mA from +24 VDC supply (isolated backplane or user 
supply) 

 

Refer to Appendix A for product standards and general specifications. 

*  In the presence of severe RF interference (IEC 801–3, 10 V/m), accuracy may be degraded to 

±50 mV. 
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Data Format: ALG390 

Module data is stored by the PLC CPU in 16–bit 2’s complement format:   

 
MSB                                                                                                                                     LSB 

+/-     10      9        8       7        6       5        4        3        2        1       0       X       X       X       X 
 

Resolution of the converted signal is 12 bits binary plus sign, which is effectively 13 bits (1 part 

in 8192).  The module scales the digital data to create an output voltage for the output: 

D/A Bits versus Voltage Outputs 

 

D/A 

BITS 
(decimal)   

VOLTAGE (V) 

010 10 

4000

4000

0

 

Scaling of the output is shown below. 

 

Units 

(decimal)   

VOLTAGE (V) 

010 10 

32000

32000

0
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Field Wiring: ALG390  

Terminal Connection 

1 No connection 

2 No connection 

3 Output 1 

4 Output 2 

5 Output 1 Common  

6 Output 2 Common 

7 Shield termination point for output 1 

8 Shield termination point for output 2 

9 No connection 

10 No connection 

11 - 13 Output default selection jumper  

12  No connection 

13 Output default selection jumper 

14 No connection 

15 No connection 

16 No connection 

17 External +24 VDC Power Supply + 

18 No connection 

19 External +24 VDC Power Supply - 

20 No connection 

 Terminals            Field Wiring 

*Optional Connections 

1 

 

3 

 

5 

 

7 

 

9 

 

11 

 

13 

 

15 

 

17 

 

19 

2 

 

4 

 

6 

 

8 

 

10 

 

12 

 

14 

 

16 

 

18 

 

20 

*

 

       COM 

        COM 

        GND 

        GND 

  

       

       DEF0 
  

*

Q1 

 

Q2 

 NC 

 NC 

*

*
+   

 

 

 - 

24V 

 NC 

 NC 

 NC 

 NC 

 NC 

 NC 

 NC 

 

  

To minimize capacitive loading and noise, all field connections should be wired using a good 

grade of twisted, shielded instrumentation cable.  The shields should be connected to GND on 

the user terminal connector block.  The GND connection provides access to the backplane  

(frame ground) resulting in superior rejection of noise caused by any shield drain currents. 

DEF0 is the optional Output Default Jumper. It determines the operation of both outputs when 

the CPU is in Stop or Reset mode. The jumper should be installed if outputs should default to 0.  

The jumper should not be installed if outputs should hold their last state (the last valid 

commanded value received from the CPU).   

An optional external +24 VDC supply can be installed as shown.   
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Analog Output Module, Current, 2 Channel: IC694ALG391 

 

MODULE 0K

IC694ALG391 

Q1 

 

  

 

  

 

  

 

  

 

 

 

Q2 

 

 

 

The 2–Channel Analog Current Output module, IC694ALG391, has 

two output channels, each capable of converting 12 bits of binary 

(digital) data to an analog output signal for field devices.  Each output 

can be set using a jumper on the module to produce output signals in 

one of two ranges: 

 0 to 20 mA  

 4 to 20 mA.    

Each output may also be set up as a less accurate voltage source.  

The selection of current or voltage output is made with a jumper or 

resistor on the module terminals.  Both channels are updated on 

every scan.   

The module’s outputs can be set up to either Default to 0/4 mA or 

Hold–Last–State if the CPU goes to the Stop mode or Reset.  

Selection of the output default state is made by a jumper on the 

module’s terminal board.  See Output Defaults in this section for more 

information. 

LED 

The Module OK LED is ON when the module’s power supply is 

operating.  

Isolated +24 VDC Power 

If the module is located in an RX3i Universal Backplane, an external 

source of Isolated +24 VDC is required to provide power for the 

module.  The external source can be connected via the TB1 

connector on the left side of the backplane or directly on the module’s 

terminal block.   

If this module is located in an Expansion Backplane, its primary power source can be either the 

Isolated +24 VDC from the backplane power supply or an external Isolated +24 VDC power 

supply connected to the module’s terminal block.  If the external source is set between 27.5-30 

VDC, it takes over the module’s load from the Isolated 24 VDC system supply. Note that an 

external source should be used if it is desired to maintain hold last state operation during a loss 

of backplane power.   
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Specifications: ALG391 
 

Output Current Range 4 to 20 mA and 0 to 20 mA 

Output Voltage Range  1 to 5 volts and 0 to 5 volts 

Calibration Factory calibrated to 4 µA per count 

External Supply Voltage Range  20 VDC to 30 VDC. Depends on the current load 
and the ambient temperature as shown below. 

External Supply Voltage Ripple 10% 

Update Rate 5 milliseconds (approximate, both channels) 
Application dependent. 

Resolution:  

  4 to 20mA 
  0 to 20mA 
  1 to 5V 
  0 to 5V 

4 µA (1 LSB = 4 µA) 
5 µA (1 LSB = 5 µA) 
1 mV (1 LSB = 1 mV) 
1.25 mV (1 LSB = 1.25 mV) 

Absolute Accuracy: *  

  4 to 20mA 
  0 to 20mA 
  1 to 5V 
  0 to 5V 

+/-8 µA at 25°C (77°F) 
+/-10 µA at 25°C (77°F) 
+/-50 mV at 25°C (77°F) 
+/-50 mV at 25°C (77°F) 

Maximum Compliance Voltage 25 VDC 

User Load (current mode) 0 to 850 Ohms 

Output Load Capacitance (current mode) 2000 pF 

Output Load Inductance (current mode) 1 H 

Maximum Output Loading (voltage mode) 5 mA (2 K Ohms minimum resistance)  
(2000 pF maximum capacitance) 

Isolation, Field to Backplane (optical) and to 
frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Internal Power Consumption 30 mA from +5 VDC supply 

 215 mA from Isolated +24 VDC supply 

Refer to Appendix A for product standards and general specifications. 

*  In the presence of severe RF interference (IEC 801–3, 10 V/m), accuracy may be 

degraded to ±80 µA (4 to 20 mA range), ±100µA (0 to 20 mA range). 

Load Current Derating 

 

10°C 20°C 30°C 50°C 60°C 

TOTAL 

MODULE 

LOAD 

CURRENT 

(mA) 

AMBIENT  TEMPERATURE  (°C) 

50

40°C 

40mA 

10

20

30

40

45°C 

51mA 

30mA 

28V 

30V 

26.5V 

NOTE 

WHEN IN VOLTAGE MODE, 
ASSUME 20.5 mA PER 

CHANNEL IN ADDITION TO 
VOUT LOAD CURRENT PER 

CHANNEL. 

EXAMPLE:  BOTH CHANNELS IN 0 TO +10V 
MODE WITH 2K LOADS = 51 mA 
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Data Format: ALG391 

Module data is stored by the PLC CPU in 16–bit 2’s complement format as shown below.   

 
MSB                                                                                                                                     LSB 

X       11      10      9        8       7        6       5        4        3        2        1       0       X       X       X      
 

The 13 most significant bits from the %AQ register are converted to sign magnitude by the PLC 

and sent to the module.   

D/A Bits versus Current Outputs  

The module scales the output data received from the CPU according to the range selected for 

the channel. 

 

%AQ  

Output   

Current (mA) 
40 20 

32000 

0

4 to 20mA Range 

0 to 20mA Range 

 

In the 4 to 20 mA range, the module scales output data with each 1000 counts representing 

0.5 mA. In this range a count of 0 corresponds to 4 mA and a count of 32000 corresponds to 

20 mA.   

In 0 to 20 mA range, the module scales output data so that each 800 counts represents 0.5 mA. 

In this range, a count of 0 corresponds to 0 mA and a count of 32000 corresponds to 20 mA 

with each 800 counts representing 0.5 mA. 

If the module receives negative data from the CPU, it outputs the low end of the range (either 

0 mA or 4 mA).  If a value greater than 32767 is received, it is not accepted. 
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Field Wiring: ALG391 

To minimize the capacitive loading and noise, all field connections to the module should be 

wired using a good grade of twisted, shielded instrumentation cable.  The shields should be 

connected to GND on the user terminal connector block.  The GND connection provides access 

to the backplane (frame ground) resulting in superior rejection of noise caused by any shield 

drain currents. If no jumper is installed, the module performs as a current source.  If the jumper 

is present, the module performs as a voltage source.   

Module Wiring Example Connections 

 Terminals            Field Wiring 

*Optional Connections 

1 

 

3 

 

5 

 

7 

 

9 

 

11 

 

13 

 

15 

 

17 

 

19 

2 

 

4 

 

6 

 

8 

 

10 

 

12 

 

14 

 

16 

 

18 

 

20 

*

   VOUT 1 

   VOUT 2 

  IOUT 1 

  IOUT 2 

RTN 1 

RTN 2 

GN D 

GN D 

    JMPV1 

     JMPV2 

       DEF0 

 

 

         0-20mA 
        CH1 

 

 

 

 

   CH2 
        0-20m A 

*

Q1 

 

Q2 

 NC 
*

 NC 
*

* + 

 

 - 
24V 

 

In this example, Output 1 is used as a voltage output (JMPV1 

connected to IOUT1) in the 0 to 5 V range (RANGE 1 jumper 

installed) Output 2 is used as a current output (JMPV2 not 

connected) in the 4 to 20 mA mode (RANGE2 jumper not 

installed). Both outputs will Hold Last State (no Output Default 

jumper installed, external +24 VDC power supply connected). 

 

IOUT2

GND

1

3

5

7

9

11

13

15

17

19

4

8

10

14

16

18

20

12

2

6

RTN1

RTN2

GND

24V

VOUT1

VOUT2

IOUT1

JMPV1

JMPV2

Output Default Jumper 
No jumper = Hold Last State 

[Present = default to 0/4mA] 

Output 1 Range Select Jumper 
Present = 0 to 5V (0 to 0mA) 

[No jumper = 1 to 5V (4 to 20mA)] 

+

2K 

(Minimum)
Output 1 Used as Voltage Output. 
Voltage mode jumper connected 

from terminal 3 (IOUT1)  
to terminal 9 (JMPV1) 

Output 2 Used as Current Output. 

Voltage mode jumper NOT 
connected to terminal 9 (JMPV2)

External +24V Power 
Supply for Hold Last State 

Outputs 

Output 2 Range Select Jumper 
No jumper = 4 to 20mA (1 to 5V)
[Present = 0 to 0mA (0 to 5V)] 
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Current or Voltage Outputs 

Each channel’s range and its operation in current or voltage mode are set with jumpers on the 

module terminals. For voltage operation, a 250 Ohm resistor can be used instead of a voltage 

jumper to increase the voltage range. The table below lists the output ranges that can be set up 

for each output, and the jumper or resistor settings for each range.  

 

Range  
of the Output 

Range Jumper 
Installed 

Voltage Jumper or  
Resistor Installed 

4 mA to 20 mA No No 

0 mA to 20 mA Yes No 

0 V to 5 V Yes jumper 

0 V to 10 V Yes 250 Ohm resistor 

1 V to 5 V No jumper 

2 V to 10 V No 250 Ohm resistor 

Output Defaults 
Both module outputs can be set to either Default to 0 or 4 mA or Hold Last State if the CPU 

goes to Stop mode or is Reset.  The module’s Output Default operation is set using another 

jumper on the terminal block.   

If the Output Default (DEF0/4) jumper is installed on module terminals 11 and 13, both outputs 

default to the low end of their ranges. 

If the Output Default jumper is not installed, both outputs hold the last valid output value 

received from the PLC CPU.  This option requires an external +24 VDC power supply 

to maintain output power when the system power goes down.   
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Analog Output Module, Current/Voltage, 8 Channel: IC694ALG392 

 

MODULE 0K

USER SUPPLY

IC694ALG392 

Q1 

 

 

 

Q2 

 

 

 

Q3 

 

 

 

Q4 

 

 

 

Q5 

 

 

 

Q6 

 

 

 

Q7 

 

 

 

Q8 

 

 

The 8–Channel Analog Current/Voltage Output module; IC694ALG392, 

provides up to eight single-ended output channels with current loop outputs 

and/or voltage outputs.  Each output channel can be set up using the 

configuration software for any of these ranges: 

 0 to +10 volts (unipolar) 

 10 to +10 volts (bipolar) 

 0 to 20 milliamps 

 4 to 20 milliamps 

Each channel is capable of converting 15 to 16 bits (depending on the 

range selected) of binary data to an analog output.  All eight channels are 

updated every 12 milliseconds.   

In current modes, the module reports an Open Wire fault to the CPU for 

each channel.  The module can go to a known last state when system 

power is interrupted.  As long as external power is applied to the module, 

each output will maintain its last value or reset to zero, as configured. 

This module can be installed in any I/O slot of an RX3i system.   

Isolated +24 VDC Power 

The module must receive its 24 VDC power from an external source. 

If the module is located in an RX3i Universal Backplane, the external 

source can be connected via the TB1 connector on the left side of the 

backplane or directly on the module’s terminal block.   

If this module is located in an Expansion Backplane, the external source 

must be connected to the module’s terminal block. 

LEDs 

The Module OK LED indicates module status. The User Supply LED indicates whether the 

external +24 VDC power supply is present and is above the minimum level.  Both LEDs are 

powered from the +5 VDC backplane power bus. 
 

LED  Indicates 

OK  

 

ON:  Module OK and configured 

Flashing: Module OK but not configured 

OFF: Module is defective or no +5V backplane power present 

USER OK   ON: External power supply present 

OFF: No user power 
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Specifications: ALG392 
 

Number of Output Channels 1 to 8 selectable, single–ended 

Output Current Range 4 to 20 mA and 0 to 20 mA 

Output Voltage Range 0 to 10 V and –10 V  to +10 V 

Calibration Factory calibrated to .625 µA for 0 to 20 mA; 0.5 µA 
for 4 to 20 mA; and .3125 mV for voltage (per count) 

User Supply Voltage (nominal) +24 VDC, from user supplied voltage source 

External Supply Voltage Range 20 VDC to 30 VDC 

Power Supply Rejection Ratio (PSRR) 
 Current 
 Voltage 

 
5 µA/V (typical), 10 µA/V (maximum) 
25 mV/V (typical), 50 mV/V (maximum)  

External Power Supply Voltage Ripple 10% (maximum) 

Internal Supply Voltage +5 VDC from PLC backplane 

Update Rate 8 milliseconds (approximate, all eight channels) 
Determined by I/O scan time, application dependent. 

Resolution: 4 to 20mA:   0.5 µA (1 LSB = 0.5 µA) 

 0 to 20mA:  0.625 µA (1 LSB = 0.625 µA) 

   0 to 10V:  0.3125 mV (1 LSB = 0.3125 mV) 

 -10 to +10V:  0.3125 mV (1 LSB = 0.3125 mV) 

Absolute Accuracy: *  

 Current Mode +/-0.1% of full scale @ 25°C (77°F), typical 
+/-0.25% of full scale @ 25°C (77°F), maximum 
+/-0.5% of full scale over operating temperature range 
(maximum) 

   Voltage Mode +/-0.25% of full scale @ 25°C (77°F), typical 
+/-0.5% of full scale @ 25°C (77°F), maximum 
+/-1.0% of full scale over operating temperature range 
(maximum) 

Maximum Compliance Voltage VUSER –3 V (minimum) to VUSER (maximum) 

User Load (current mode) 0 to 850  (minimum at VUSER = 20 V, maximum 1350 
 at VUSER = 30 V) (Load less than 800  is 

temperature dependent.) 

Output Load Capacitance (current mode) 2000 pF (maximum) 

Output Load Inductance (current mode) 1 H 

Output Loading (voltage mode) 
Output load Capacitance 

5 mA (2 K Ohms minimum resistance) 
(1 µF maximum capacitance) 

Isolation, Field to Backplane (optical) and to 
frame ground 

250 VAC continuous; 1500 VAC for 1 minute 

Power Consumption 110 mA from +5 VDC PLC backplane supply 

 315 mA from +24 VDC user supply 
 

Refer to Appendix A for product standards and general specifications. In order to meet the IEC 1000-4-3 

levels for RF Susceptibility specified in Appendix A, when this module is present, the system must be 

mounted in a metal enclosure. 

 In the presence of severe RF interference (IEC 801–3, 10V/m), accuracy may be degraded to ±1% FS for current 

outputs and ±3% FS for voltage outputs. 
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Derating Curves: ALG392 

For maximum performance and module life, the module should be operated at maximum load 

resistance to offload heat. Module thermal deratings depend on the voltage level and the use of 

current and voltage outputs. The first two charts below show the maximum ambient temperature 

for current-only modules at 30 VDC and at 26.5 VDC. 

Current Outputs Only 

 Ambient 
Temperature 

35 

40 

45 

50 

55 

60 

1 2 3 4 5 6 7 8 

Number of Active Channels 

500 ohm loads

VUSER = 30V 

1200 ohm loads

1000 ohm loads

250 ohm loads

shorted loads 

35

40

45

50

55

60

1 2 3 4 5 6 7 8 

Shorted loads

VUSER = 26.5V

800 ohm loads

500 ohm loads

250 ohm loads

Number of Active Channels 

Ambient 
Temperature

 

Mixed Current and Voltage Outputs 

In the deratings shown below, voltage channels have 2 K Ohm loads and current channels have 

shorted loads. To determine the maximum operating temperature for mixed current and voltage 

outputs, select the line in the chart below that corresponds to the number of voltage channels 

being used.  For example, a module uses 2 voltage channels and 3 current channels. The total 

channels are 5, and the maximum operating temperature is approximately 52.5°C:  

 
Ambient 

 Temperature (°C) 

35 

40 

45 

50 

55 

60 

1 2 3 4 5 6 7 8

2 Channels V 

VUSER = 30V

8 Channels V 

6 Channels V 

4 Channels V 

Active Channels Current and Voltage Mixed  
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Current and Voltage Ranges and Resolution 

In the 4 to 20 mA range the module scans output data from the PLC so that 4 mA corresponds 

to a count of 0, and 20 mA corresponds to a count of 32000.  In the 0 to 20 mA range, user data 

is scaled so that 0 mA corresponds to a count of 0 and 20 mA corresponds to 32000.  In 0 to 

20 mA mode, a value up to 32767 provides a maximum output of approximately 20.5 mA.  In 

current mode, the module also reports an open loop fault to the PLC. 

For voltage operation in the default unipolar mode (0 to +10 volts), data is scaled so that 0 volts 

corresponds to a count of 0 and +10 volts corresponds to a count of 32000.  In this mode, a 

value up to 32767 creates an overrange output of approximately 10.24 volts.   

In the -10 to +10 volt range, data is scaled so that -10 volts corresponds to a count of -32000 

and +10 volts corresponds to a count of +32000.  In this range, output values from  -32767 to 

+32767 result in an overrange of approximately -10.24 volts to +10.24 volts. 

Scaling for both current and voltage ranges is shown below. 

 

Scaled 

output 
value   

Current (mA) 

4 0 20 

32000

0

4 to 20mA Range 

0 to 20mA Range 

 

Scaled 

output 

value  

Voltage (V), Bipolar Mode 

-10 0 +10

32000

0

-32000

Scaled 

output 

value  

Voltage (V), Unipolar Mode 

0 +10

32000

0

 

 

The resolution per bit depends on the channel’s configured range: 

  4 to 20 mA: 0.5 µA  

  0 to 20 mA: 0.625 µA  

  0 to 10 V: 0.3125 mV  

  -10 to +10 V: 0.3125 mV  
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Module Data 

Module ALG392 uses up to 8 output reference words. Each channel provides 16 bits of analog 

output data as an integer value. Output resolution is 15 bits except for the bipolar voltage mode, 

which has 16-bit resolution. The 16th bit is the sign bit. 

 

Range Resolution Range Limits 

0 to 20 mA 15 bits 0 to 32767 

4 to 20 mA 15 bits 0 to 32767* 

0 to 10 V 15 bits 0 to 32767 

-10 to 10 V 16 bits - 32768 to 32767 

* In 4-20 mA mode, if the PLC CPU sends a channel a value that is greater than 32000, the 

module uses the value 32000 instead. 

 

Status Data: ALG292 

This module uses either 8 or 16 discrete input bits, as configured. The first 8 bits are used for 

module status information as shown below.  

In current mode, individual channels can also report Broken Wire diagnostics. Those 

diagnostics are reported in bits 9-16: 

 

  1       2        3        4       5        6        7       8         

Module OK = 1, not OK = 0 

Power Supply OK = 1, below limit = 0 

Reserved 

  9      10      11      12     13      14     15      16         

Channel 1 Broken Wire: 1 = Wire broken (current mode only), 0 = OK 

Channel 2 Broken Wire 

Channel 3 Broken Wire 

Channel 4 Broken Wire 

Channel 5 Broken Wire 

Channel 6 Broken Wire  

Channel 7 Broken Wire 

Channel 8 Broken Wire 
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Field Wiring: ALG392  

Terminal Signal Name Signal Definition 

1 24VIN User Supplied +24 VDC Input 

2 V CH 1 Channel 1 Voltage Output 

3 I CH 1 Channel 1 Current Output 

4 V CH 2 Channel 2 Voltage Output 

5 I CH 2 Channel 2 Current output 

6 V CH 3 Channel 3 Voltage Output 

7 I CH 3 Channel 3 Current output 

8 V CH 4 Channel 4 Voltage Output 

9 I CH 4 Channel 4 Current output 

10 V CH 5 Channel 5 Voltage Output 

11 I CH 5 Channel 5 Current output 

12 V CH 6 Channel 6 Voltage Output 

13 I CH 6 Channel 6 Current output 

14 V CH 7 Channel 7 Voltage Output 

15 I CH 7 Channel 7 Current output 

16 V CH 8 Channel 8 Voltage Output 

17 I CH 8 Channel 8 Current output 

18 V COM Voltage Common 

19 I COM Current Common/User +24 VDC Return 

20 GND Frame ground connection for cable shields 

The diagram below shows connections for current and voltage outputs. Each channel can be 

configured to operate as a voltage output or a current output - not both simultaneously. 

 

( + )             ( - )    

VQ1 

( + )             ( - )    

VQ2 

( + )             ( - )    

VQ3 

( + )             ( - )    

VQ4 

( + )             ( - )    

VQ5 

( + )             ( - )    

VQ6 

( + )             ( - )    

VQ7 

( + )             ( - )    

VQ8 

( - )             ( + )    

 IQ1 

( - )             ( + )    

 IQ2 

( - )             ( + )    

 IQ3 

( - )             ( + )    

 IQ4 

( - )             ( + )    

 IQ6 

( - )             ( + )    

 IQ7 

( - )             ( + )    

 IQ5 

( - )             ( + )    

 IQ8 

Field Wiring for        Terminals          Field Wiring for   
Current Outputs                                   Voltage Outputs 

1 

 

3 

 

5 

 

7 

 

9 

 

11 

 

13 

 

15 

 

17 

 

19 

2 

 

4 

 

6 

 

8 

 

10 

 

12 

 

14 

 

16 

 

18 

 

20 

+ 

 

- 

24 VDC  IN

VCOM 

FGND 
Optional Cable 
Shield Ground 
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Configuration: ALG392 
 

Parameter  Description Values Default Values 

Active Channels Number of channels scanned 1 through 8 1 

Reference Address 
for Module Output 
Data 

Starting address for %AQ 
reference type 

standard range %AQ0001, or next 
highest available 
address 

Reference Address 
for Channel Status 
Data 

Starting address for %I 
reference type 

standard range %I00001, or next 
highest available 
address 

Length Number of %I status locations 8 or 16 8 

Stop Mode Output state when module 
toggled from RUN to STOP 
mode 

Hold Last State 
or Default to 
Zero 

Hold Last State 

Output Channel 
Range 
 

Type of Output Range 0, +10V 
-10, +10V 
4, 20 mA 
0, 20 mA 

 
0, 10V 

 

Active Channels indicates the number of channels that will be scanned by the PLC CPU.  

The choice made for Stop Mode determines whether the module’s outputs will hold their last 

states or default to zero when the goes from Run to Stop mode.   

The %AQ Reference Address parameter selects the start of the area in the %AQ memory 

where the output data to the module will begin.    

The %I Reference Address selects the start of the area in %I memory for the module’s status 

data. If the length is set to 8, then only module status will be reported. If the length is set to 16, 

channel status will also be reported for channels that are operating as current outputs.   

Each channel can be set up to operate on one of four output ranges: 

 0 to 10 V (default 

 -10 to +10 V range 

 4 to 20 mA, and 0 to 20 mA 

 0 to 20 mA 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1974 of 3354



 

 

10-18      PACSystems™ RX3i  System Manual  –  October 2005                                                          GFK-2314C 

10    

Analog Output Module, 4 Channel Voltage / Current: IC695ALG704 

Analog Output Module,8 Channel Voltage / Current: IC695ALG708 

MODULE OK 

FIELD STATUS 

TB 

IC695ALG708 

Q1 

 

 

 

Q2 

 

 

 

Q3 

 

 

 

Q4 

 

 

 

Q5 

 

 

 

Q6 

 

 

 

Q7 

 

 

 

Q8 

 

 

Non-Isolated Analog Voltage/Current Output  module 

IC695ALG704  provides 4 configurable voltage or current output 

channels.  Non-Isolated Analog Voltage/Current Output module 

IC695ALG708, shown at left,  provides 8 configurable voltage or 

current output channels.   Analog channels can be configured for 

these output ranges: 

 Current: 0 to 20mA, 4 to 20mA 

  Voltage: +/- 10V, 0 to 10V 
These modules can be used with a Box-style (IC694TBB032), 

Extended Box-style (IC694TBB132),  Spring-style (IC694TBS032), 

or Extended Spring-style (IC694TBS132) Terminal Block. Extended 

terminal blocks provide the extra shroud depth needed for shielded 

wiring. See chapter 15 for more information about Terminal Blocks. 

Terminal Blocks are ordered separately. 

These modules must be located in an RX3i Universal Backplane. 

They require an RX3i CPU with firmware version 3.0 or later. 

Machine Edition Version 5.0 SP3 Logic Developer-PLC or later must 

be used for configuration. 

Isolated +24 VDC Power 

The module must receive its 24 VDC power from an external source. 

The external source must be connected directly to the module’s 

terminal block. It cannot be connected via the TB1 connector on the 

RX3i Universal Backplane.  Module Features  

 Completely software-configurable, no module jumpers to set 

 Individually enable or disable channels 

 Clamping and Alarm Limits 

 Latching of Alarms 

 Configurable output bias 

 Rapid channel acquisition times based on filter frequency 

 Full autocalibration 

 On-board error-checking 

 Configurable scaling and offsets per channel 

 High alarm, low alarm, high-high alarm, low-low alarm 

detection and reporting selectable per channel 

 Module fault reporting 

 Configurable Hold Last State or Output Defaults 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 1975 of 3354



 

                                                                                  

GFK-2314C           Chapter 10  Analog Output Modules                                                                 10-19 

10    

Specifications:  IC695ALG704 and IC695ALG708 
 
 

Output Ranges Current: 0 to 20mA, 4 to 20mA 

Voltage: +/- 10V, 0 to 10V 

Backplane Power 
Requirements 

375 mA maximum at 3.3V  
  

Power Dissipation within 
Module   (Vuser=24V) 

IC695ALG704: 4.8 Watts maximum 

IC695ALG708:  7.25Watts maximum 

Thermal Derating IC695ALG704: None 

IC695ALG708: Voltage mode: none 
    Current mode: See next page. 

External Power Supply 
Vuser 

Voltage Range: +19.2V to +30VDC 
     Current required for ALG704: 150mA maximum 
     Current required for ALG708: 250mA maximum 

Resolution +/-10V: 15.9 bits,  0 to 10V: 14.9 bits,  0 to 20mA: 15.9 bits, 

4 to 20mA : 15.6 bits 

Output Data Format  Configurable as floating point IEEE 32 bit or 16-bit integer in a 
32-bit field  

Update Rate (Determined 
by I/O scan time, 
application dependent.) 

8 milliseconds (approximate, all eight channels) 

Output Overvoltage 
Protection 

Current outputs only:  -30V for 60 seconds, +30V for one hour 

Calibrated Accuracy  Accurate to within 0.15% of full scale at 25°C 
Accurate to within 0.30% of full scale at 60°C 

In the presence of severe RF interference (IC 801-3, 10V/M), 
accuracy may be degraded to +/-1% FS. 

Output Load Reactance Current: 10µH maximum, Voltage: 1µF maximum 

Maximum Output Load Current:  850 Ohms maximum at Vuser = 20V 

Voltage: 2 Kohms minimum 

Output Gain Drift Voltage output: 20ppm per degree C typical 
Current output: 35ppm per degree C typical 

Output Settling Time Voltage or current output: 2ms, 0 to 95%.  

Isolation, Field to 
Backplane 

2550VDC for one second 

Maximum Compliance 
Voltage 

Vuser – 3V (minimum) to Vuser (maximum) 

Refer to Appendix A for product standards and general specifications. 
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Output Points vs. Temperature, Current Mode 

Module IC695ALG704 has no thermal derating. Module IC695ALG708 has no thermal derating 

in voltage mode. Thermal deratings for module IC695ALG708 In current mode are shown 

below.   

Vuser = 26.5V

50
51
52
53
54
55
56
57
58
59
60

1 2 3 4 5 6 7 8
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e
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Shorted

250 Ohms

500 Ohms

850 Ohms

Vuser = 30V
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Shorted

250 Ohms

500 Ohms

850 Ohms

 

LEDs 

The Module OK LED indicates module status. The Field Status LED indicates whether the 

external +24 VDC power supply is present and is above the minimum level and whether or not 

faults are present.  All LEDs are powered from the backplane power bus. 
 

LED  Indicates 

Module OK  

 

ON Green:  Module OK and configured. 

Quick Flashing Green: Module performing powerup sequence. 

Slow Flashing Green or Amber: Module OK but not configured. 

OFF: Module is defective or no backplane power present 

Field Status  ON Green No faults on any enabled channel, Terminal Block is present, 
and field power is present. 

ON Amber and TB Green: Terminal Block is installed, fault on at least one 
channel, or field power is not present. 

ON Amber and TB Red: Terminal Block not fully removed, field power still 
detected. 

OFF and TB Red: Terminal block not present and no field power is 
detected. 

TB ON Red: Terminal block not present or not fully seated. See above. 

ON Green: Terminal block is present.  See above. 

OFF: No backplane power to module. 
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Configuration Parameters: IC695ALG704 and IC695ALG708 

Module Parameters 

Parameter  Default Description 

Outputs Reference 
Address 

%AQxxxxx Starting address for the module’s output data. This 
defaults to the next available %AQ block. 

ALG704: 8 Outputs Reference 
Length ALG7088: 16 

The number of words used for the module’s output data. 
This parameter cannot be changed. 

Output Command 
Feedback Reference 
Address 

%AIxxxxx Stating address for the module’s command feedback 
data. This defaults to the next available %AI address 
after a non-zero length is configured.  

Output Command 
Feedback Length 

0 The number of words used for the module’s command 
feedback data. Length defaults to 0. It can be set to 8 or 
16, depending on the module type being configured. 

Diagnostic 
Reference Address 

%Ixxxxx Starting address for the channel diagnostics status data. 
This defaults to the next available %I block. 

Diagnostic 
Reference Length 

0 Read Only. The number of bit reference bits required for 
the Channel Diagnostics data. Default is 0, which means 
mapping of Channel Diagnostics is disabled.  Change 
this to a non-zero value to enable Channel Diagnostics 
mapping. Maximum length is 128 bits for module 
IC695ALG704 or 256 bits for module IC695ALG708. 

Module Status 
Reference Address 

%Ixxxxx Starting address for the module’s status data. This 
defaults to the next available %I block. 

Module Status 
Reference Length 

0 Read Only. The number of bits (0 or 32) required for the 
Module Status data. Default is 0, which means mapping 
of Module Status data is disabled.  Change this to a 
non-zero value to enable Module Status data mapping. 

Continued… 

Analog Output Commanded Feedback 

The module returns a copy of the analog output data received from CPU in its corresponding 

channel analog input shared memory.  Output Feedback can be monitored to check the values 

being sent to the channels.  The data is in the same scaled format as the output data for each 

channel. During normal operation this feedback data should match the actual output data after 

one or more PLC scans of module inputs. During faults, ramping, overrange, and clamping 

conditions, the analog output data may differ from the commanded output. 

OverTemperature  

If OverTemperature is enabled, the module generates an OverTemperature alarm if the 

module’s internal temperature is too great for the number of outputs that are on at the same 

time. In addition to the configurable options for OverTemperature fault reporting and interrupts, 

an over temperature condition is also indicated by the OverTemperature bit in the module’s 

Status Reference data. Detection of the OverTemperature status bit is always enabled. 
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Module Parameters 

Parameter  Default Description 

I/O Scan Set 1 The scan set 1 – 32 to be assigned to the module by the 
RX3i CPU. 

Channel Faults w/o 
Terminal Block  

Disabled Enabled / Disabled: Controls whether channel faults and 
configured alarm responses will be generated after a 
Terminal Block removal.  The default setting of Disabled 
means channel faults and alarms are suppressed when 
the Terminal Block is removed.  This parameter does not 
affect module faults including the Terminal Block 
loss/add fault generation. 

Module Fault 
Reporting Enabled 

Enabled Enabled / Disabled. Controls whether the module will 
report faults resulting from either loss of field power or 
overtemperature conditions. 

Field Power 
Removed Enabled 

Enabled Enabled / Disabled. With Module Fault Reporting 
enabled, this parameter controls reporting of Field Power 
Removed module faults. 

Over Temp 
Enabled 

Enabled Enabled / Disabled. With Module Fault Reporting 
enabled, this parameter controls reporting of 
Overtemperature module faults. 

Module Interrupt 
Reporting Enabled 

Disabled Enabled / Disabled.  

Field Power 
Removed Enabled 

Disabled Enabled / Disabled. With Module Interrupt Reporting 
enabled, this parameter controls interrupts for Field 
Power Removed module faults. 

Over Temp 
Enabled 

Disabled Enabled / Disabled. With Module Interrupt Reporting 
enabled, this parameter controls interrupts for 
Overtemperature module faults. 

Range Type Disabled 
Current 

Sets up the type of output to be used for each channel. 
Choices are: Disabled Voltage, Disabled Current, 
Voltage/Current.  

Range (Only for 
Range Type 
Voltage/Current) 

-10V to +10V For voltage/current: -10V to +10V, 0V to +10V, 4mA to 
20 mA, 0mA to 20 mA.  

Channel Value 
Format 

32-bit Floating 
Point 

16-bit integer or 32-bit floating point 

Outputs Default Force to 
Default Value 

Controls the state the output will be set to in Outputs 
Disabled mode (stop),  if a fault occurs, if power is lost, 
or if the configuration is cleared.  

Choices are Hold Last State, or default to a specific 
configured default value.  
 

Continued … 
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Range Type 

Each channel on the module that will be used should be configured for Voltage/Current. Its 

voltage or current range and other parameters can then be configured as needed. If the channel 

output will not be used and is not wired, select either “Disabled” option. If a channel is disabled, 

it is not necessary to configure any of its other parameters. 

If the channel is wired to a current output, but will not presently be used, select "Disabled 

Current". This will set the channel's current output to 0mA (the channel’s voltage output will be 

non-zero).   

If the channel is wired to a voltage output, but will not presently be used, select "Disabled 

Voltage". This will set the channel's voltage output to 0V (the channel’s current output will be 

non-zero).   

Output Defaults 

If Hold Last State is enabled, an output will hold its last commanded value when the CPU 

indicates Outputs Not Enabled, or if one of the fault conditions listed below occurs.  If Hold Last 

State is disabled, the output is commanded to go to the Default Value.  The Default Value must 

be set within the selected output range. If both Default Value and Ramp Rate are enabled, the 

channel will ramp to the default value. Fault conditions are: 

 CPU outputs are not enabled  

 Backplane power is not ok. In that case, there is no ramping, even if ramping has been 
enabled. 

 Loss of communications from CPU. 

 Loss of I/O communications. 

 Loss of field power.  

Outputs Default Notes 

 Hot Removal of the module in an I/O Enabled mode will cause all outputs to Hold Last State 

(even channels configured for Force to Default Value). If that operation is not desirable, the 

outputs can be forced to default by first turning off field power and removing the module’s 

Terminal Block before hot-removing the module.  

 Resetting the module using SVC_REQ 24 causes all channels to Hold Last State even if 

Default Value is configured. The application program must handle output defaulting before 

execution of the Service Request. 

 Default Ramp Rate configuration is ignored if backplane power from the power supply is 

lost. Channels configured for Default Value go to the default value immediately. 

 The first time a configuration is stored following a return of backplane power, the Default 

Ramp rate is not used. Any channel configured for Default Value goes to its default value 

immediately. If analog power was not lost and the same configuration is restored on the next 

powerup, the channel state is unchanged from the time the power was lost. The Default 

Ramp Rate is used for any subsequent reconfiguration. 
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Output Default Conditions and Actions 

Condition Hold Last 
State or 
Default 
Value 

Default 
Ramp Rate 
Enabled 

Outputs 
Enabled and 
Ramp Rate 
Enabled 

Channel Output Setting 

(Except where indicated, field 
power is assumed to be 
present). 

N/A N/A No Output goes to its commanded 
value from reference memory; 
defaults don’t apply. 

Outputs Enabled 
and No Faults 

N/A N/A Yes Output is ramped to the 
commanded output from 
reference memory at the 
Outputs Enabled ramp rate. 
Defaults don’t apply. 

Default 
Value 

No N/A Output is set to the Default 
Value 

Default 
Value 

Yes N/A Output is ramped to the 
Default Value at the Default 
ramp rate, starting at the last 
commanded value before 
entering mode. 

Outputs Disabled, 
Fault  Mode, or 
Reconfiguration 

Hold Last 
State 

N/A N/A Output is held at the last 
commanded value 

Default 
Value 

N/A N/A Output is set to the Default 
Value. 

Loss of 
Backplane Power 
or First 
Configuration 
Store after 
Powerup 

Hold Last 
State 

N/A N/A Output is held at last 
commanded value. 

Hot Removal, 
Reset with 
SVCREQ 24 or 
Cleared 
Configuration 

N/A N/A N/A Output is held at last 
commanded value. 

Loss of Field 
Power 

N/A N/A N/A All outputs go to 0V and 0mA. 
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Channel Parameters, continued 

Parameter  Default Description 

High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale Eng. 
Units equals High Scale A/D Units and Low Scale 
Eng. Units equals Low Scale A/D Units. 

Default = High A/D Limit of selected range type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range type. 
Must be lower than the high scaling value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range type. 
Must be greater than the low scaling value. 

Low Scale Value (A/D 
Units) 

The defaults for the 4 
Scaling parameters  
depend on the 
configured Range 
Type and Range.  
Each Range and 
Range Type have a 
different set of 
defaults. 

Default is Low A/D Limit of selected range type. 

Continued … 

Output Scaling 

By default, the module converts a floating point value from the CPU into a voltage or current 

output over the entire span of its configured Range.  For example, if the Range of a channel is 4 

to 20mA, the module accepts channel output values from 4.000 to 20.000.  By modifying one or 

more of the four channel scaling parameters (Low/High Scale Value parameters) from their 

defaults, the scaled Engineering Unit range can be changed for a specific application. Scaling is 

always linear and inverse scaling is possible.  All alarm values apply to the scaled Engineering 

Units value, not to the A/D units value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 

values. They do not have to be the limits of the output. 

Example  

In this example, the application should interpret 32000 counts as +10V and –32000 counts as -

10V .  The following channel configuration will scale a +/-10V output channel to +/-32000 

counts. 

Channel Value Format = 16 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  10.000 

Low Scale Value (A/D Units)  = -10.000 

 

 

 

Voltage 
-10,000 +10,000 

-32,000

Counts

32,000
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Channel Parameters, continued 

Parameter  Default Description 

High Alarm (Eng 
Units) 

Low Alarm (Eng 
Units) 

The defaults 
depend on the 
configured 
Range. 

All of the alarm parameters are specified in Engineering 
Units. When the configured value is reached or below 
(above), a Low (High) Alarm is triggered.   

Outputs Enabled 
Ramp Rate (Eng 
Units) 

0.0 The rate in Engineering Units at which the output will 
change during normal operation.  

Default Ramp Rate 
(Eng Units) 

0.0 The rate in Engineering Units at which the output will 
change if a fault condition occurs or if outputs are not 
enabled. 

Output Clamping 
Enabled 

Disabled Enabled / Disabled. See description below. 

Upper Clamp Limit 
(Eng Units) 

Lower Clamp Limit 
(Eng Units) 

The defaults 
depend on the 
configured 
Range. 

The Upper Clamp Limit must be greater than the Lower 
Clamp Limit. This parameter can be used to restrict the 
output to a range that is narrower than its configured 
Range Type. For example, a channel configured for –
10V to +10V could be restricted to -8V to +7.5V. 

Default Value (Eng 
Units) 

0.0 If Hold Last State is disabled, the output is commanded 
to go to the Default Vale when the CPU is not in 
Outputs Enabled mode or under certain fault 
conditions. 

User Offset (Eng 
Units) 

0.0 A configurable value that can be used to change the 
base of the channel. This value is added to the scaled 
value of the channel before alarm-checking. 

Continued … 

Lower, Upper Clamp and Alarms  

Alarms can be used to indicate when the module has been commanded to meet or exceed the 

configured high or low limits for each channel. These are set at six configurable alarm trigger 

points: 

 High Alarm and Low Alarm 

 Upper Clamp and Lower Clamp 

 Overrange and Underrange Alarm 

Each alarm is individually configurable per channel to generate diagnostics bit status, fault 

alarms, or interrupt alarms. 

If a channel is commanded higher than the Upper Clamp value, the output is set to the Upper 

Clamp value and an Upper Clamp condition is indicated. If a channel is commanded lower than 

the Lower Clamp value, the output is set to the Lower Clamp value and a Lower Clamp 

condition is indicated. 

The High and Low Alarm checks are performed on the engineering units output value after 

possibly being adjusted by ramping, clamping, and fault conditions. 
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Channel Parameters, continued 

Parameter  Default Description 

Diagnostic Reporting Enable  
If Diagnostic Reporting is enabled, 
the additional parameters listed 
below can be used to enable 
specific types of alarms. 

Disabled 

Fault Reporting Enable  
If Fault Reporting is enabled, the 
additional parameters listed below 
can be used to enable specific 
types of Faults. 

Disabled 
  

Interrupts Enable Disabled 

Low Alarm Enable Disabled  
 

High Alarm Enable Disabled 

Under Range Enable Disabled 

Over Range Enable Disabled 

Lower Clamp Alarm Enable Disabled 

Upper Clamp Alarm Enable Disabled 

Diagnostic Reporting Enable options are used 
to enable reference memory reporting of 
alarms into the Diagnostic Reference area. 

Fault Reporting Enable options enable fault 
logging of alarms into the I/O Fault Table. 

These parameters enable or disable the 
individual diagnostics features of a channel.  

When any of these parameters is enabled, the 
module uses associated parameters to 
perform the enabled feature.  
 

For example, if Over Range is enabled in 
the “Diagnostic Reporting Enable” menu, 
the module will set the Over Range bit in 
the Diagnostic Reference for the channel. 

 
If any of these parameters is disabled, the 
module does not react to the associated alarm 
conditions.  
 

For example, if Low Alarm Enable is set to 
Disabled in the “Fault Reporting Enable” menu, 
the Low Alarm fault is not logged in the I/O 
Fault Table when Low Alarm is detected on the 
channel. 
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Alarming and Fault Reporting 

The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 

parameters can be used to enable different types of responses for individual channel alarms.  

By default, all responses are disabled on every channel.  Any combination of alarm enables can 

be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 

at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 

occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 

application program, as explained below.  

Using Interrupts 

To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 

configuration.  In addition, the program block that should be executed in response to the 

channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AQ0001-

%AQ0008.  An I/O Interrupt block should be triggered if a High Alarm condition occurs on 

channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AQ00003 (2 Words per channel), so the 

interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 

"%AQ0003" as the Trigger. 

Fault Reporting and Interrupts 

These modules have separate enable/disable options for Diagnostic Reporting and Interrupts.  

Normally, disabling a diagnostic (such as Low/High Alarm or Over/Under range) in the 

configuration means that its diagnostic bit is never set.  However, if interrupts are enabled for a 

condition and that interrupt occurs, the diagnostic bit for that condition is also set during the I/O 

Interrupt block logic execution.  The next PLC input scan always clears this interrupt status bit 

back to 0, because Diagnostic Reporting has it disabled. 
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Module Data: IC695ALG704 and IC695ALG708 

The module receives its channel data from its configured output words, beginning at its 

assigned Channel Value Reference Address. Each channel occupies 2 words (whether the 

channel is used or not): 

Channel Value  
Reference Address 

Contains this Input 

+0, 1 Channel 1 

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

For Module IC695ALG708 Only: 

+8, 9 Channel 5 

+10, 11 Channel 6 

+12, 13 Channel 7 

+14, 15 Channel 8 

 

Depending on its configured Channel Value Format, each enabled channel output reference 

location is read as a 32-bit floating point or 16-bit integer value.   

In the 16-bit integer mode, low word of the 32-bit channel data area contains the 16-bit integer 

channel value.  The high word (upper 16-bits) of the 32-bits is ignored. The full range of the 16-

bit integer is a signed decimal value from +32767 to –32768. 

Because the channel reference location is 32 bits, it is possible for the application program to 

write 32-bit signed decimal values to the output reference. However, the program logic must 

restrict the magnitude of the value to the range +32767 to –32768. Exceeding this range will 

result in misinterpretation of the sign bit, and incorrect output channel operation. 
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Channel Diagnostic Data 

In addition to the input data from field devices, the module can be configured to report channel 

diagnostics status data to the CPU. The CPU stores this data at the module’s configured 

Diagnostic Reference Address. Use of this feature is optional. 

The diagnostics data each channel occupies 2 words (whether the channel is used or not): 

Diagnostic  
Reference Address 

Contains Diagnostics Data for: 

+0, 1 Channel 1 

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

For Module IC695ALG708 Only: 

+8, 9 Channel 5 

+10, 11 Channel 6 

+12, 13 Channel 7 

+14, 15 Channel 8 

When a diagnostic bit equals 1, the alarm or fault condition is present on the channel.  When a 

bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 

configuration for that channel.  

For each channel, the format of this data is: 

Bit Description 

1 Low Alarm Exceeded = 1 

2 High Alarm Exceeded = 1 

3 Underrange = 1 

4 Overrange = 1 

5 – 20 Reserved (set to 0). 

21 Lower Clamp Active = 1 

22 Upper Clamp Active = 1 

23 - 32 Reserved (set to 0). 
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Module Status Data 

The module can also optionally be configured to return 4 bits of module status data to the CPU. 

The CPU stores this data in the module’s 32-bit configured Module Status Data reference area. 

Bit Description 

1 Module OK (1 = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (1 = Present, 0 = Not present) 

3 Field Power (0 = Present, 1 = Not present) 

4 Module Overtemperature (0 = Not overtemperature, 1 = Approaching or 

exceeding overtemperature) 

5 - 32 Reserved 

Terminal Block Detection 

The module automatically checks for the presence of a Terminal Block.  

The module’s TB LED indicates the state of the terminal block.  It is green when the Terminal 

Block is present or red if it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 

or removed from a configured module in the system.  The fault type is Field Fault and the fault 

description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 

block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 

terminal block" fault is logged.  

Bit 2 of the Module Status Reference indicates the status of the terminal block.  To enable 

Module Status reporting, the Module Status Reference must be configured.  During operation, 

the PLC must be in an I/O Enabled mode for the current Module Status to be scanned and 

updated in reference memory. 
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Field Wiring: IC695ALG704 and IC695ALG708 

The table below lists wiring connections for the Non-Isolated Analog Output Modules. There are 

no shield terminals. For shielding, tie cable shields to the ground bar along the bottom of the 

backplane. M3 tapped holes are provide in the ground bar for this purpose. 

Terminal IC695ALG704 IC695ALG708 IC695ALG704 IC695ALG708 Terminal 

1 Channel 2 Voltage Out Channel 1 Voltage Out 19 

2 Channel 2 Current Out Channel 1 Current Out 20 

3 Common (COM) Common (COM) 21 

4 Channel 4 Voltage Out Channel 3 Voltage Out 22 

5 Channel 4 Current Out Channel 3 Current Out 23 

6 Common (COM) Common (COM) 24 

7 No Connection Channel 6 Voltage Out No Connection Channel 5 Voltage Out 25 

8 No Connection Channel 6 Current Out No Connection Channel 5 Current Out 26 

9 Common (COM) Common (COM) 27 

10 No Connection Channel 8 Voltage Out No Connection Channel 7 Voltage Out 28 

11 No Connection Channel 8 Current Out No Connection Channel 7 Current Out 29 

12 Common (COM) Common (COM) 30 

13 Common (COM) Common (COM) 31 

14 Common (COM) Common (COM) 32 

15 Common (COM) Common (COM) 33 

16 Common (COM) Common (COM) 34 

17 Common (COM) Common (COM) 35 

18 Common (COM) +24V In 36 

Each channel can be individually-configured to operate as a voltage output or a current output, 

not both simultaneously.  All the common terminals are connected together internally. so any 

common terminal can be used for the negative lead of the external power supply. 

 

V 

Current 
Output Channel 2 Voltage Out

    Channel 2 Current Out

 Common

   Channel 4 Voltage Out

    Channel 4 Current Out

    Common

 

Voltage 

Output 

    Channel 1 Voltage Out 

    Channel 1 Current Out 

    Common 

    Channel 3 Voltage Out 

    Channel 3 Current Out 

    Common 

 

 

1

2

3

4

5

6

.

.

.
18

19

20

21

22

23

24

.

.

.
36

I 

+ 

_ 

+ 

_ 

24VDC

-                +
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Analog Modules with HART Communications 

This chapter describes Non-isolated Analog modules that provide HART communications for 

PACSystems RX3i controllers.  

 Overview of HART Communications for PACSystems RX3i 

 Module Descriptions, specifications, configuration parameters, and wiring information for: 

 Analog Input Module, 6/ 8 Channel Voltage / Current, HART: IC695ALG626 

 Analog Input Module, 8/4 Channel Voltage / Current, HART: IC695ALG628 

 Analog Output Module, 8 Channel Voltage/Current with HART: IC695ALG728 

 COMMREQs for HART Modules 

 HART Function Blocks for the Application Program 

 Converting HART Data to / from RX3i Format 

 

 

11 
Chapter 
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Overview of HART Communications for PACSystems RX3i 

HART® (highway addressable remote transducer) protocol is an open standard owned by the 

members of the HART Communication Foundation. HART combines simultaneous 4-20mA 

current loop operation with digital communications using the same signal. It imposes a 

frequency-shifted AC signal on the normal 4 to 20mA current loop signal. Both analog and 

digital communications signals utilize the same set of wires without signal disruptions. For more 

information about HART, refer to the HART Application Guide, published by the HART 

Communication Foundation (www.hartcomm.org).   

For PACSystems RX3i, point-to-point HART communications are provided by the three analog 

modules described in this chapter.  Each channel on modules IC695ALG626, ALG628, and 

ALG728 can utilize HART 5.0 protocol to communicate with HART field devices. The HART 

devices must be revision 5.0 or later; earlier HART versions use a different messaging format 

that is not supported by the RX3i analog HART modules. 

To utilize HART communications, a channel must be configured for HART operation as 

described in this chapter, and for 4-20mA current range. During module operation, the 4-20mA 

channel signal communicates one process variable. Additional process variables, configuration 

data, and device data are transferred digitally using the HART protocol. The 4-20mA signal is 

not affected by the HART signal.  

RX3i HART Module Operation 

HART is a master-slave communications protocol. An RX3i analog module with HART 

communications act as the Primary Master for a single HART field device and a Secondary 

Master , which is usually an optional handheld device.  RX3i analog HART modules do not 

support multi-drop communications consisting of multiple field devices on a channel, or Burst 

Mode transmissions.  However, they do support the HART concept of multiple “slots” on a field 

device. 

The HART module automatically issues HART commands to any HART device that is present 

and enabled in configuration.  The response data from these commands is maintained within 

the HART module's internal memory and is optionally available for input scanning of HART 

Data, or for response to the Get Device Information COMMREQ (command ).  During start-up 

or after a device configuration changes (HART device "configuration changed" bit is set), the 

HART module executes HART commands 0, 3, 2, 3, 5, 6, 33, 48, and 50 (All Data).  In 

addition, the module periodically re-issues command #3 and also command #33 if HART Slot 

Variables are enabled (Dynamic Data).  The period with which the Dynamic Data commands 

are issued depends on the configuration for HART Pass-Thru Service Options and the number 

of HART devices enabled in a modem group. HART command #59 is issued each time a HART 

device initializes to set the number of preambles to 5.  
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An RX3i HART module can be configured to make HART device data available for input 

scanning by using the HART Data Scan Control.  With this option as part of normal input 

scanning from the module, the automatic HART command response data from each device is 

formatted and written to reference memory at the HART Data Reference Address.  In addition to 

the disabled option, there are two other configuration options for the HART Data Scan Control.  

Dynamic Only periodically updates inputs with data from HART command #3 and provides the 

resulting PV, SV, TV, and FV variables to input reference memory.  If HART Slot Variables are 

enabled, the command #33 slot variable values are also updated automatically.  Dynamic Only 

data also includes the most current Communication and Device Status.  The All Data option 

provides the same information as the Dynamic Only option, plus additional data from HART 

commands 0, 2, 3, 5, 6, 48, and 50.   

In many applications, the Dynamic Only option should provide all of the needed HART 

variables.  The variable data updates automatically in the HART module's input scan data (no 

COMMREQ trigger is needed).  If the Dynamic Only data is not sufficient, additional HART data 

may be accessed automatically using the All Data option.  Enabling either the Dynamic Only or 

All Data option affects the PLC I/O sweep time because of increased input scan data from the 

module.  If neither scan option provides all the necessary inputs or if additional control of HART 

devices is needed, COMMREQs are available that provide additional functionality or replace the 

automatic input scanning.  Two COMMREQs are available.  The Get Device Information 

COMMREQ (Command ) returns the same data for a HART device as the All Data scan 

option; however, this COMMREQ must be reissued in logic to get updates of the variable data.  

The HART Pass-Thru COMMREQ is capable of executing any HART command including 

manufacturer-specific commands; however, care must be used to correctly format HART 

command request and response data which must be byte packed and big-endian formatted. 

Instructions are given in this chapter. 

Using DO I/O with HART Modules 

The HART modules fully support the DOIO function block if only analog channel values and 

analog diagnostics are scanned.  However, DOIO will not function under certain conditions 

when HART devices are enabled and the HART Data Scan Control is set to either All Data or 

Dynamic Only.  Because of CPU limitations, only modules with input scan sizes of 256 bytes or 

less can use the DOIO function block.  HART modules will function normally with DOIO unless 

the input scan size becomes greater than 256 bytes (this input size limitation may be increased 

or eliminated in future releases).  When this input scan size is exceeded, any attempt to use 

DOIO for HART module inputs or outputs will fail, and the DOIO function will not pass power 

flow.  The exact number of devices that can be enabled and DOIO continue to operate depends 

on the module.  For ALG628 and ALG728, the number of devices that can be enabled with All 

Data selected is only , and the number of devices with Dynamic Only selected is 5.  For 

ALG626, the number devices enabled with Dynamic Only selected is 3, and DOIO will not 

function at all for ALG626 if any HART devices are enabled with All Data selected. 
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Analog Input Module,16/ 8 Ch. Voltage / Current, HART: IC695ALG626 

Analog Input Module, 8/4 Ch. Voltage / Current, HART: IC695ALG628 

IC695ALG626 

I1 

  

I2 

  

I3 

  

I4  

 

I5 

 

16  

 

I7 

 

18 

 

19 

 

I10 

 

I11 

 

I12 

 

I13 

 

I14 

 

I15 

 

I16 

MODULE OK 

FIELD STATUS 

TB 

 

Non-Isolated Differential Analog Voltage/Current Input module 

IC695ALG628 provides 8 single-ended or 4 differential input 

channels. Non-Isolated Differential Analog Voltage/Current Input 

module IC695ALG626 provides 6 single-ended or 8 differential 

input channels. Both modules feature HART version 5.0 

communications capability on each channel. Module IC695ALG626 

has four internal HART modems. Module IC695ALG628 has two 

internal HART modems. In single-ended mode, four single-ended 

channels are multiplexed into each HART modem. In differential 

mode,  two differential channels are multiplexed into each HART 

modem. Analog input channels can be configured for these ranges: 

 Current: 0 to 20mA, 4 to 20mA, +/- 20mA 

  Voltage: +/- 0V, 0 to 0V, +/- 5V, 0 to 5V,  to 5V. 

Channels that will use HART communications must be configured for 

the 4-20mA range.  

Module Features  

 Completely software-configurable, no module jumpers to set 

 Full autocalibration 
 On-board error-checking 

 Open-circuit detection for all voltage and 4-20mA inputs 

 Configurable scaling and offsets per channel 

 High alarm, low alarm, high-high alarm, low-low alarm detection 
and reporting selectable per channel 

 Module fault reporting 
 Supports diagnostic point fault contacts in the logic program 

 Flash memory for future upgrades 

 Positive and negative Rate of Change Alarms  

 Autocalibration at startup 
 Configurable interrupts for channel alarms and faults 

 Terminal Block insertion or removal detection 

 Version 5.0 HART communications 

These modules must be located in an RX3i Universal Backplane.  They require an RX3i CPU 

with firmware version 3.5 or later. Machine Edition Version 5.5 or later must be used for 

configuration. The modules can be used with a Box-style (IC694TBB032), Extended Box-style 

(IC694TBB 32),  Spring-style (IC694TBS032), or Extended Spring-style (IC694TBS 32)  

Terminal Block. Extended terminal blocks provide the extra shroud depth needed for shielded 

wiring. Terminal Blocks are ordered separately. 
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Specifications:  IC695ALG626 and IC695ALG628 
 

Input Ranges Current: 0 to 20mA, 4 to 20mA, +/- 20mA 

Voltage: +/- 0V, 0 to 0V, +/- 5V, 0 to 5V,  to 5V 

Backplane Power 
Requirements 

ALG626 600 mA maximum @ 5.0V +5% / - 2.5%,   
  625 mA maximum @ 3.3V +5% / - 3% 

 ALG628:  450 mA maximum @ 5.0V +5% / - 2.5%,  
  625 mA maximum @ 3.3V +5% / - 3% 

Programmer  Machine Edition version 5.5 and later 

Power Dissipation 
within Module 

IC695ALG626:  7.35 watts maximum 
IC695ALG628:  5.55 watts maximum 

Thermal Derating Module IC695ALG628 has no thermal derating. Module IC695ALG626 has no 
thermal derating in voltage mode. Thermal derating for module IC695ALG626 in 
current mode is shown on the next page. 

Resolution 24 bit ADC converted to Floating Point or Integer 

Input Data Format Configurable as floating point IEEE 32 bit or 6-bit integer in a 32-bit field  

Filter Options 8Hz, 2Hz, 6Hz, 40Hz, 200Hz, 500Hz 

Analog Module 
Scan Time (in 
milliseconds) 

The module scan can consist of up to four acquisition cycles. Each cycle 
includes a specific set of channels, as described in the section “Channel 
Scanning”. Total Scan Time depends on the number of acquisition cycles in the 
scan, the configured filter option, and whether the channels are analog or HART. 

Configured Filter  Number of Acquisition Cycles in the Scan 

 1 2 3 4 

 Analog HART Analog HART Analog HART Analog HART 
8 Hz filter 2  28 24  254 362 380 482 506 
2 Hz filter 8  88 6  74 242 260 322 346 
6 Hz filter 6  68 2  34 82 200 242 266 

40 Hz filter 2  28 4  54 62 80 82 06 

200 Hz filter 5 2 9 22 4 32 8 42 

500 Hz filter  
[with filtering and rate 

detection enabled] 

3 N/A 5 
 [6] 

N/A 7 
 [9] 

N/A 9 
 [12] 

N/A 

HART Data Scan 
Time (in seconds) 

The HART data scan can consist of up to four acquisition cycles (similar but 
asynchronous to the analog scan time).  Each cycle includes a specific set of channels: 

For ALG626 single ended: channels -4, 5-8, 9- 2, 3- 6 are separate channel groups. 

For ALG626 differential: channels -2, 3-4, 5-6, 7-8 are separate channel groups. 

For ALG628 single ended: channels -4, 5-8 are separate channel groups. 

For ALG628 differential: channels -2, 3-4 are separate channel groups. 

Note: If you have only 4 Hart Devices on an ALG626 module, to minimize update times it 
is best to connect them to channels , 5, 9, and 3 so you only have  Hart enabled 
channel per channel group. 

 Total HART scan time depends on the number of acquisition cycles in the scan, number 
of retries, enabling/disabling of slot variables, and  use of pass-thru commands. If slot 
variables are enabled, update times are doubled. 

 HART Devices in Group Each HART Data Channel Updates Every: 

 1 0.7 second (typical) 

 2 .9 seconds (typical) 

 3 3.0 seconds (typical) 

 4 4.0 seconds (typical) 

Continued …. 
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Specifications:  IC695ALG608 and IC695ALG616, continued 

Input Impedance > 00 Kohm voltage inputs 

Current Input Resistance 249 ohms +/- % 

Open Circuit Detection time  second maximum  

Overvoltage +/-60 VDC continuous, maximum 

Overcurrent +/-28mA continuous, maximum 

 At 50Hz At 60Hz 

8 Hz filter 03 97 

2 Hz filter 94 89 

6 Hz filter 39 65 

40 Hz filter 4 7 

200 Hz filter 0.  0.2 

Normal Mode Noise Rejection in dB 

500 Hz 0.0 0.0 

Common Mode Noise Rejection  20dB minimum @ 50/60 Hz with 8 Hz filter 

0dB minimum @ 50/60 Hz with 2 Hz filter 

Channel-Channel DC Crosstalk -80 dB minimum (single ended mode) 

-80 dB minimum (differential mode, grounded common) 

-60 dB minimum (differential mode, floating common) 

Calibrated Accuracy* @ 13°C – 33°C 
with 8 Hz, 12 Hz and 16 Hz filter 

+/- 5V, + /- 0V, +/- 20 mA:  0.05% of range. 0 to 0V, 0 to 5V, 
 to 5V, 0 to 20 mA: 0. % of range.  4 to 20 mA:  0. 25% of 

range   

Calibrated Accuracy* @ 0°C – 60°C 
with 8 Hz, 12 Hz and 16 Hz filter 

0 to 0V, 0 to 5V,  to 5V,  0.2% of range.0 to 20 mA: 0.25% of 
range.  4 to 20 mA: 0.3 25% of range. +/- 5V,  +/- 0V: 0. % 
+/- 20 mA:  0. 25% of range 

Calibration Interval 2 months typical to meet accuracy specifications over time.  
Offset can be applied as a periodic calibration adjustment. 

Isolation Voltage 

terminal block to backplane/chassis 

Opto-isolated, transformer isolated 

250 VAC continuous/ 500 VAC for  minute 

* In the presence of severe RF interference (IC 80 -3, 0V/M), accuracy may be degraded by +/- % of range. 

Refer to Appendix A for product standards and general specifications. 

Thermal Derating 

For module IC695ALG626 in current mode, the number of inputs that can be on at the same 

time depends on the ambient temperature as shown below. 
 

IC695ALG626 
Number of Current Type Inputs vs. Ambient Temperature

50
5
52
53
54
55
56
57
58
59
60
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LEDs 

The Module OK LED indicates module status. The Field Status LED indicates the presence of 

a fault on at least one channel or a terminal block error. The TB (Terminal Block) LED indicates 

the presence or absence of the terminal block. LEDs are powered from the backplane power 

bus. 
 

LED  Indicates 

Module OK  

 

ON Green:  Module OK and configured. 

Slow Flashing Green or Amber: Module OK but not configured. 

Quick Flashing Green: Error. 

OFF: Module is defective or no backplane power present 

Field Status  ON Green No faults on any enabled channel, and Terminal Block is present. 

ON Yellow: Fault on at least one channel. 

OFF: Terminal block not present or not fully seated. 

TB ON Red: Terminal block not present or not fully seated. 

ON Green: Terminal block is present. 

OFF: No backplane power to module. 
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Configuration Parameters: IC695ALG626 and IC695ALG628 

Module Parameters 

Parameter Default Description 

Channel Value 
Reference Address 

%AIxxxxx Starting address for the module’s input data. This defaults to 
the next available %AI block. The format of this data is 
shown on page - 4. 

ALG628: 6 Channel Value 
Reference Length ALG626:  32 

The number of words used for the module’s input data. This 
parameter cannot be changed. 

Diagnostic 
Reference Address 

%Ixxxxx Starting address for the channel diagnostics status data. 
The format of this data is shown on page - 6. 

Diagnostic 
Reference Length 

0 The number of bit reference bits required for the Channel 
Diagnostics data. When set to 0, Channel Diagnostics is 
disabled.  To enable Channel Diagnostics mapping, change 
this to a non-zero value. 

Module Status 
Reference Address 

%Ixxxxx Starting address for the module’s status data. The format of 
this data is shown on page - 7. 

Module Status 
Reference Length 

0 The number of bits (0 to 32) required for the Module Status 
data. When set to 0, mapping of Module Status data is 
disabled.  To enable Module Status data mapping, change 
this to a non-zero value. 

HART Data Scan 
Control  

No data Selects whether the CPU will automatically scan from the 
HART module: no data, changed data only, or all data for 
each HART-enabled channel.  See the below for details of 
memory usage. 

Dynamic Data Only: the first 8 words or 288 bits of HART 
data per input device.  

All Data: all of the HART data (88 words or 408 bits for 
each HART input device.  

HART Pass-thru 
Service Options 
 

Once per two 
channel 
scans 

Selects whether the module will automatically service a 
HART pass-through command i each , 2, or  4 channel 
scans or only upon change of the HART device 
configuration or if data hasn’t been read for 0 seconds 
(Pass-Thru Only). If Pass-Thru Only is selected,  scan data 
is not automatically available to the application program.  
However, it can be read using COMMREQ . 

HART Status 
Reference Address 

 Starting address for  the HART Status data. The format of 
this data is shown on page -4 . 

HART Status 
Reference Length 

 Length of the HART Status data; 4 words or 64 bits.  

Continued …. 
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Module Parameters, continued 

Parameter Default Description 

HART Data Reference 
Address 

 Starting address for the HART data for the module in %I, 
%Q, %AI, %AQ, %R, %W, %G, %M, or %T memory. 
Format of this data is shown on page -42. 

Length of the HART data. If Data Scan Control is set to 
no data, the length is 0. The length is automatically set 
according to the selection made for HART Data Scan 
Control 

HART Data 
Scan Control 

HART Data Reference Length 

No Data 0 

Dynamic Data 
Only 

Highest HART-enabled Channel 
Number X ( 8 words or 288 bits) 

HART Data Reference 
Length 

0 

All Data  Highest HART-enabled Channel 
Number X (88 words or 408 bits) 

I/O Scan Set  The scan set  – 32 to be assigned to the module by the 
RX3i CPU 

Inputs Default Force Off In the event of module failure or removal, this parameter 
specifies the state of all Channel Value References for 
the module. 

  Force Off = Channel Values clear to 0. 

  Hold Last State = Channel Values hold their last state. 

Inputs Default w/o 
Terminal Block 

Enabled Enabled / Disabled: Controls whether inputs will be set to 
their defaults if the Terminal Block is removed. 

Channel Faults w/o 
Terminal Block  

Disabled Enabled / Disabled: Controls whether channel faults and 
configured alarm responses will be generated after a 
Terminal Block removal.  The default setting of Disabled 
means channel faults and alarms are suppressed when 
the Terminal Block is removed.  This parameter does not 
affect module faults including the Terminal Block loss/add 
fault generation. 

Analog Input Mode Single-ended 
Input Mode 

Single-ended / Differential: This selection must match the 
input wiring to the module. 

A/D Filter Frequency 40Hz Low pass A/D hardware filter setting for all inputs on the 
module: 8, 2, 6, 40, 200, or 500Hz.  Default is 40Hz.  
Frequencies below the filter setting are not filtered by 
hardware. 

Continued … 
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Channel Parameters 

Parameter Default Description 

Range Type Disabled Voltage/Current, Disabled 

Range (Not for Range 
Type Disabled) 

- 0V to 
+ 0V 

For voltage/current: - 0V to + 0V, 0V to + 0V, 0 V to +5V, 
V to +5V, -5V to +5V, -20mA to +20mA, 4 to 20 mA, 0 to 

20 mA 

Channel Value Format 32-bit 
Floating 
Point 

6-bit integer or 32-bit floating point 

High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale Eng. Units 
equals High Scale A/D Units and Low Scale Eng. Units 
equals Low Scale A/D Units. 

Default is High A/D Limit of selected range type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range type. Must be 
lower than the high scaling value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range type. Must be 
greater than the low scaling value. 

Low Scale Value (A/D 
Units) 

The defaults 
for the 4 
Scaling 
parameters  
depend on 
the 
configured 
Range Type 
and Range.  
Each Range 
and Range 
Type have a 
different set 
of defaults. 

Default is Low A/D Limit of selected range type. 

Continued …. 

Input Scaling 

By default, the module converts a voltage or current input over the entire span of its configured 

Range into a floating point value for the CPU.  For example, if the Range of a channel is 4 to 

20mA, the module reports channel input values from 4.000 to 20.000.  By modifying one or 

more of the four channel scaling parameters (Low/High Scale Value parameters) from their 

defaults, the scaled Engineering Unit range can be changed for a specific application. Scaling 

can provide inputs to the PLC that are already converted to their physical meaning, or convert 

input values into a range that is easier for the application to interpret.  Scaling is always linear 

and inverse scaling is possible.  All alarm values apply to the scaled Engineering Units value, 

not to the A/D input value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 

values. They do not have to be the limits of the input. 
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Example 1 

For a voltage input, 6.0 volts equals a speed of 20 feet per second, and .0 volt equals 0 feet 

per second. The relationship in this range is linear.  For this example, the input values should 

represent speed rather than volts.  The following channel configuration sets up this scaling: 

High Scale Value (Eng Units)  =  20.000 

Low Scale Value (Eng Units)  =  0.000 

High Scale Value (A/D Units)  =  6.000 

Low Scale Value (A/D Units)  = .000 

 

Voltage (A/D Units) .000 6.000

0.000

Feet per 
Second 

(Engineering 
Units) 

20.000

 

For this example, .0V to 6.0V is the normal voltage range, but the module will attempt to scale 

the inputs for a voltage that lies outside the range.  If a voltage of 0.0V were input to the 

channel, the module would return a scaled channel value of 36.000.  The application should use 

alarms or take other precautions for scaled inputs that are outside the acceptable range or 

invalid. 

Example 2 

An existing application uses traditional analog to digital (A/D) count integer values.  With scaling 

and the optional 6-bit integer input option, a channel can be configured to report integer count 

values.  In this example, the application should interpret + 0V as 32000 counts and - 0V as 

-32000 counts.  The following channel configuration will scale a +/- 0V input channel to +/-

32000 counts. 

Channel Value Format = 6 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  0.000 

Low Scale Value (A/D Units)  = - 0.000 

 

 

Voltage 
- 0,000 + 0,000 -32,000

Counts

32,000
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Channel Parameters continued 

Parameter Default Description 

Positive Rate of Change Limit 
(Eng Units) 

0.0 Rate of change in Engineering Units per Second 
that will trigger a Positive Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Negative Rate of Change Limit 
(Eng Units)  

0.0 Rate of change in Engineering Units per Second 
that will trigger a Negative Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Rate of Change Sampling Rate  0.0 Time from 0 to 300 seconds to wait between 
comparisons.  Default of 0.0 is to check after 
every input sample. 

Continued …. 

Rate of Change Alarms 

These modules can detect both Negative Rate of Change and Positive Rate of Change in 

Engineering Units per Second.  When either Rate of Change parameter is configured to be non-

zero, the module takes the difference in Engineering Units between the previous rate of change 

sample and the current sample, then divides by the elapsed time between samples.   

If the Engineering Units change from the previous sample to current sample is negative, the 

module compares the rate change with the Negative Rate of Change parameter.  

If the Engineering Units change between samples is positive, the module compares the results 

in comparing the rate change with the Positive Rate of Change parameter value.   

In either case, if the rate of change is greater than the configured rate, a rate of change alarm 

occurs. The actions taken by the module following the alarm depend on the enabled rate of 

change actions that have been set up in the "Diagnostic Reporting Enable", "Fault Reporting 

Enable", and "Interrupts Enabled" parameters.   

The Rate of Change Sampling Rate parameter determines how frequently the module 

compares the Rate of Change.  If the Rate of Change Sampling Rate is 0 or any time period 

less than the channel update rate, the module compares the Rate of Change for every input 

sample of the channel. 
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Channel Parameters continued 

Parameter Default Description 

High-High Alarm (Eng 
Units) 

High Alarm (Eng Units) 

Low Alarm (Eng Units) 

Low-Low Alarm (Eng 
Units) 

High-High Alarm 
Deadband (Eng Units) 

High Alarm Deadband 
(Eng Units) 

Low Alarm Deadband 
(Eng Units) 

Low-Low Alarm 
Deadband (Eng Units) 

The defaults for 
the High-High, 
High, Low, and 
Low-Low 
parameters 
depend on the 
configured 
Range Type 
and Range.  
Each Range 
and Range 
Type has a 
different set of 
default values. 

Alarms and Deadbands 

All of the alarm parameters are specified in 
Engineering Units. To use alarming, the A/D 
Alarm Mode must also be configured as enabled. 

High-High Alarm and Low-Low Alarm: When the 
configured value is reached or passed, a Low-
Low Alarm or High-High Alarm is triggered.  The 
configured values must be lower than/higher than 
the corresponding low/high alarm limits.  

High Alarm and Low Alarm: When the configured 
value is reached or below (above), a Low (High) 
Alarm is triggered.   

High and Low Alarm Deadbands: A range in 
Engineering Units above the alarm condition (low 
deadband) or below the alarm condition (high 
deadband) where the alarm status bit can remain 
set even after the alarm condition goes away.  
For the alarm status to clear, the channel input 
must fall outside the deadband range.  

Alarm Deadbands should not cause the alarm 
clear condition to be outside the Engineering Unit 
User Limits range.  For example, if the 
engineering unit range for a channel is - 000.0 to 
+ 000.0 and a High Alarm is set at + 00.0, the 
High Alarm Deadband value range is 0.0 to less 
than 00.0.  A deadband of 00.0 or more 
would put the High Alarm clear condition below –
000.0 units making the alarm impossible to clear 

within the limits. 

User Offset 0.0 Engineering Units offset to change the base of 
the input channel.  This value is added to the 
scaled value on the channel prior to alarm 
checking. 

Software Filtering Disabled Disabled / Enabled. Controls whether software 
filtering will be performed on the inputs. 

Integration Time in 
milliseconds.   

0 Specifies the amount of time in milliseconds for 
the software filter to reach 63.2% of the input 
value.  

A value of 0 indicates software filter is disabled. A 
value of 00 indicates data will achieve 63.2% of 
its value in 00ms.  Default is 0. 

Continued …. 
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Using Alarming 

The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 

parameters can be used to enable different types of responses for individual channel alarms.  

By default, all responses are disabled on every channel.  Any combination of alarm enables can 

be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 

at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 

occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 

application program, as explained below.  

Using Interrupts 

To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 

configuration.  In addition, the program block that should be executed in response to the 

channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AI000 -%AI0020.  

An I/O Interrupt block should be triggered if a High Alarm condition occurs on channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AI00003 (2 Words per channel), so the 

interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 

"%AI0003" as the Trigger. 

Fault Reporting and Interrupts 

These modules have separate enable/disable options for Diagnostic Reporting and Interrupts.  

Normally, disabling a diagnostic (such as Low/High Alarm or Over/Under range) in the 

configuration means that its diagnostic bit is never set.  However, if interrupts are enabled for a 

condition and that interrupt occurs, the diagnostic bit for that condition is also set during the I/O 

Interrupt block logic execution.  The next PLC input scan always clears this interrupt status bit 

back to 0, because Diagnostic Reporting has it disabled. 

 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2003 of 3354



 

                                                                                  

GFK-2314C           Chapter 11  Analog Modules with HART Communications                                                     11-15 

11    

Channel Parameters continued 

Parameter Default Description 

HART Communications Disabled  Enabled/disabled. Set this to enabled if the channel 
will use HART communications. Enabling HART 
communications on a channel forces the channel to 4-
20mA operation.  

HART Slot Variables Disabled Enabled/disabled. If HART Slot Variables is enabled, 
the module will periodically send HART command #33 
to request data. Channel variables will be read and 
placed in the HART scan block channel data. For 
each slot, the variable assignment code can be set 
between 0 and 255. 

Slot Code 0, , 2, 3  The slot transmitter variable assignment code that will 
be used to retrieve data from the connected HART 
device.  This is used with HART Pass-Thru command 
33, byte 0. These values are used in the request data 
for HART command #33. 
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Input Module Data Formats 

This section explains how the module uses separate reference areas that can be assigned 

during module configuration: 

 Channel Value Reference Data, required memory for the analog input channel values. 

 Input Channel Diagnostic Reference Data, optional memory for channel faults and alarms. 

 Module Status Reference Data, optional memory for general module status data. 

In addition, during configuration, optional HART Reference Data, memory can be assigned. See 

the section “HART Reference Data” later in this chapter for details. 

Channel Value Reference Data 

The module reports its input channel data in its configured Channel Value Reference input 

words, beginning at its assigned Channel Value Reference Address. Each channel value 

occupies 2 words, whether the channel is used or not: 

Channel Value  
Reference Address 

Contains this Input 

+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 

For Module IC695ALG626 Only: 

+ 6, 7 Channel 9 

+ 8, 9 Channel 0 

+20, 2  Channel  

+22, 23 Channel 2 

+24, 25 Channel 3 

+26, 27 Channel 4 

+28, 29 Channel 5 

+30, 3  Channel 6 

 

Depending on its configured Channel Value Format, each enabled channel reports a 32-bit 

floating point or 6-bit integer value to the CPU.   
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In the 6-bit integer mode, the low word of the 32-bit channel data area contains the 6-bit 

integer channel value.  The high word (upper 6-bits) of the 32-bit value are set with the sign 

extension of the 6-bit integer.  This sign-extended upper word allows the 6-bit integer to be 

read as a 32-bit integer type in logic without losing the sign of the integer. If the 6-bit integer 

result is negative, the upper word in the 32-bit channel data has the value 0xFFFF.  If the 6-bit 

integer result is positive, the upper word is 0x0000. 

Resolution and Range Type 

The actual resolution for each input depends on the channel’s configured Range Type and A/D 

Filter Frequency. At higher Filter Frequencies, input resolution decreases. The approximate 

resolution in bits for each Filter Frequency and Range Type are shown in the table below. 

Range Type  
Filter 

Frequency + / - 10V 
0 to 10V,  + / - 5V,   

+ / - 20V 

0 to 5V, 1 to 5V,  

0 to 20mA, 4 to 20mA 

8 Hz 8 7 6 

2 Hz 7 6 5 

6 Hz 7 6 5 

40 Hz 6 5 4 

200 Hz 5 4 3 

500 Hz 4 3 2 

Channel Scanning 

These modules use 4 A/D converters to achieve the fastest possible channel scan times.  The 

module has up to four acquisition cycles for each module scan.  The acquisition cycles and 

channels acquired during each cycle are: 

 

Channels Acquired Acquisition Cycle  

IC695ALG628 IC695ALG626 

 , 5 , 5, 9, 3 

2 2, 6 2, 6, 0, 4 

3 3, 7 3, 7, , 5 

4 4, 8 4, 8, 2, 6 

 

To bypass an acquisition cycle, all channels that would be acquired during that cycle must be 

disabled.  

For fastest scan times, always wire by acquisition cycle. For example, if only eight channels 

were used on the 6-channel module, IC695ALG626, channels  , 2, 5, 6, 9, 0, 3, and 4 

should be used for optimum performance. 
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Input Channel Diagnostic Reference Data 

If the module is configured to use a Diagnostic Reference Address, it reports channel 

diagnostics status data to the CPU. The CPU stores this data at the module’s configured 

Diagnostic Reference Address. Use of this feature is optional. 

The diagnostics data for each channel occupies 2 words (whether the channel is used or not): 

Diagnostic Reference Address Contains Diagnostics Data for: 

+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 

For Module IC695ALG626 Only: 

+ 6, 7 Channel 9 

+ 8, 9 Channel 0 

+20, 2  Channel  

+22, 23 Channel 2 

+24, 25 Channel 3 

+26, 27 Channel 4 

+28, 29 Channel 5 

+30, 3  Channel 6 

When a diagnostic bit equals , the alarm or fault condition is present on the channel.  When a 

bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 

configuration for that channel. For each channel, the format of this data is: 

Bit Description 

 Low Alarm 

2 High Alarm 

3 Underrange 

4 Overrange 

5 Open Wire 

6 – 6 Reserved (set to 0). 

7 Low-Low Alarm 

8 High-High Alarm 

9 Negative Rate of Change Alarm 

20 Positive Rate of Change Alarm 

2  - 32 Reserved (set to 0). 
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Module Status Reference Data 

The module can optionally be configured to return 2 bits of module status data to the CPU. The 

CPU stores this data in the module’s 32-bit configured Module Status Reference area. 

Bit Description 

 Module OK (  = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (  = Present, 0 = Not present) 

3 - 32 Reserved 

During operation, the PLC must be in an I/O Enabled mode for the current Module Status to be 

scanned and updated in reference memory. 

Terminal Block Detection 

The module automatically checks for the presence of a Terminal Block. The module’s TB LED 

indicates the state of the terminal block.  It is green when the Terminal Block is present or red if 

it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 

or removed from a configured module in the system.  The fault type is Field Fault and the fault 

description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 

block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 

terminal block" fault is logged.  

Bit 2 of the Module Status Reference indicates the status of the terminal block.   
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Field Wiring: IC695ALG626 and ALG628, Single-Ended Mode  

The table below lists wiring connections for Single-ended mode.  

Terminal ALG628 ALG628 ALG626  ALG628 Terminal

 Channel  IN+ Channel  Current Return (IRTN ) 9 

2 Channel 2 IN+ Channel 2 Current Return (IRTN2) 20 

3 Channel 3 IN+ Channel 3 Current Return (IRTN3) 2  

4 Channel 4 IN+ Channel 4 Current Return (IRTN4) 22 

5 Common Common 23 

6 Channel 5 IN+ Channel 5 Current Return (IRTN5) 24 

7 Channel 6 IN+ Channel 6 Current Return (IRTN6) 25 

8 Channel 7 IN+ Channel 7 Current Return (IRTN7) 26 

9 Channel 8 IN+ Channel 8 Current Return (IRTN8) 27 

0 No Connection Channel 9 IN+ No Connection Channel 9 Current Return (IRTN9) 28 

 No Connection Channel 0 IN+ No Connection Channel 0 Current Return (IRTN 0) 29 

2 No Connection Channel  IN+ No Connection Channel  Current Return (IRTN ) 30 

3 No Connection Channel 2 IN+ No Connection Channel 2 Current Return (IRTN 2) 3  

4 Common Common 32 

5 No Connection Channel 3 IN+ No Connection Channel 3 Current Return (IRTN 3) 33 

6 No Connection Channel 4 IN+ No Connection Channel 4 Current Return (IRTN 4) 34 

7 No Connection Channel 5 IN+ No Connection Channel 5 Current Return (IRTN 5) 35 

8 No Connection Channel 6 IN+ No Connection Channel 6 Current Return (IRTN 6) 36 

There are no shield terminals on these modules. For shielding, tie the cable shields to the ground bar 
along the bottom of the backplane. M3 tapped holes are provided for this purpose. 

All the common terminals are connected together internally, so any common terminal can be used for the 
negative lead of the external power supply. 

Single-Ended Mode 

 

V 

Current Input 

Channel 1 IN+ 

Channel 2 IN+ 

Channel 3 IN+ 

Channel 4 IN+ 

Common 

• 

• 

• 

Voltage Input 

Channel 1 Current Return 

Channel 2 Current Return 

Channel 3 Current Return 

Channel 4 Current Return 

Common 

• 

• 

•

I 

+ 

+ 

 

For single-ended mode, a voltage input 

should be connected between its 

Channel IN+ terminal and a Common 

(COM) return terminal. 

A current input should be connected 

between its Channel IN+ terminal and 

its Channel Current Return Terminal. 

In addition, a jumper wire should be 

connected between the Channel 

Current Return terminal and a 

Common (COM) return. 
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Field Wiring: IC695ALG626 and ALG628, Differential Mode  

The table below lists wiring connections for modules configured for Differential mode.   

Terminal  ALG628 ALG626 ALG628 ALG626 Terminal 

 Channel  IN+ Channel  Current Return (IRTN ) 9 

2 Channel  IN - No Connection 20 

3 Channel 2 IN+ Channel 2 Current Return (IRTN3) 2  

4 Channel 2 IN - No Connection 22 

5 Common Common 23 

6 Channel 3 IN+ Channel 3 Current Return (IRTN5) 24 

7 Channel 3 IN- No Connection 25 

8 Channel 4 IN+ Channel 4 Current Return (IRTN7) 26 

9 Channel 4 IN- No Connection 27 

0 No Connection Channel 5 IN+ No Connection Channel 5 Current Return (IRTN9) 28 

 No Connection Channel 5 IN- No Connection 29 

2 No Connection Channel 6 IN+ No Connection Channel 6 Current Return (IRTN ) 30 

3 No Connection Channel 6 IN- No Connection 3  

4 Common Common 32 

5 No Connection Channel 7 IN+ No Connection Channel 7 Current Return (IRTN 3) 33 

6 No Connection Channel 7 IN- No Connection 34 

7 No Connection Channel 8 IN+ No Connection Channel 8 Current Return (IRTN 5) 35 

8 No Connection Channel 8 IN- No Connection 36 

There are no shield terminals on these modules. For shielding, tie the cable shields to the 

ground bar along the bottom of the backplane. M3 tapped holes are provided for this purpose. 

All the common terminals are connected together internally, so any common terminal can be 

used for the negative lead of the external power supply. 

Differential Input Mode Connections 

 

V 

Current Input 

Channel 1 IN+ 

Channel 1 IN- 

Channel 2 IN+ 

Channel 2 IN- 

Common 

• 

• 

• 

Voltage Input 
Channel 1 Current Return 

No Connection 

Channel 2 Current Return 

No Connection 

Common 

• 

• 

• 

I 

* 

 

*  Keep this jumper as short as possible to minimize error due to 

the added resistance of the wire. This resistance should be 

25m  or less. 

For differential inputs, two adjacent terminals 

are connected as one channel. The lower-

numbered terminal acts as the high side.  

A voltage input is connected between the two 

adjacent Channel IN terminals as shown at 

left. 

A current input is connected between the 

channel’s Channel IN+ and Current Return 

terminals. In addition, a jumper wire must be 

connected between the Channel IN - terminal 

and the corresponding Channel Current 

Return terminal.  

Tie common to signal ground for improved 

channel-to-channel Crosstalk immunity. 

Two door cards are provided with the module: one shows connections for single-ended mode 

and the other shows connections for differential mode. Insert the card that matches the wiring 

that will be used. 
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HART Device Connections  

Example connections for 2-wire transmitters are shown below. 

Connecting Two-Wire Current Loop 

 

Channel n IN+ Channel n Current Return 

 

Common 

HART Device 24V 

+     --               +

 

Connecting an Active-Source Device 

 

Channel n IN+ Channel n Current Return 

 

Common 

HART Device

+               -
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Analog Output Module, 8 ChannelVoltage/Current with HART, 

IC695ALG728 

MODULE OK 

FIELD STATUS 

TB 

IC695ALG728 

Q1 

 

 

 

Q2 

 

 

 

Q3 

 

 

 

Q4 

 

 

 

Q5 

 

 

 

Q6 

 

 

 

Q7 

 

 

 

Q8 

 

 

Non-Isolated Analog Voltage/Current Output module 

IC695ALG728 provides 8 configurable voltage or current output 

channels with HART version 5.0 communications capability on each 

channel. The module has two internal HART modems. Four single-

ended channels are multiplexed with each HART modem.  

Analog channels can be configured for these output ranges: 

 Current: 0 to 20mA, 4 to 20mA 

  Voltage: +/- 0V, 0 to 0V 

Channels that will use HART communications must be configured for 

the 4-20mA range. 

Module Features  

 Completely software-configurable, no module jumpers to set 

 Individually enable or disable channels 

 Clamping and Alarm Limits 

 Latching of Alarms 

 Configurable output bias 

 Rapid channel acquisition times based on filter frequency 

 Full autocalibration 

 On-board error-checking 

 Configurable scaling and offsets per channel 

 High alarm, low alarm, high-high alarm, low-low alarm 

detection and reporting selectable per channel 

 Module fault reporting 

 Configurable Hold Last State or Output Defaults 

 Version 5.0 HART communications 

This module can be used with a Box-style (IC694TBB032), Extended Box-style (IC694TBB 32),  

Spring-style (IC694TBS032), or Extended Spring-style (IC694TBS 32) Terminal Block. 

Extended terminal blocks provide the extra shroud depth needed for shielded wiring. Terminal 

Blocks are ordered separately. The module must be located in an RX3i Universal Backplane. It  

requires an RX3i CPU with firmware version 3.5 or later. Machine Edition Version 5.0 SP3 Logic 

Developer-PLC or later must be used for configuration. 

Isolated +24 VDC Power 

The module must receive its 24 VDC power from an external source. The external source must 

be connected directly to the module’s terminal block. It cannot be connected via the TB  

connector on the RX3i Universal Backplane.   
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Specifications:  IC695ALG728 
 

Output Ranges Current: 0 to 20mA, 4 to 20mA 
Voltage: +/- 0V, 0 to 0V 

Backplane Power 
Requirements 

380 mA maximum at 3.3V  
  

Power Dissipation within 
Module   (Vuser=24V) 

7.25Watts maximum 

Thermal Derating TBD 

External Power Supply 
Vuser 

Voltage Range: + 9.2V to +30VDC 
Current required: 250mA maximum 

Resolution +/- 0V: 5.9 bits,  0 to 0V: 4.9 bits,  0 to 20mA: 5.9 bits, 
4 to 20mA : 5.6 bits 

HART Communications Version 5.0 HART protocol 

Output Data Format  Configurable as floating point IEEE 32 bit or 6-bit integer in a 32-bit 
field  

Analog Update Rate 
(Determined by I/O scan 
time, application dependent.) 

6mS with HART (approximate, all eight channels) 
8mS without HART (approximate, all eight channels) 

HART Data Scan Time (in seconds) The HART data scan can consist of up to two  acquisition 
cycles (similar but asynchronous to the analog scan time).. Each cycle includes a specific set of channels.  
For ALG728: -4, 5-8 are separate channel groups. Total HART scan time depends on the number of 
acquisition cycles in the scan, number of retries, enabling/disabling of slot variables, , and  use of 
pass-thru commands. If slot variables are enabled, update times are doubled. 

1 HART device In group Each HART Data channel updates every 0.7 second (typical) 

2 HART devices in group Each HART Data channel updates every .9 seconds (typical) 

Output Overvoltage 
Protection 

Current outputs only:  -30V for 60 seconds, +30V for one hour 

Calibrated Accuracy  Accurate to within 0. 5% of full scale at 25°C 
Accurate to within 0.30% of full scale at 60°C 

In the presence of severe RF interference (IC 80 -3, 0V/M), 
accuracy may be degraded to +/- % FS. 

Output Load Reactance Current: 0µH maximum, Voltage: µF maximum 

Maximum Output Load Current:  850 Ohms maximum at Vuser = 20V 
Voltage: 2 Kohms minimum 

Output Gain Drift Voltage output: 20ppm per degree C typical 
Current output: 35ppm per degree C typical 

Output Settling Time Voltage Output:  2ms, 0 to 95% 
   Current output with HART: 70mS, 0 to 95% 
   Current output without HART: 23ms, 0 to 95% 

Isolation, Field to 
Backplane 

2550VDC for one second 

Maximum Compliance 
Voltage 

Vuser – 3V (minimum) to Vuser (maximum) 

Refer to Appendix A for product standards and general specifications. 
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Output Points vs. Temperature, Current Mode 

IC695ALG728 Vuser = 26.5V
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IC695ALG728 Vuser = 30V
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LEDs 

The Module OK LED indicates module status. The Field Status LED indicates whether the 

external +24 VDC power supply is present and is above the minimum level and whether or not 

faults are present.  All LEDs are powered from the backplane power bus. 
 

LED  Indicates 

Module OK  

 

ON Green:  Module OK and configured. 

Quick Flashing Green: Module performing powerup sequence. 

Slow Flashing Green or Amber: Module OK but not configured. 

OFF: Module is defective or no backplane power present 

Field Status  ON Green No faults on any enabled channel, Terminal Block is present, 
and field power is present. 

ON Amber and TB Green: Terminal Block is installed, fault on at least one 
channel, or field power is not present. 

ON Amber and TB Red: Terminal Block not fully removed, field power still 
detected. 

OFF and TB Red: Terminal block not present and no field power is 
detected. 

TB ON Red: Terminal block not present or not fully seated. See above. 

ON Green: Terminal block is present.  See above. 

OFF: No backplane power to module. 
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Configuration Parameters: IC695ALG728 

Module Parameters 

Parameter  Default Description 

Outputs Reference 
Address 

%AQxxxxx Starting address for the module’s output data. This 
defaults to the next available %AQ block. The format of 
this data is shown on page -33. 

Outputs Reference 
Length 

ALG728: 6 The number of words used for the module’s output data. 
This parameter cannot be changed. 

Output Command 
Feedback Reference 
Address 

%AIxxxxx Stating address for the module’s command feedback 
data. This defaults to the next available %AI address 
after a non-zero length is configured.  

Output Command 
Feedback Length 

0 The number of words used for the module’s command 
feedback data. Length defaults to 0. It can be set to 8 or 
6, depending on the module type being configured. 

Diagnostic 
Reference Address 

%Ixxxxx Starting address for the channel diagnostics status data. 
This defaults to the next available %I block. The format 
of this data is shown on page -34. 

Diagnostic 
Reference Length 

0 Read Only. The number of bit reference bits required for 
the Channel Diagnostics data. Default is 0, which means 
mapping of Channel Diagnostics is disabled.  Change 
this to a non-zero value to enable Channel Diagnostics 
mapping. Maximum length is 256 bits. 

Module Status 
Reference Address 

%Ixxxxx Starting address for the module’s status data. This 
defaults to the next available %I block. The format of 
this data is shown on page -35. 

Module Status 
Reference Length 

0 Read Only. The number of bits (0 or 32) required for the 
Module Status data. Default is 0, which means mapping 
of Module Status data is disabled.  Change this to a 
non-zero value to enable Module Status data mapping. 

Continued… 

Analog Output Commanded Feedback 

The module returns a copy of the analog output data received from CPU in its corresponding 

channel analog input shared memory.  Output Feedback can be monitored to check the values 

being sent to the channels.  The data is in the same scaled format as the output data for each 

channel. During normal operation this feedback data should match the actual output data after 

one or more PLC scans of module inputs. During faults, ramping, overrange, and clamping 

conditions, the analog output data may differ from the commanded output. 
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Module Parameters 

Parameter  Default Description 

HART Data Scan 
Control  

No data Selects whether the CPU will automatically scan from 
the HART module: no data, changed data only, or all 
data for each HART-enabled channel.  See the below 
for details of memory usage. 

Dynamic Data Only: the first 8 words or 288 bits of 
HART data per input device.  

All Data: all of the HART data (88 words or 408 bits for 
each HART input device.  

HART Pass-thru 
Service Options 
 

Once per two 
channel 
scans 

Selects whether the module will automatically service a 
HART pass-through command each , 2, or  4 channel 
scans or only upon change of HART device 
configuration or if data hasn’t been read for 0 seconds 
(Pass-Thru Only). If Pass-Thru Only is selected,  scan 
data is not available to the application program.   

HART Status 
Reference Address 

 Starting address of the HART Status data. Format of 
this data is shown on page -4 . 

HART Status 
Reference Length 

 Length of the HART Status data; 4 words or 64 bits.  

HART Data 
Reference Address 

 Starting address for the module’s HART data in %I, %Q, 
%AI, %AQ, %R, %W, %G, %M, or %T memory. Format 
of this data is shown on page -42. 

Length of the HART data. If Data Scan Control is set to 
no data, the length is 0. The length is automatically set 
according to the selection made for HART Data Scan 
Control: 

HART Data Scan 
Control 

HART Data Reference Length 

No Data 0 

Dynamic Data 
Only 

Highest HART-enabled Channel 
Number X ( 8 words or 288 bits) 

HART Data 
Reference Length 

0 

All Data  Highest HART-enabled Channel 
Number X (88 words or 408 bits) 

Continued… 
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Module Parameters 

Parameter  Default Description 

I/O Scan Set  The scan set  – 32 to be assigned to the module by the 
RX3i CPU. 

Channel Faults w/o 
Terminal Block  

Disabled Enabled / Disabled: Controls whether channel faults and 
configured alarm responses will be generated after a 
Terminal Block removal.  The default setting of Disabled 
means channel faults and alarms are suppressed when 
the Terminal Block is removed.  This parameter does not 
affect module faults including the Terminal Block 
loss/add fault generation. 

Module Fault 
Reporting Enabled 

Enabled Enabled / Disabled. Controls whether the module will 
report faults resulting from either loss of field power or 
overtemperature conditions. 

Field Power 
Removed Enabled 

Enabled Enabled / Disabled. With Module Fault Reporting 
enabled, this parameter controls reporting of Field Power 
Removed module faults. 

Over Temp 
Enabled 

Enabled Enabled / Disabled. With Module Fault Reporting 
enabled, this parameter controls reporting of 
Overtemperature module faults. 

Module Interrupt 
Reporting Enabled 

Disabled Enabled / Disabled.  

Field Power 
Removed Enabled 

Disabled Enabled / Disabled. With Module Interrupt Reporting 
enabled, this parameter controls interrupts for Field 
Power Removed module faults. 

Over Temp 
Enabled 

Disabled Enabled / Disabled. With Module Interrupt Reporting 
enabled, this parameter controls interrupts for 
Overtemperature module faults. 
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Channel Parameters 

Parameter Default Description 

Range Type Disabled 
Current 

Sets up the type of output to be used for each channel. 
Choices are: Disabled Voltage, Disabled Current, 
Voltage/Current. Channels used for HART 
communications must have Range Type set to 
Voltage/Current. 

Range (Only for 
Range Type 
Voltage/Current) 

- 0V to + 0V For voltage/current: - 0V to + 0V, 0V to + 0V, 4mA to 
20 mA, 0mA to 20 mA. Channels used for HART 
communications must have Range set to 4mA to 20A. 

Channel Value 
Format 

32-bit Floating 
Point 

6-bit integer or 32-bit floating point 

Outputs Default Force to 
Default Value 

Controls the state the output will be set to in Outputs 
Disabled mode (stop),  if a fault occurs, if power is lost, 
or if the configuration is cleared.  

Choices are Hold Last State, or default to a specific 
configured default value.  
 

Continued … 

OverTemperature  

If OverTemperature is enabled, the module generates an OverTemperature alarm if the 

module’s internal temperature is too great for the number of outputs that are on at the same 

time. In addition to the configurable options for OverTemperature fault reporting and interrupts, 

an over temperature condition is also indicated by the OverTemperature bit in the module’s 

Status Reference data. Detection of the OverTemperature status bit is always enabled. 

Range Type 

Each channel on the module that will be used should be configured for Voltage/Current. Its 

voltage or current range and other parameters can then be configured as needed. If the channel 

output will not be used and is not wired, select either “Disabled” option. If a channel is disabled, 

it is not necessary to configure any of its other parameters. 

If the channel is wired to a current output, but will not presently be used, select "Disabled 

Current". This will set the channel's current output to 0mA (the channel’s voltage output will be 

non-zero).   

If the channel is wired to a voltage output, but will not presently be used, select "Disabled 

Voltage". This will set the channel's voltage output to 0V (the channel’s current output will be 

non-zero).   

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2018 of 3354



 

 

11-30      PACSystems™ RX3i  System Manual  –  October 2005                                                GFK-2314C 

11    

Output Defaults 

If Hold Last State is enabled, an output will hold its last commanded value when the CPU 

indicates Outputs Not Enabled, or if one of the fault conditions listed below occurs.  If Hold Last 

State is disabled, the output is commanded to go to the Default Value.  The Default Value must 

be set within the selected output range. If both Default Value and Ramp Rate are enabled, the 

channel will ramp to the default value. Fault conditions are: 

 CPU outputs are not enabled  

 Backplane power is not ok. In that case, there is no ramping, even if ramping is enabled. 

 Loss of communications from CPU. 

 Loss of I/O communications. 

 Loss of field power.  

Outputs Default Notes 

 Hot Removal of the module in an I/O Enabled mode will cause all outputs to Hold Last State 

(even channels configured for Force to Default Value). If that operation is not desirable, the 

outputs can be forced to default by first turning off field power and removing the module’s 

Terminal Block before hot-removing the module.  

 Resetting the module using SVC_REQ 24 causes all channels to Hold Last State even if 

Default Value is configured. The application program must handle output defaulting before 

execution of the Service Request. 

 Default Ramp Rate configuration is ignored if backplane power from the power supply is 

lost. Channels configured for Default Value go to the default value immediately. 

 The first time a configuration is stored following a return of backplane power, the Default 

Ramp rate is not used. Any channel configured for Default Value goes to its default value 

immediately. If analog power was not lost and the same configuration is restored on the next 

powerup, the channel state is unchanged from the time the power was lost. The Default 

Ramp Rate is used for any subsequent reconfiguration. 
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Output Default Conditions and Actions 

Condition Hold Last 
State or 
Default 
Value 

Default 
Ramp 
Rate 
Enabled 

Outputs 
Enabled and 
Ramp Rate 
Enabled 

Channel Output Setting 

(Except where indicated, field 
power is assumed to be 
present). 

N/A N/A No Output goes to its commanded 
value from reference memory; 
defaults don’t apply. 

Outputs Enabled 
and No Faults 

N/A N/A Yes Output is ramped to the 
commanded output from 
reference memory at the 
Outputs Enabled ramp rate. 
Defaults don’t apply. 

Default 
Value 

No N/A Output is set to the Default 
Value 

Default 
Value 

Yes N/A Output is ramped to the 
Default Value at the Default 
ramp rate, starting at the last 
commanded value before 
entering mode. 

Outputs Disabled, 
Fault  Mode, or 
Reconfiguration 

Hold Last 
State 

N/A N/A Output is held at the last 
commanded value 

Default 
Value 

N/A N/A Output is set to the Default 
Value. 

Loss of Backplane 
Power or First 
Configuration Store 
after Powerup Hold Last 

State 
N/A N/A Output is held at last 

commanded value. 

Hot Removal, 
Reset with 
SVCREQ 24 or 
Cleared 
Configuration 

N/A N/A N/A Output is held at last 
commanded value. 

Loss of Field Power N/A N/A N/A All outputs go to 0V and 0mA. 
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Channel Parameters, continued 

Parameter  Default Description 

High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale Eng. 
Units equals High Scale A/D Units and Low Scale 
Eng. Units equals Low Scale A/D Units. 

Default = High A/D Limit of selected range type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range type. 
Must be lower than the high scaling value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range type. 
Must be greater than the low scaling value. 

Low Scale Value (A/D 
Units) 

The defaults for the 4 
Scaling parameters  
depend on the 
configured Range 
Type and Range.  
Each Range and 
Range Type have a 
different set of 
defaults. 

Default is Low A/D Limit of selected range type. 

Continued … 

Output Scaling 

By default, the module converts a floating point value from the CPU into a voltage or current 

output over the entire span of its configured Range.  For example, if the Range of a channel is 4 

to 20mA, the module accepts channel output values from 4.000 to 20.000.  By modifying one or 

more of the four channel scaling parameters (Low/High Scale Value parameters) from their 

defaults, the scaled Engineering Unit range can be changed for a specific application. Scaling is 

always linear and inverse scaling is possible.  All alarm values apply to the scaled Engineering 

Units value, not to the A/D units value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 

values. They do not have to be the limits of the output. 

Example  

In this example, the application should interpret 32000 counts as + 0V and –32000 counts as -

0V .  The following channel configuration will scale a +/- 0V output channel to +/-32000 

counts. 

Channel Value Format = 6 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  0.000 

Low Scale Value (A/D Units)  = - 0.000 

 

 

 

Voltage 
- 0,000 + 0,000 -32,000

Counts

32,000
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Channel Parameters, continued 

Parameter  Default Description 

High Alarm (Eng 
Units) 

Low Alarm (Eng 
Units) 

The defaults 
depend on the 
configured 
Range. 

All of the alarm parameters are specified in Engineering 
Units. When the configured value is reached or below 
(above), a Low (High) Alarm is triggered.   

Outputs Enabled 
Ramp Rate (Eng 
Units) 

0.0 The rate in Engineering Units at which the output will 
change during normal operation.  

Default Ramp Rate 
(Eng Units) 

0.0 The rate in Engineering Units at which the output will 
change if a fault condition occurs or if outputs are not 
enabled. 

Output Clamping 
Enabled 

Disabled Enabled / Disabled. See description below. 

Upper Clamp Limit 
(Eng Units) 

Lower Clamp Limit 
(Eng Units) 

The defaults 
depend on the 
configured 
Range. 

The Upper Clamp Limit must be greater than the Lower 
Clamp Limit. This parameter can be used to restrict the 
output to a range that is narrower than its configured 
Range Type. For example, a channel configured for –
0V to + 0V could be restricted to -8V to +7.5V. 

Default Value (Eng 
Units) 

0.0 If Hold Last State is disabled, the output is commanded 
to go to the Default Vale when the CPU is not in 
Outputs Enabled mode or under certain fault 
conditions. 

User Offset (Eng 
Units) 

0.0 A configurable value that can be used to change the 
base of the channel. This value is added to the scaled 
value of the channel before alarm-checking. 

Continued … 

Lower, Upper Clamp and Alarms  

Alarms can be used to indicate when the module has been commanded to meet or exceed the 

configured high or low limits for each channel. These are set at six configurable alarm trigger 

points: 

 High Alarm and Low Alarm 

 Upper Clamp and Lower Clamp 

 Overrange and Underrange Alarm 

Each alarm is individually configurable per channel to generate diagnostics bit status, fault 

alarms, or interrupt alarms. 

If a channel is commanded higher than the Upper Clamp value, the output is set to the Upper 

Clamp value and an Upper Clamp condition is indicated. If a channel is commanded lower than 

the Lower Clamp value, the output is set to the Lower Clamp value and a Lower Clamp 

condition is indicated. 

The High and Low Alarm checks are performed on the engineering units output value after 

possibly being adjusted by ramping, clamping, and fault conditions. 
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Channel Parameters, continued 

Parameter  Default Description 

Diagnostic Reporting Enable  
If Diagnostic Reporting is enabled, 
the additional parameters listed 
below can be used to enable 
specific types of alarms. 

Disabled 

Fault Reporting Enable  
If Fault Reporting is enabled, the 
additional parameters listed below 
can be used to enable specific 
types of Faults. 

Disabled 
  

Interrupts Enable Disabled 

Low Alarm Enable Disabled  
 

High Alarm Enable Disabled 

Under Range Enable Disabled 

Over Range Enable Disabled 

Lower Clamp Alarm Enable Disabled 

Upper Clamp Alarm Enable Disabled 

Diagnostic Reporting Enable options are used 
to enable reference memory reporting of 
alarms into the Diagnostic Reference area. 

Fault Reporting Enable options enable fault 
logging of alarms into the I/O Fault Table. 

These parameters enable or disable the 
individual diagnostics features of a channel.  
When any of these parameters is enabled, the 
module uses associated parameters to 
perform the enabled feature.  
 

For example, if Over Range is enabled in 
the “Diagnostic Reporting Enable” menu, 
the module will set the Over Range bit in 
the Diagnostic Reference for the channel. 

 
If any of these parameters is disabled, the 
module does not react to the associated alarm 
conditions.  
 

For example, if Low Alarm Enable is set to 
Disabled in the “Fault Reporting Enable” menu, 
the Low Alarm fault is not logged in the I/O 
Fault Table when Low Alarm is detected on the 
channel. 
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Alarming and Fault Reporting 

The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 

parameters can be used to enable different types of responses for individual channel alarms.  

By default, all responses are disabled on every channel.  Any combination of alarm enables can 

be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 

at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 

occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 

application program, as explained below.  

Using Interrupts 

To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 

configuration.  In addition, the program block that should be executed in response to the 

channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AQ000 -

%AQ0008.  An I/O Interrupt block should be triggered if a High Alarm condition occurs on 

channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AQ00003 (2 Words per channel), so the 

interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 

"%AQ0003" as the Trigger. 

Fault Reporting and Interrupts 

These modules have separate enable/disable options for Diagnostic Reporting and Interrupts.  

Normally, disabling a diagnostic (such as Low/High Alarm or Over/Under range) in the 

configuration means that its diagnostic bit is never set.  However, if interrupts are enabled for a 

condition and that interrupt occurs, the diagnostic bit for that condition is also set during the I/O 

Interrupt block logic execution.  The next PLC input scan always clears this interrupt status bit 

back to 0, because Diagnostic Reporting has it disabled. 
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Channel Parameters continued 

Parameter Default Description 

HART Communications Disabled  Enabled/disabled. Set HART Communications to 
enabled if the channel will use HART 
communications. Enabling HART communications 
forces the channel to 4-20mA operation.  

HART Slot Variables Disabled Enabled/disabled. If HART Slot Variables is enabled, 
the module will periodically send HART command #33 
to request data. Channel variables will be read and 
placed in the HART scan block channel data. For 
each slot, the variable assignment code can be set 
between 0 and 255. 

Slot Code 0, , 2, 3  The slot transmitter variable assignment code that will 
be used to retrieve data from the connected HART 
device. These values are used in the request data for 
HART command #33. 
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Output Module Data Formats 

This section explains how the module uses separate reference areas that can be assigned 

during module configuration: 

 Output Value Reference Data, required memory for the analog output channel values. 

 Output Channel Diagnostic Reference Data, optional memory for channel faults and alarms. 

 Module Status Reference Data, optional memory for general module status data. 

In addition, during configuration, optional HART Reference Data, memory can be assigned. See 

the section “HART Reference Data” later in this chapter for details. 

Output Value Reference Data 

The module receives its channel data from its configured output words, beginning at its 

assigned Outputs Reference Address. Each channel occupies 2 words, whether the channel is 

used or not: 

Outputs Reference Address Contains Data for: 

+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 

 

Depending on its configured Channel Value Format, each enabled channel output reference 

location is read as a 32-bit floating point or 6-bit integer value.   

In the 6-bit integer mode, low word of the 32-bit channel data area contains the 6-bit integer 

channel value.  The high word (upper 6-bits) of the 32-bits is ignored. The full range of the 6-

bit integer is a signed decimal value from +32767 to –32768. 

Because the channel reference location is 32 bits, it is possible for the application program to 

write 32-bit signed decimal values to the output reference. However, the program logic must 

restrict the magnitude of the value to the range +32767 to –32768. Exceeding this range will 

result in misinterpretation of the sign bit, and incorrect output channel operation. 
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Output Channel Diagnostic Reference Data 

The module can optionally be configured to report channel diagnostics status data to the CPU. 

The CPU stores this data at the module’s configured Diagnostic Reference Address. Use of this 

feature is optional. 

The diagnostics data each channel occupies 2 words (whether the channel is used or not): 

Diagnostic Reference Address Contains Diagnostics Data for: 

+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 

When a diagnostic bit equals , the alarm or fault condition is present on the channel.  When a 

bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 

configuration for that channel.  

For each channel, the format of this data is: 

Bit Description 

 Low Alarm Exceeded =  

2 High Alarm Exceeded =  

3 Underrange =  

4 Overrange =  

5 – 20 Reserved (set to 0). 

2  Lower Clamp Active =  

22 Upper Clamp Active =  

23 - 32 Reserved (set to 0). 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2027 of 3354



 

                                                                                  

GFK-2314C           Chapter 11  Analog Modules with HART Communications                                                     11-39 

11    

Module Status Reference Data 

The module can also optionally be configured to return 4 bits of module status data to the CPU. 

The CPU stores this data in the module’s 32-bit configured Module Status Data reference area. 

Bit Description 

 Module OK (  = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (  = Present, 0 = Not present) 

3 Field Power (0 = Present,  = Not present) 

4 Module Overtemperature (0 = Not overtemperature,  = Approaching or 

exceeding overtemperature) 

5 - 32 Reserved 

Terminal Block Detection 

The module automatically checks for the presence of a Terminal Block. The module’s TB LED 

indicates the state of the terminal block.  It is green when the Terminal Block is present or red if 

it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 

or removed from a configured module in the system.  The fault type is Field Fault and the fault 

description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 

block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 

terminal block" fault is logged.  

Bit 2 of the Module Status Reference indicates the status of the terminal block.  To enable 

Module Status reporting, the Module Status Reference must be configured.  During operation, 

the PLC must be in an I/O Enabled mode for the current Module Status to be scanned and 

updated in reference memory. 
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Field Wiring: IC695ALG728 

The table below lists wiring connections for the module. There are no shield terminals. For 

shielding, tie cable shields to the ground bar along the bottom of the backplane. M3 tapped 

holes are provide in the ground bar for this purpose. 

Terminal Assignment Assignment Terminal 

 Channel 2 Voltage Out Channel  Voltage Out 9 

2 Channel 2 Current Out Channel  Current Out 20 

3 Common (COM) Common (COM) 2  

4 Channel 4 Voltage Out Channel 3 Voltage Out 22 

5 Channel 4 Current Out Channel 3 Current Out 23 

6 Common (COM) Common (COM) 24 

7 Channel 6 Voltage Out Channel 5 Voltage Out 25 

8 Channel 6 Current Out Channel 5 Current Out 26 

9 Common (COM) Common (COM) 27 

0 Channel 8 Voltage Out Channel 7 Voltage Out 28 

 Channel 8 Current Out Channel 7 Current Out 29 

2 Common (COM) Common (COM) 30 

3 Common (COM) Common (COM) 3  

4 Common (COM) Common (COM) 32 

5 Common (COM) Common (COM) 33 

6 Common (COM) Common (COM) 34 

7 Common (COM) Common (COM) 35 

8 Common (COM) +24V In 36 

Each channel can be individually-configured to operate as a voltage output or a current output, 

not both simultaneously.  All the common terminals are connected together internally. so any 

common terminal can be used for the negative lead of the external power supply. 

 

V 

Current 
Output Channel 2 Voltage Out

    Channel 2 Current Out

 Common

   Channel 4 Voltage Out

    Channel 4 Current Out

    Common

 

Voltage 

Output 

    Channel 1 Voltage Out 

    Channel 1 Current Out 

    Common 

    Channel 3 Voltage Out 

    Channel 3 Current Out 

    Common 

 

 

1

2

3

4

5

6

.

.

.
18

19

20

21

22

23

24

.

.

.
36

I 

+ 

_ 

+ 

_ 

24VDC

-                +

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2029 of 3354



 

                                                                                  

GFK-2314C           Chapter 11  Analog Modules with HART Communications                                                     11-41 

11    

HART Device ConnectionsError! Bookmark not defined.  

Example connections for 2-wire transmitters are shown below. 

Connecting a HART Output Device 

 

Channel I out 

 

Common 

HART Device

+

 

-  

Connecting a HART Input Transmitter to an Output Channel 

In this type of application, the HART output module, IC695ALG728, cannot read the analog 

current level from the HART device. However, the module can communicate with the HART 

signal. There is no analog input to the module.  

 

Channel I out 

 

Common 

HART Device

24V -         + + 

- 
250 

Ohms
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HART Reference Data 

If HART Data Scan Control is configured as “Dynamic Data Only” or “All Data”, the CPU 

automatically scans the HART data listed on the next page into the module’s configured HART 

Data Reference Address. The data length depends on whether All Data or Dynamic Data is 

selected.  

This data includes response data associated with several HART Pass-Thru Commands.  The 

module stores this data, and then passes it to the CPU either in the automatic HART data scan 

described above, or in response to function blocks in the application program. 

Note that invalid or uninitialized REAL (floating point) data will be set to NaN (Not-A-Number). 

HART Status Data 

In addition to the HART Reference Data,  the module reports the status of HART 

communications in its configured HART Status Reference Address. The length of this data is 4 

words / 64 bits: 

Word  Device Present, one bit per channel. Channel  in lowest bit. 

For 8-channel module, bits 9- 6 are not used. 

Word 2 Device Initializing, one bit per channel. Channel  in lowest bit. 

For 8-channel module, bits 9- 6 are not used. 

Words 3 

and 4 

Not used 
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HART Data Format 

  Byte Offset Field Description Type 

Begin End   

0x0000 0x0003 HART Primary Variable, CMD#3, Bytes 5-8 REAL 
0x0004 0x0007 HART Secondary Variable CMD#3, Bytes 0- 3 REAL 
0x0008 0x000b HART Tertiary Variable CMD#3, Bytes 5- 8 REAL 
0x000c 0x000f HART Fourth Variable CMD#3, Bytes 20-23 REAL 
0x00 0 0x00 3 Slot 0 value. CMD#33, Bytes 2-5 REAL 
0x00 4 0x00 7 Slot  value CMD#33, Bytes 8-  REAL 
0x00 8 0x00 b Slot 2 value CMD#33, Bytes 4- 7 REAL 
0x00 c 0x00 f Slot 3 value CMD#33, Bytes 20-23 REAL 
0x0020  HART communication status byte from the last HART command response. 

See page -48. 
BYTE 

0x002   HART device status byte from the last HART command response. BYTE D
y

n
a

m
ic

 H
A

R
T

 D
a

ta
 O

n
ly

 

0x0022  Spare for alignment. BYTE*2 
0x0024  HART device Manufacturer ID. CMD#0, Byte  BYTE 
0x0025  HART device type code. CMD#0, Byte 2 BYTE 
0x0026  Minimum number of preambles device requires. CMD#0, Byte 3 BYTE 
0x0027  HART Universal command code. CMD#0, Byte 4 BYTE 
0x0028  HART Transmitter specific revision. CMD#0, Byte 5 BYTE 
0x0029  HART device software revision number. CMD#0, Byte 6 BYTE 
0x002A  HART device hardware revision number. CMD#0, Byte 7 BYTE 
0x002B  HART flags. CMD#0, Byte 8 BYTE 
0x002C 0x002F HART device ID number. CMD#0, Byte 9-  BYTE*4 
0x0030 0x0037 8 character device tag. CMD# 3, Bytes 0-5 in unpacked ASCII. BYTE*8 
0x0038 0x0047 Device Descriptor. CMD# 3, Bytes 6- 7 in unpacked ASCII BYTE* 6 
0x0048  HART Primary Variable Units. CMD#3, Byte 4 BYTE 
0x0049  HART Secondary Variable Units. CMD#3, Byte 9, 0 if not present. BYTE 
0x004a  HART Tertiary Variable Units. CMD#3, Byte 4, 0 if not present. BYTE 
0x004b  HART Fourth Variable Units. CMD#3, Byte 9, 0 if not present. BYTE 
0x004c  HART Primary Variable Code. CMD#50, Byte 0 BYTE 
0x004d  HART Secondary Variable Code.  CMD#50, Byte  BYTE 
0x004e  HART Tertiary Variable Code.  CMD#50, Byte 2 BYTE 
0x004f  HART Fourth Variable Code.  CMD#50, Byte 3 BYTE 
0x0050  Units code for range parameter.  CMD# 5, Byte 2 BYTE 
0x005  0x0053 Spare for alignment BYTE*3 
0x0054 0x0057 Low transmitter range for analog signal in eng. units. CMD# 5, Bytes 3-6 REAL 
0x0058 0x005b High transmitter range for analog signal in eng. units. CMD# 5, Bytes 7- 0 REAL 
0x005c  Slot 0 units code. CMD#33, Byte  BYTE 
0x005d  Slot  units code. CMD#33, Byte 7 BYTE 
0x005e  Slot 2 units code. CMD#33, Byte 3 BYTE 
0x005f  Slot 3 units code. CMD#33, Byte 9 BYTE 
0x0060  Slot 0 variable code. CMD#33, Byte 0 BYTE 
0x006   Slot  variable code. CMD#33, Byte 6 BYTE 
0x0062  Slot 2 variable code. CMD#33, Byte 2 BYTE 
0x0063  Slot 3 variable code. CMD#33, Byte 8 BYTE 
0x0064 0x0083 32 character message. CMD# 2, Bytes 0-23 unpacked ASCII. BYTE*32 
0x0084 0x0087 Stored date in the field device. CMD# 3, Bytes 8-20. BYTE*4 
0x0088 0x008b The final assembly number is used for identifying the material and 

electronics that comprise the field device. CMD# 6, Bytes 0-2 
BYTE*4 

0x008c 0x00a4 The extended status returned by HART command 48. BYTE*25 

A
ll

 H
A

R
T

 D
a

ta
 

 

0x00a5 0x00af Spare BYTE*  
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COMMREQs for HART Modules 

Two Communication Request  (COMMREQ) functions can be used in the application program 

to communicate with RX3i HART modules. 

COMMREQ , Get HART Device Information, reads 

COMMREQ 2, Send HART Pass-Thru Command 

Get HART Device Information, COMMREQ 1 Command Block 

Word 
Offset 

Value 
Dec     (Hex) 

Definition 

Word     8  (0008) Length of command Data Block in words beginning at Word 7. 

Word 2    0  (0000) Always 0 (no-wait mode request) 

Memory type of COMMREQ status word. (Words 3 and 4 specify the 
starting address where the status word will be written.) It can be: 

Memory Type Memory Type Decimal code 

%I Discrete input table (Bitmode) 70 

%Q Discrete output table (Bit mode) 72 

%I Discrete input table (Byte mode) 6 

%Q Discrete output table (Byte mode) 8 

%R Register memory  8 

%W Word memory 96 

%AI Analog input table 0 

Word 3  

%AQ Analog output table  2 

Word 4 0-based offset COMMREQ status word address minus . 

Example: if Words 3 and 4 contain values of 8 and 9 respectively, the 
status word will be written to %R 0. 

Word 5, 6    0  (0000) Reserved 

Word 7     (000 )  Command code for the COMMREQ to be executed.  
Get HART Device Information = . 

Word 8     (000 )  Number of Response Reference areas that follow (does not include 
COMMREQ status word).  Always . 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2033 of 3354



 

                                                                                  

GFK-2314C           Chapter 11  Analog Modules with HART Communications                                                     11-45 

11    

Word 
Offset 

Value 
Dec     (Hex) 

Definition 

Memory type for the reply data. (Words 9— 2 specify the starting 
address where the response will be written.)  

Memory Type Memory Type 
Decimal 
code 

%I Discrete input table (Byte mode) 6 

%Q Discrete output table (Byte mode) 8 

%W Word memory 96 

%R Register memory  8 

%AI Analog input table 0 

%AQ Analog output table  2 

%T Discrete temporary memory 
(Byte) 

20 

Word 9  

%M Discrete internal memory (Byte) 22 

Word 0 0 (0000) Bit Offset (must be 0 for all requests). 

Word  0-based offset (low 
word). 

Starting address to which the response will be written. The value 
entered is the 0-based offset from the beginning of PLC memory for 
the memory type specified in Word 9. This offset is in bytes or words 
depending on the memory type specified. Valid ranges of values 
depend on the PLC’s memory ranges. 

Example: If Words 9 and  contain values of 8 and 250 respectively, 
the response will be written to %R25 . 

Word 2 0-based offset (high 
word) 

High word of offset.  Value = 0 for most memory types.  High word is 
non-zero only on if %W memory is used. 

Word 3 Words: 90  (005A) 
Bytes: 80  (00B4) 

Maximum size of response area. Must be 90 if word memory type is 
used; 80 if discrete memory type is used. 

Word 4 Range - 6. Channel Number - 6 (valid range depends on module channel 
count and single-ended versus differential mode) 
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COMMREQ Status Word 

The COMMREQ status word for the Get HART Device Information command is shown below. 

Value 
Dec     (Hex) 

Description 

0   (0000) Device has not yet processed the COMMREQ. 

   (000 ) Command Complete 

Note:  This status does not necessarily mean success. Some commands have reply 
data that must also be checked. 

2   (0002) Command Terminated – module busy 

3   (0003) Command Terminated – invalid command 

4   (0004) Command Terminated – invalid command data 

5   (0005) Command Terminated – not enough data 

6   (0006) Not used 

7   (0007) Command Terminated – not enough memory in reply area 

The command did not specify sufficient PLC memory for the reply. Command will be 
ignored. 

8   (0008) Command Terminated – command-specific error. See Additional Code in the Status 
Block for more information. 

265  (0 09) Error, Hart device not connected 

52    (0209) Error, Channel not HART-enabled 

777   (0309) Error, Analog Output Module, No field power 

033  (0409) Error. HART command now allowed 

289  (0509) Error. Invalid HART command 
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Get HART Device Information, COMMREQ 1: Reply Data Format 

The response to a Get HART Device Information COMMREQ is written to the PLC memory 

location specified in words 9- 2 of the COMMREQ.  

Byte Name Description 

, 2 Command Code Echo of Command code. (0x000 ) 

3, 4 Channel Number Echo of Channel Number  

5-8 HART Primary Variable CMD#3, Bytes 5-8. Type: REAL 

9- 2 HART Secondary Variable CMD#3, Bytes 0- 3 Type: REAL 

3- 6 HART Tertiary Variable CMD#3, Bytes 5- 8. Type: REAL 

7-20 HART Fourth Variable CMD#3, Bytes 20-23. Type: REAL 

2 -24 Slot 0 value CMD#33, Bytes 2-5. Type: BYTE 

25-28 Slot  value  CMD#33, Bytes 8- . Type: BYTE 

29-32 Slot 2 value  CMD#33, Bytes 4- 7. Type: BYTE 

33-36 Slot 3 value  CMD#33, Bytes 20-23. Type: BYTE 

37 HART communication status byte from the last HART 
command response, see next page 

 

38 HART device status byte from the last HART command 
response, see next page. 

 

39-40 Spare for alignment. Type: BYTE 

4  HART device Manufacturer ID. CMD#0, Byte  Type: BYTE 

42 HART device type code. CMD#0, Byte 2 Type: BYTE 

43 Minimum number of preambles device requires CMD#0, Byte 3. Type: BYTE 

44 HART Universal command code CMD#0, Byte 4. Type: BYTE 

45 HART Transmitter specific revision CMD#0, Byte 5 Type: BYTE 

46 HART device software revision number CMD#0, Byte 6 Type: BYTE 

7 HART device hardware revision number CMD#0, Byte 7 Type: BYTE 

48 HART flags CMD#0, Byte 8 Type: BYTE 

49-52 HART device ID number CMD#0, Byte 9-  Type: 4 BYTEs 

53-60 8 character device tag. CMD# 3, Type: 8 BYTEs. Bytes 0-5 are unpacked ASCII  

6 -76 Device Descriptor CMD# 3, TYPE: 6  BYTEs. Bytes 6- 7 are unpacked 
ASCII 

77 HART Primary Variable Units CMD#3, Byte 4. Type: BYTE 

78 HART Secondary Variable Units CMD#3, Byte 9, 0 if not present. Type: BYTE 

79 HART Tertiary Variable Units CMD#3, Byte 4, 0 if not present. Type: BYTE 

80 HART Fourth Variable Units CMD#3, Byte 9, 0 if not present. Type: BYTE 

8  HART Primary Variable Code CMD#50, Byte 0 Type: BYTE 

82 HART Secondary Variable Code CMD#50, Byte  Type: BYTE 

83 HART Tertiary Variable Code  CMD#50, Byte 2 Type: BYTE 

84 HART Fourth Variable Code CMD#50, Byte 3 Type: BYTE 

85 Units code for range parameter CMD# 5, Byte 2 Type: BYTE 

86-88 Spare for alignment 3 BYTEs 

89-92 Low transmitter range for analog signal in engineering units CMD# 5, Bytes 3-6 Type: REAL 

93-96 High transmitter range for analog signal in engineering units CMD# 5, Bytes 7- 0 Type: REAL 

97 Slot 0 units code CMD#33, Byte  Type: REAL 

98 Slot  units code CMD#33, Byte 7 Type: REAL 

99 Slot 2 units code CMD#33, Byte 3 Type: REAL 

00 Slot 3 units code CMD#33, Byte 9 Type: REAL 

0  Slot 0 variable code  CMD#33, Byte 0 Type: REAL 

02 Slot  variable code CMD#33, Byte 6 Type: REAL 

03 Slot 2 variable code CMD#33, Byte 2 Type: REAL 

04 Slot 3 variable code CMD#33, Byte 8 Type: REAL 

05- 36 32 character message CMD# 2, Bytes 0-23 unpacked ASCII. Type: 32 BYTEs 

37- 40 Stored date in the field device CMD# 3, Bytes 8-20. Type 4 BYTEs 

4 - 44 Number identifying the field device’s material and electronics CMD# 6, Bytes 0-2. Type 4 BYTEs 

45- 69 The extended status returned by HART command 48. Type: 25 BYTEs 

70- 80 Spare for alignment Type:  BYTEs 
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Sending a HART Pass-Thru Command to a HART Device 

The HART module automatically uses several HART Pass-thru commands as described earlier 

in this chapter, In addition, the application program can use the Send HART Pass-Thru 

Command (COMMREQ 2) to send HART Pass-Thru commands to an RX3i HART module. The 

HART module stores the data returned by the command in its on-board memory. This data can 

then be scanned automatically by the CPU or read as needed from the application program. 

A list of Pass-Thru commands is included in this section. The RX3i HART module then passes 

the command to the intended HART input or output device. Responses to HART Pass-Thru 

commands are available to the application program in the COMMREQ replies.  

The Send HART Pass-Thru Command COMMREQ automatically fills in the Start Character, 

Address, Byte Count, Status, and the checksum.  The RX3i HART module waits until the data 

from the HART device is available before it replies to this command, so the application program 

does not have to query the module for the response.  The application program must check the 

COMMREQ Status word to determine when the reply data is available. The reply is returned 

between 750mS and 8 seconds later. The reply time depends  on the number of channels 

enabled, the pass thru rate selected, and whether other pass-thru operations are occurring at 

the same time.   

Only one application program Pass-Thru command per channel is allowed at a time. If another 

request is made on a channel that has a Pass-Thru in-progress, the module returns a 

COMMREQ Status Word = 0x0002 (module busy).  
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HART Pass-Thru Command Block, COMMREQ 2 

Value Word 
Offset Dec Hex 

 
Definition 

Word  0+x 000A + x Length of command Data Block in words beginning at Word 7 

Word 2 0 0000 Always 0 (no-wait mode request) 

Memory type of COMMREQ status word. It can be: 

Memory 
Type 

Memory Type 
Decimal code 

%I Discrete input table (Bit mode) 70 

%Q Discrete output table (Btmode) 72 

%I Discrete input table (Byte mode) 6 

%Q Discrete output table (Byte mode) 8 

%R Register memory  8 

%W Word memory 96 

%AI Analog input table 0 

Word 3  

%AQ Analog output table  2 

Word 4 0-based offset COMMREQ status word address minus  

Example: if Words 3 and 4 contain values of 8 and 9 respectively, the status word 
will be written to %R 0. 

Word 5 0 0000 Reserved 

Word 6 0 0000 Reserved 

Word 7 2 0002 Command code for the COMMREQ to be executed.  
HART Pass-Thru Command = 2 

Word 8  000  Number of Response Reference areas that follow (does not include COMMREQ 
status word).  Always  

Memory type for the reply data. (Words 9— 2 specify the starting address where 
the response will be written).  

Memory 
Type 

Memory Type 
Decimal code 

%I Discrete input table (Byte mode) 6 

%Q Discrete output table (Byte mode) 8 

%W Word memory 96 

%R Register memory  8 

%AI Analog input table 0 

%AQ Analog output table  2 

%T Discrete temporary memory (Byte) 20 

Word 9  

%M Discrete internal memory (Byte) 22 

Word 0 0 0000 Bit Offset (must be 0 for all requests) 

Word  0-based offset (low 
word) 

Starting address to which the response will be written. The value entered is the 0-
based offset from the beginning of PLC memory for the memory type specified in 
Word 9. This offset will be in bytes or words depending on the memory type 
specified. Valid ranges of values depend on the PLC’s memory ranges. 

Example: If Words 9 and  contain values of 8 and 250 respectively, the 
response will be written to %R25 . 

Word 2 0-based offset (high 
word) 

High word of offset.  Value = 0 for most memory types.  Would only have a non-
zero value if %W memory is used 

Word 3 Response data size Maximum size of response area.  Size in bytes if discrete memory type used for 
response.  Size in words if word type used 

Word 4 Channel Number ( -
6). 

Channel Number - 6 (valid range depends on module channel count and 
single-ended versus differential mode) 

Word 5 HART command 
(0x0 – 0xff) 

HART Pass-Thru Command type. HART Pass-Thru Commands that can be sent 
to an RX3i HART module are listed in this section. 
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Word 6 Command Data byte 
count 

Size in bytes of command data that follows 

… … … 

Word 6+x … HART Command Data. Request data must be byte-packed and in big-endian 
format, PLC CPU format is little-endian, so some commands may require 
swapping of fields from little-endian to big-endian format as described in this 
chapter. This is usually needed for floating point data. 

HART Pass-Thru Reply Data Format  

The RX3i HART module returns the response data below to the CPU memory location specified 

by words 9- 2 of the COMMREQ. Data beginning at Word 7 of the reply is byte-packed and in 

big-endian format. PLC CPU format is little-endian, so some commands may require swapping 

of fields from big-endian to little-endian format as described in this chapter. This is usually 

needed for floating point data. 

Word Name Description 

 Command Code Echo of Command code (0x0002) 

2 Channel 
Number 

Echo of Channel Number (same as request) 

3 HART command Echo of HART Pass-Thru Command type. See the tables in this section. 

4 HART Status Low byte is HART Comm Status and high byte is HART Dev Status from 
HART device response. 

5 Spare Spare for future use.  User logic should not check this value because future 
module revisions may make this non-zero. 

6 Response Byte 
Count (x) 

Size in bytes of the response data that follows. 

7L Data Low First response data byte from device.  

7H Data High Second response data byte from device. 

… … … 

7+(x- )/2 L Data Low …. 

7+(x- )/2 H Data High Last response data byte from device. 
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COMMREQ Status Word 

The following table defines the values that can be returned in the COMMREQ status word. 

Value 
Dec     (Hex) 

Description 

0   (0000) Device has not yet processed the COMMREQ. 

   (000 ) Command Complete. This status does not necessarily mean success. Some commands have 
reply data that must also be checked. 

2   (0002) Command Terminated – module busy 

3   (0003) Command Terminated – invalid command 

4   (0004) Command Terminated – invalid command data 

5   (0005) Command Terminated – not enough data 

6   (0006) Not used 

7   (0007) Command Terminated – not enough memory in reply area. The command did not specify sufficient 
PLC memory for the reply. Command will be ignored. 

8   (0008) Command Terminated – command-specific error. See Additional Code in the Status Block for 
more information. 

265  (0 09) Error, Hart device not connected 

52    (0209) Error, Channel not HART-enabled 

777   (0309) Error, Analog Output Module, No field power 

033  (0409) Error. HART command now allowed 

289  (0509) Error. Invalid HART command 

This status information relates to the execution of the COMMREQ function, not to the status of 

the HART communications. HART communications status is provided in the response data, as 

shown previously in this section. 
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HART Pass-Thru Commands and Command Codes for RX3i Modules 
Within a HART command, data can be represented as integers, floating point numbers, ASCII 

text strings, or enumerated item lists.  Unmarked data types are 8-, 6, or 24-bit integers 

(including code values) 

Universal Commands  Data in Command  Data in Reply  

# Function Byte Data Type Byte Data Type 

0 "254" (expansion)  

 Manufacturer identification code  

2 Manufacturer device type code  

3 Number of preambles required  

4 Universal command revision  

5 Device-specific command revision  

6 Software revision  

7 Hardware revision Integer 

8 
Device function flags: bit 0 = multisensor 

device, bit  = protocol bridge device 
Bit 

0 Read unique identifier None 

9-  Device ID number  

0 PV units code  
 Read primary variable None 

-4 Primary variable (PV) Floating pt 

2 
Read current and 
percent of range 

None 0-3 Current (mA) Floating pt 

0-3 Current (mA) Floating pt 

4 PV units code  

5-8 Primary variable (PV) Floating pt 

9 SV units code  

0- 3 Secondary variable (SV) Floating pt 

4 TV units code  

5- 8 Third variable (VT) Floating pt 

9 FV units code  

3 
Read current and four 
predefined dynamic 

variables 
None 

20-23 Fourth variable (FV) Floating pt 

6 Write polling address 0 Polling address  same as command 

 
Read unique identifier 

associated with tag 
0-5 Tag ASCII 0-  Same as command #0, see above  

2 Read message None 0-23 Message (32 characters) ASCII 

0-5 Tag (8 characters) ASCII 

6- 7 Descriptor ( 6 characters) ASCII 3 
Read tag, descriptor, 

date 
None 

8-20 Date date 

0-2 Sensor serial number  

3 Units code for sensor limits and min. span  

4-7 Upper sensor limit Floating pt 

8-  Lower sensor limit Floating pt 

4 
Read Primary Variable 

sensor information 
None 

2- 5 Minimum span Floating pt 

0 Alarm select code  

 Transfer function code  

2 PV/range units code  

3-6 Upper range value Floating pt 

7- 0 Lower range value Floating pt 

- 4 Damping value (seconds) Floating pt 

5 Write-protect code  

5 
Read output 
information 

None 

6 Private-label distributor code  

6 
Read final assembly 

number 
None 0-2 Final assembly number  

7 Write message 0-23 Message (32 characters) ASCII Same as command 

0-5 Tag (8 characters) ASCII 

6- 7 Descriptor ( 6 characters) ASCII 8 
Write tag, descriptor, 

date 
8-20 Date date 

Same as command 

9 
Write final assembly 

number 
0-2 Final assembly number  Same as command 
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Among the common-practice commands listed below, commands #60 and #62 through #70 are 

used to configure and control the multiple outputs generated by some multivariable transmitters. 

Such multiple outputs are numbered  to 4, corresponding to the HART dynamic variables: PV 

(primary variable), SV (secondary variable), TV (third variable) and FV (fourth variable). 

Common-Practice 
Commands 

Data in Command Data in Reply 

# Function Byte Data Type Byte Data Type 

0 Transmitted variable code for slot 0  0 Transmitted variable code for slot 0  

 Transmitted variable code for slot   Units code for slot 0  

2 Transmitted variable code for slot 2  2-5 Variable for slot 0 Floating pt

3 Transmitted variable code for slot 3  6 Transmitted variable code for slot   

7 Units code for slot   

8-  Variable for slot  Floating pt

2 Transmitted variable code for slot 2  

3 Units code for slot 2  

4- 7 Variable for slot 2 Floating pt

8 Transmitted variable code for slot 3  

9 Units code for slot 3  

20-23 Variable for slot 3 Floating pt

33 Read transmitter 
variables 

Truncated after last requested code 

Truncated after last requested variable 

34 Write damping value 0-3 Damping value (seconds Floating pt Same as command 

0 Range units code  

-4 Upper range value Floating pt

35 Write range values 

5-8 Lower range value Floating pt

Same as command 

36 Set upper range value 
(= push SPAN button) 

None none 

37 Set lower range value 
(= push ZERO button) 

None none 

38 Reset Configuration 
Changed flag 

None none 

39 EEPROM control 
0 

EEPROM control code: 
(0 = write to EEPROM 

 = read EEPROM to RAM) 
 Same as command 

40 Enter/exit fixed current 
mode 

0-3 
Current (mA)  

(0 = fixed current mode) 
Floating pt

Same as command 

4  Perform device self-
test 

None none 

42 Perform master reset None none 

43 Set (trim) PV zero None none 

44 Write PV units 0 PV units code  Same as command 

45 Trim DAC zero 0-3 Measured current (mA) Floating pt Same as command 

46 Trim DAC gain 0-3 Measured current (mA) Floating pt Same as command 

47 Write transfer function 0 Transfer function code  Same as command 

0-5 Device-specific status Bit 

6-7 Operational modes ( -5)  

8- 0 Analog outputs saturated* Bit 

- 3 Analog outputs fixed* Bit 

4-24 Device-specific status Bit 

48 
Read additional 

device status 
none 

* 24 bites each: LSB…MS refers to analog outputs  to 24. 
Response is truncated after last byte implemented 

49 Write PV sensor serial 
number 

0-2 Sensor serial number  Same as command 

0 PV transmitter variable code  

 SV transmitter variable code  

2 TV transmitter  variable code  
50 

Read dynamic 
variable assignments 

None 

3 FV transmitter  variable code  
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Common-Practice 
Commands 

Data in Command Data in Reply 

# Function Byte Data Type Byte Data Type 

0 PV transmitter variable code  

 SV transmitter variable code  

2 TV transmitter  variable code  

5  

Read dynamic 
variable assignments 

3 FV transmitter  variable code  

Same as command 

52 Set transmitter 
variable zero 

0 Transmitter variable code  Same as command 

0 transmitter variable code  53 Write transmitter 
variable units  transmitter variable units code  

Same as command 

0 Transmitter variable code  

-3 Transmitter variable sensor serial number  

4 Transmitter variable limits units code  

5-8 Transmitter variable upper limit Floating pt

9- 2 Transmitter variable lower limit Floating pt

3- 6 Transmitter variable damping value (sec.) Floating pt

54 
Read transmitter 

variable information 
0 Transmitter variable code  

7-20 Transmitter variable minimum span Floating pt

0 transmitter variable code  55 Write transmitter 
variable damping 

value 
-4 transmitter variable damping value 

(seconds) 
Floating pt Same as command 

0 transmitter variable code  56 Write transmitter 
variable sensor serial 

number 
-3 transmitter variable sensor serial 

number 
Floating pt Same as command 

0-5 Unit tag (8 characters) ASCII 

6- 7 Unit descriptor ( 6 characters) ASCII 57 
Read unit tag, 

descriptor, date 
None 

8-20 Unit date (3 bytes: day, month, year) Date 

0-5 Unit tag (8 characters) ASCII 

6- 7 Unit descriptor ( 6 characters) ASCII 

58 

Write unit tag, 
descriptor, date 8-20 Unit date (3 bytes: day, month, 

year) 
Date 

Same as command 

59 Write number of 
response preambles 

0 Number of response preambles  
Same as command 

0 Analog output number code  

 Analog output units code  

2-5 Analog output level Floating pt
60 

Read analog output 
and percent of range 

0 analog output number code  

6-9 Analog output percent of range Floating pt

0 PV analog output units code  

-4 PV analog output level Floating pt

5 PV units code  

6-9 Primary variable (PV) Floating pt

0 SV analog output units code  

- 4 Secondary variable Floating pt

5 TV analog output units code  

6- 9 Third variable Floating pt

20 FV analog output units code  

2 -24 Fourth variable Floating pt

6  
Read dynamic 

variables and Primary 
Variable analog output 

None 

Truncated after last supported variable 

0 Analog output number code for slot 0  0 Slot 0 analog output number code  

 Analog output number code for slot    Slot 0 units code  

2 Analog output number code for slot 2  2-5 Slot 0 level Floating pt

3 Analog output number code for slot 3  6 Slot  analog output number code  

7 Slot  units code  

8-  Slot  level Floating pt

2 Slot 2 analog output number code  

3 Slot  2 units code  

4- 7 Slot  2 level Floating pt

8 Slot 3 analog output number code  

9 Slot 3 units code  

20-23 Slot 3 level Floating pt

62 
Read analog outputs 

(5. ) 

Truncated after last requested level 

Truncated after last requested level 
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Common-Practice 
Commands 

Data in Command Data in Reply 

# Function Byte Data Type Byte Data Type 

0 Analog output number code  

 Analog output alarm select code  

2 Analog output transfer function code  

3 Analog output range units code  

4-7 Analog output upper range value Floating pt

8-  Analog output lower range value Floating pt

63 
Read analog output 

information 
0 Analog output number code  

2- 5 Analog output additional damping value 
(seconds) 

Floating pt

0 Analog output number code  

64 
Write analog output 
additional damping 

value 
-4 Analog output additional damping 

value 
Floating pt Same as command 

0 Analog output number code  

 Analog output units code  

2-5 Analog output upper range value Floating pt
65 

Write analog output 
range values 

6-9 Analog output lower range value Floating pt

Same as command 

0 Analog output number code  

 Analog output units code  

2-5 Analog output level * Floating pt
66 

Enter/exit fixed  
analog output mode 

* “not a number” exits fixed output mode 

Same as command 

0 Analog output number code  

 Analog output units code  
67 

Trim analog output 
zero 2-5 Externally-measured analog output 

level * 
Floating pt

Same as command 

0 Analog output number code  

 Analog output units code  
68 

Trim analog output 
gain 2-5 Externally-measured analog output 

level * 
Floating pt

Same as command 

0 Analog output number code  

69 
Write analog output 

transfer function  Analog output transfer function 
code 

 
Same as command 

0 Analog output number code  

 Analog output endpoint units code  

2-5 Analog output upper endpoint value Floating pt
70 

Read analog output 
endpoint values 

0 Analog output number code  

6-9 Analog output lower endpoint value Floating pt

0 Transmitter variable code for slot 0  

 Transmitter variable code for slot   

2 Transmitter variable code for slot 2  
07 

Write burst mode 
transmitter variable 
(for command 33) 

3 Transmitter variable code for slot 3  

Same as command 

08 
Write burst mode 
command number 

0 Burst mode command number 
 Same as command 

09 Burst mode control 0 
Burst mode control code  

(0 = exit,  = enter) 
 Same as command 

0 Primary Variable units code  

-4 Primary Variable value Floating pt

5 Second Variable units code  

6-9 Second Variable value Floating pt

0 Third Variable units code  

- 4 Third Variable value Floating pt

5 Fourth Variable units code  

0 
Read all dynamic 

variables 
none 

6- 9 Fourth Variable value Floating pt
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HART Communications Status  

Each message from a field slave device includes two bytes of status information, which is also 

referred to as the “response code”.  The format of the HART communications status data is 

shown in this section. 

Response Data with Command Response = 1 

If the Most Significant Bit of the first byte is  (Communications Error), an error has occurred in 

the outgoing HART communication. The rest of the bits individually indicate one or more error 

conditions: 

 
7     6     5     4     3     2          0 Byte 0

Communication error = 1

Parity error

Overrun error

Framing error

Checksum error

Reserved (0)

Rx buffer overflow

Not used

7     6     5     4     3     2          0 Byte 1

Not used

 

Error conditions include parity and overrun errors. In addition, a field device will report an 

overflow of its receive buffer, and any discrepancy between the message content and the 

received checksum. 
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Response Data with Command Response = 0 

If the Most Significant Bit of the first byte is 0 (Command Response), the outgoing HART 

communications completed normally. The first byte then contains an integer value (the 

Command Response code) with the command status. The second byte contains the field device 

status, indicating the operational state of the slave device: 

 
7     6     5     4     3     2          0 Byte 0

Command Response = 0

7     6     5     4     3     2          0 Byte 1

Field device malfunction

Configuration changed

Cold start

More status available  (see below)

Analog output current fixed

Analog output saturated

Non-primary variable out of limits

Primary Variable out of limits

Bits 0-6 contain an integer value: 

 0 no command-specific error 

 (undefined) 

2 invalid selection 

3 passed parameter too large 

4 passed parameter too small 

5 too few data bytes received 

6 device-specific command error 

7 in write-protect mode 
8-15 multiple meanings, see next page

6 access restricted 
28 multiple meanings, see next page

32  device is busy 

64 command not implemented

  

Field Device Status Codes 

The Field Device Status codes in the second byte are explained below. 

Field Device Status Code Meaning 

Field device malfunction Measurements may not be correct. 

Configuration changed The configuration has been changed, so the master should check the 
configuration, and clear the bit by sending Command #38. 

Cold start Set for the first transaction when a field device is powered up. 

More status available The master should issue Command #48 to read more status information. 

Analog output fixed The output has been set to a fixed value for testing. This bit applies only 
to analog output # . In a multidrop output device, command #48 may 
return similar status information for the other outputs. 

Analog output saturated Analog output #  is out of range.  

Primary variable out of limits The primary measurement is outside the sensor operating limits. The 
analog signal and the digital signal read by HART commands may be 
incorrect. 

Non-primary variable out of 
limits 

A non-primary measurement is outside the sensor operating limits. The 
analog signal and the digital signal read by HART commands may be 
incorrect. Command #48 may provide more information. 
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Command Codes with Multiple Meanings 

The interpretation of Command Codes 8- 5 and 28 in the first Command Response byte 

depends on the command that was issued. 

Code in 
First 
Byte 

For these Commands Meaning of the Code  

, 2, 3, 33, 60, 62, 0 Update failure 

34,  55, 64 Set to nearest possible value 

8 
(warning) 

48 Update in progress 

35, 65 Lower range value too high 

36, 37, 43, 52 Applied process too high 

9 
(error) 

45, 46, 67, 68 Not in proper current mode (fixed at 4 or 20mA) 

6 Multidrop not supported 

35, 65 Lower range value too low 

0 
(error) 

36, 37, 43, 52 Applied process too low 

35, 65 Upper range value too high 

40, 45, 46, 66, 67, 68 In multidrop mode 

 
(error) 

53 Invalid transmitter variable code 

35, 65 Upper range value too high 2 
(error) 53, 66, 67, 68 Invalid units code 

35, 65 Both range values out of limits 3 
(error) 69 Invalid transfer function code 

35, 36, 65 Span too small 4 
(warning) 

37 Pushed upper range value over limit 

5 
(error) 

65, 66, 67, 68, 69 Invalid analog output number code 

28 
(error) 

65 Invalid range units code 
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Function Blocks to Read HART Data 

Proficy Machine Edition release 5.5 includes two custom HART function blocks for use in ladder 

logic application programs. These function blocks can be used to assign variable names to 

HART data inputs or on HART Get Device Information response data, beginning at word 3. 

 DYN_HART_STRUCT interprets the first 36 bytes of the HART data map for a channel.  

This function block reads on demand the same data that would be automatically 

scanned if the module were configured for HART Data Scan Control set to “Dynamic 

Data”.  

 ALL_HART_STRUCT interprets the entire HART data for a channel, including the data 

interpreted by the DYN_HART_STRUCT function block. This function block reads on 

demand the same data that would be automatically scanned if the module were 

configured for HART Data Scan Control set to “All Data”.  

Instead of being read into an assigned CPU reference address, the data read by these Function 

Blocks is placed into a reference address that is defined by the Function Block. 

The HART function blocks are located in the Toolchest under the folder "HART Utilities".  To 

create an instance of one of these function blocks, drag and drop the desired function from the 

Toolchest folder into LD logic. 
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DYN_HART_STRUCT 

The DYN_HART_STRUCT function block interprets the first 36 bytes on the data (offsets 

0x0000 to 0x0023) of the HART data map for a channel.  See the example in this section. Use 

of this function block is not required. It only provides a mechanism to assign variable names to 

the HART data, 

When the DYN_HART_STRUCT function executes (receives power flow), each of the HART 

variables in reference memory is assigned to DYN_HART_STRUCT instance variables. The 

instance variable names closely match the names listed in the table, The instance variables can 

be used as input to other functions, or for debugging purposes. The entire instance can be 

added to a Data Watch window so that HART data is easily viewed.  

The instance data variables are only updated when the function block receives power flow. An 

instance of the function block is needed for each HART channel on which automatic assignment 

is desired. 

Parameter types: 

 IN  -  Type = WORD, Length = 8, Pass-by = Reference  

Data Obtained with the DYN_HART_STRUCT Function Block 

Byte Offset 

Begin End 

Field Description Data Type 

0x0000 0x0003 HART Primary Variable, CMD#3, Bytes 5-8 REAL 

0x0004 0x0007 HART Secondary Variable CMD#3, Bytes 0- 3 REAL 

0x0008 0x000b HART Tertiary Variable CMD#3, Bytes 5- 8 REAL 

0x000c 0x000f HART Fourth Variable CMD#3, Bytes 20-23 REAL 

0x00 0 0x00 3 Slot 0 value. CMD#33, Bytes 2-5 REAL 

0x00 4 0x00 7 Slot  value CMD#33, Bytes 8-  REAL 

0x00 8 0x00 b Slot 2 value CMD#33, Bytes 4- 7 REAL 

0x00 c 0x00 f Slot 3 value CMD#33, Bytes 20-23 REAL 

0x0020  HART communication status byte from the last HART command 
response. See page -48. 

BYTE 

0x002   HART device status byte from the last HART command response. 
(Dynamic Data) 

BYTE 

0x0022  Spare for alignment. (Dynamic Data) BYTE*2 
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ALL_HART_STRUCT  

The ALL_HART_STRUCT function block interprets the entire HART data map for a channel. 

This is the same data obtained by the DYN_HART_STRUCT block, plus the additional data 

shown below. 

Parameter types:  IN  -  Type = WORD, Length = 88, Pass-by = Reference  

Additional Data Obtained with the ALL_HART_STRUCT Function Block 

Byte Offset 

Begin End 

Field Description Data Type 

0x0024  HART device Manufacturer ID. CMD#0, Byte  BYTE 

0x0025  HART device type code. CMD#0, Byte 2 BYTE 

0x0026  Minimum number of preambles device requires. CMD#0, Byte 3 BYTE 

0x0027  HART Universal command code. CMD#0, Byte 4 BYTE 

0x0028  HART Transmitter specific revision. CMD#0, Byte 5 BYTE 

0x0029  HART device software revision number. CMD#0, Byte 6 BYTE 

0x002A  HART device hardware revision number. CMD#0, Byte 7 BYTE 

0x002B  HART flags. CMD#0, Byte 8 BYTE 

0x002C 0x002F HART device ID number. CMD#0, Byte 9-  BYTE*4 

0x0030 0x0037 8 character device tag. CMD# 3, Bytes 0-5 in unpacked ASCII. BYTE*8 

0x0038 0x0047 Device Descriptor. CMD# 3, Bytes 6- 7 in unpacked ASCII BYTE* 6 

0x0048  HART Primary Variable Units. CMD#3, Byte 4 BYTE 

0x0049  HART Secondary Variable Units. CMD#3, Byte 9, 0 if not present. BYTE 

0x004a  HART Tertiary Variable Units. CMD#3, Byte 4, 0 if not present. BYTE 

0x004b  HART Fourth Variable Units. CMD#3, Byte 9, 0 if not present. BYTE 

0x004c  HART Primary Variable Code. CMD#50, Byte 0 BYTE 

0x004d  HART Secondary Variable Code.  CMD#50, Byte  BYTE 

0x004e  HART Tertiary Variable Code.  CMD#50, Byte 2 BYTE 

0x004f  HART Fourth Variable Code.  CMD#50, Byte 3 BYTE 

0x0050  Units code for range parameter.  CMD# 5, Byte 2 BYTE 

0x005  0x0053 Spare for alignment BYTE*3 

0x0054 0x0057 Low transmitter range for analog signal in engineering units. 

CMD# 5, Bytes 3-6 

REAL 

0x0058 0x005b High transmitter range for analog signal in engineering units.  

CMD# 5, Bytes 7- 0 

REAL 

0x005c  Slot 0 units code. CMD#33, Byte  BYTE 

0x005d  Slot  units code. CMD#33, Byte 7 BYTE 

0x005e  Slot 2 units code. CMD#33, Byte 3 BYTE 

0x005f  Slot 3 units code. CMD#33, Byte 9 BYTE 

0x0060  Slot 0 variable code. CMD#33, Byte 0 BYTE 

0x006   Slot  variable code. CMD#33, Byte 6 BYTE 

0x0062  Slot 2 variable code. CMD#33, Byte 2 BYTE 

0x0063  Slot 3 variable code. CMD#33, Byte 8 BYTE 

0x0064 0x0083 32 character message. CMD# 2, Bytes 0-23 unpacked ASCII. BYTE*32 

0x0084 0x0087 Stored date in the field device. CMD# 3, Bytes 8-20. BYTE*4 

0x0088 0x008b The final assembly number is used for identifying the material and 
electronics that comprise the field device. CMD# 6, Bytes 0-2 

BYTE*4 

0x008c 0x00a4 The extended status returned by HART command 48. BYTE*25 

0x00a5 0x00af Spare BYTE*  
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Example 1: ALL_HART_STRUCT and DYN_HART_STRUCT 

This example uses the following HART module hardware configuration parameters: 

 HART Data Scan Control is set to: All Data 

 HART Data Reference Address is configured as: %AI 00  

The example shows ALL_HART_STRUCT for channels  and 2 on a HART module, and 

DYN_HART_STRUCT for channels 3 and 4 on the same module. The math function blocks in 

the example show how the structure instance variables can be used on the HART data.   

When using either ALL_HART_STRUCT or DYN_HART_STRUCT, the instance data should be 

made global.  This is done by adding ",g" to the end of the instance name when it is created (for 

example, "ch ,g" creates a global instance named "ch ").  If the instance data is not global, the 

instance can only be used in the program block where the ALL_HART_STRUCT or 

DYN_HART_STRUCT function block is executed. 
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Converting HART Data to / from RX3i Format 

When using HART Pass-Thru COMMREQ (command 2) only, HART data must be both byte-

packed and in big-endian format as defined by the HART Specification.  Because PACSystems 

CPUs use little-endian format, floating point values and ASCII data must be reformatted by the 

program logic.  

Note that this conversion is not required when using COMMREQ  or for HART data that is 

automatically scanned. 

Two function blocks in the Proficy Machine Edition release 5.5 toolchest can be used to 

pack/unpack HART ASCII data: 

 ASCII_PACK prepares ASCII data before sending it to a HART module. 

 ASCII_UNPACK can be used to unpack ASCII characters returned by a HART device. 

These are described in the next section. 
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Converting Floating Point Data (Endian Flip) 

Floating point values that begin at word 7 of a Pass-Thru Request must converted TO big-

endian format. Floating point values that begin  at word 7 of the reply must converted FROM 

big-endian format.  

The basic procedure is to pass any HART float values through the SWAP_DWORD (size = ) 

and SWAP_WORD (size = 2) functions, as shown below.  This swaps the words within the float 

dword, and swaps the bytes within the two float words. In this example shows how to format 

floating point data prior to sending HART command 34, "Write Damping Value". 

 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2053 of 3354



 

                                                                                  

GFK-2314C           Chapter 11  Analog Modules with HART Communications                                                     11-65 

11    

ASCII_PACK 

ASCII_PACK prepares ASCII data before sending it to a HART module using COMMREQ2 

(HART Pass-Thru Request). All of the function block parameters are either Type = WORD, 

Pass-By = Value or word arrays of Type = WORD and Pass-by = Reference.  All word-based 

reference memory types and symbolics can be used.  

It is possible to use data of a different type for the array data (for example, using a byte array of 

data as input to the ASCII_PACKED and ASCII_UNPACKED blocks), although Machine Edition 

will issue a warning during verification.  In the example mentioned, the size of the input byte 

array would need to be at least as large as the data size of the function block parameter word 

array.   

Parameter types: 

 IN  -      Type = WORD, Length = 6, Pass-by = Reference  

 NUM  -  Type = WORD, Length = ,  Pass-by = Value  

 Q  -       Type = WORD, Length = 2, Pass-by = Reference  

Example Function Block: ASCII_PACK 

This example shows how ASCII_PACK can be used to prepare ASCII data before using a 

COMMREQ to send it to a HART module. First, the logic sets up the data that will be used by 

the COMMREQ. The ASCII_PACK function block packs the 32 ASCII characters of the 

message and also places that into the COMMREQ data area. After clearing the COMMREQ 

status to 0, the logic uses a COMMREQ to send HART command 7 "Write Message" to the 

device. 

HART ASCII format packs data into 6 bits per character, 4 characters per 3 bytes. This chart 

shows the format with the most significant hex digits in the rightmost column and the lowest row. 

Less significant 

 0 1 2 3 4 5 6 7 8 9 A B C D E F 

0 @ A B C D E F G H I J K L M N O 

1 P Q R S T U V W X Y Z [ \ ] ^ _ 

2 SP ! “ # $ % & ‘ ( ) * + , - . / 

3 0  2 3 4 5 6 7 8 9 : ; < = > ? 

More significant
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ASCII_UNPACK 
 

ASCII_UNPACK can be used to unpack ASCII characters returned by a HART device in Pass-

Thru Reply data send in response to COMMREQ 2. 

All of the function block parameters are either Type = WORD, Pass-By = Value or word arrays 

of Type = WORD and Pass-by = Reference.  All word-based reference memory types and 

symbolics can be used.  

Parameter types: 

 IN  -      Type = WORD, Length = 2, Pass-by = Reference  

 NUM  -  Type = WORD, Length = ,  Pass-by = Value  

 Q  -       Type = WORD, Length = 6, Pass-by = Reference  

Example Function Block 3: ASCII_UNPACK: 

In this example, after initializing the COMMREQ completion status, the ladder logic sends 

COMMREQ command # 2, "Read Message" to the HART module in Rack 0, Slot 7. When the 

status = complete and the Response Byte Count =24, showing that all the data is present, the 

ASCII_UNPACK function block unpacks the HART ASCII data.  
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Analog Mixed Modules 

This chapter describes the following Analog Mixed module for PACSystems RX3i controllers.   

 

Analog Mixed Module Catalog Number 

 Output Module, 4 Inputs, 2 Outputs, Current/Voltage IC694ALG442  

 

 

 

 

  

Chapter 

12 
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Analog Module, 4 Inputs/2 Outputs, Current/Voltage: IC694ALG442 
 

 

MODULE 0K

MODULE P/S

IC694ALG442 

I1 

  

 

  

I2 

  

  

 

I3 

 

  

 

I4 

 

 

 

Q1 

 

 

 

Q2 

 

Analog Current/Voltage Input/Output module, IC694ALG422, provides four 

differential input channels and two single-ended output channels.   Each 

channel can be configured with the Machine Edition software for one of 

the following ranges:   

 0 to + 0 volts (unipolar), default. 

 - 0 to + 0 volts (bipolar) 

 0 to 20 mA 

 4 to 20 mA 

Input channels can also be configured for 4 - 20 mA Enhanced mode. 

This module may be installed in any I/O slot in the RX3i system. 

Module Features  
Outputs can be configured to either Hold Last State if system power is 

interrupted or to reset to the low end of their range. Outputs can also be 

configured to operate in ramp mode on command from the application 

program.  In ramp mode, the output channel ramps to a new value over a 

period of time, rather than taking the new value immediately. 

High and low alarm limits can be set for all input channels and an open–

wire fault (current output modes) can be reported to the CPU for each 

output channel.    

Isolated +24 VDC Power  
This module must receive 24 VDC power from an external source. If the 

module is located in an RX3i Universal Backplane, the external source 

can be connected via the TB  connector on the left side of the backplane 

or directly on the module’s terminal block.  If the module is located in an 

Expansion Backplane, the external source must be connected to the 

module’s terminal block. 

LEDs 

The Module OK LED indicates module status. The Module P/S LED indicates whether the 

external +24 VDC power supply is present and is above a minimum designated level. Both 

LEDs are powered from the +5 VDC backplane power bus. 

LED Description 

Module  
OK 

ON:  Module OK and configured 

Flashing: Module OK but not configured  

OFF: Module is defective or no +5 VDC backplane power present 

Module 
P/S 

ON: User power is present 

OFF: No user power 
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Specifications: ALG442 

 

Power Requirements 

External Supply Voltage Range 20 to 30 VDC (24 VDC typical) 

Power Supply Rejection Ratio  Current: 5 µA/V (typical), 0 µA/V (maximum) 
Voltage: 25 mV/V (typical), 50 mV/V (maximum)  

( measured by varying VUSER from 24 VDC to 30 VDC) 

Voltage Ripple 0% 

Power Consumption 95 mA from internal +5 VDC Supply, 29 mA from external 
supply 

Isolation Field to Backplane 
(optical) and to frame ground 

250 VAC continuous; 500 VAC for  minute 

Analog Outputs  2, Single–Ended 

      Analog Current Output  

Output Current Ranges 0 to 20 mA, 4 to 20 mA 

Resolution at 0 to 20 mA:  0.625 µA (  LSB = 0.625 A) 
at 4 to 20 mA:  0.5 µA (  LSB = 0.5 µA) 

Absolute Accuracy  +/-0. % of full scale @ 25°C (77°F), typical 
+/-0.25% of full scale @ 25°C (77°F), maximum 
+/-0.5% of full scale over operating temperature range 
(maximum) 

Maximum Compliance 
Voltage 

VUSER –3 V (minimum) to VUSER
  (maximum) 

User Load 0 to 850  (minimum at VUSER = 20 V, maximum 350  at VUSER 
= 30 V)  

Output Load Capacitance 2000 pF (maximum) 

Output Load Inductance  H (maximum) 

      Analog Voltage Output  

Output Ranges - 0 to + 0 V (bipolar), 0 to + 0 V (unipolar) 

Resolution at – 0 V to + 0 V:  0.3 25 mV (  LSB = 0.3 25 mV) 
at 0 to + 0 V:    0.3 25 mV (  LSB = 0.3 25 mV) 

Absolute Accuracy2 +/-0.25% of full scale @ 25°C (77°F), typical 
+/-0.5% of full scale @ 25°C (77°F), maximum 
+/- .0% of full scale over operating temperature range 
(maximum) 

Output Loading 5 mA (2 K Ohms minimum resistance) 

Output Load Capacitance  µF (maximum capacitance) 

.   In the presence of severe RF interference (IEC 80 –3, 0V/m), accuracy may be degraded to +/- % FS. 

2.   In the presence of severe RF interference (IEC 80 –3, 0V/m), accuracy may be degraded to +/-4% FS. 

Continued…
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Specifications, continued 

Analog Inputs 4, differential 

     Analog Current Input  

Input Ranges 0 to 20 mA, 4 to 20 mA, 4 to 20 mA Enhanced 

Resolution 5 µA (  LSB = 5µA) 

Absolute Accuracy3 +/- 0.25% of full scale @25°C (77°F) 
+/-0.5% of full scale over specified operating temperature range 

Linearity <  LSB 

Common Mode Voltage 200 VDC (maximum) 

Common Mode 
Rejection 

>70 dB at DC; >70 dB at 60 Hz 

Cross Channel 
Rejection 

>80 dB from DC to  kHz 

Input Impedance 250  

Input Filter Response 29 Hz 

     Analog Voltage Input  

Input Ranges 0 to + 0 V (unipolar), - 0 to + 0 V (bipolar) 

 Resolution at 0 to + 0 V: 2.5 mV (  LSB = 2.5 mV) 
at – 0 to + 0 V: 5 mV (  LSB = 5 mV) 

Absolute Accuracy3 +/-0.25% of full scale @25°C (77°F);  
+/-0.5% of full scale over specified operating temperature range 

Linearity <  LSB 

Common Mode Voltage 200 VDC (maximum) 

Common Mode 
Rejection 

>70 dB at DC; >70 dB at 60 Hz 

Cross Channel 
Rejection 

>80 dB from DC to  kHz 

Input Impedance 800 K Ohms typical) 

Input Filter Response 29 Hz 

3.  In the presence of severe RF interference (IEC 80 –3, 0V/m), accuracy may be degraded 

to +/-2% FS. 

Refer to Appendix A for product standards and general specifications. In order to meet the IEC 

000-4-3 levels for RF Susceptibility specified in Appendix A, when this module is present, the 

system must be mounted in a metal enclosure. 
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Field Wiring: ALG442  

The diagram below shows voltage and current connections for the module. Each channel can 

be configured independently as a voltage or a current channel, not both simultaneously. 

          

Terminal Signal Definition 

 24VIN User Supplied +24 VDC Input 

2 JMP  Jumper terminal for connecting 

250Ω  sense resistor for CH  

3 JMP2 Jumper terminal for connecting 

250Ω  sense resistor for CH2 

4 +CH  Positive connection for differential 
analog input channel  

5 +CH2 Positive connection for differential 
analog input channel 2 

6 -CH  Negative connection for differential 
analog input channel  

7 -CH2 Negative connection for differential 
analog input channel 2 

8 JMP3 Jumper terminal for connecting 

250Ω  sense resistor for CH3 

9 JMP4 Jumper terminal for connecting 

250Ω  sense resistor for CH4 

0 +CH3 Positive connection for differential 
analog input channel 3 

 +CH4 Positive connection for differential 
analog input channel 4 

2 -CH3 Negative connection for differential 
analog input channel 3 

3 -CH4 Negative connection for differential 
analog input channel 4 

4 Vout CH  Voltage output for channel  

5 Iout CH  Current output for channel  

6 Vout CH2 Voltage output for channel 2 

7 Iout CH2 Current output for channel 2 

8 V COM Common return for voltage 
outputs 

9 I RET Common return for User supplied 
+24 V and current outputs 

20 GND Frame ground connections for 
cable shields 

   

 Field       Terminals      Field  
Wiring                            Wiring

* Optional Shield 
Connection 

 I1 

JMP  

(+) 

 

 (-) 

24 VDC IN 
1 

 

3 

 

5 

 

7 

 

9 

 

11 

 

13 

 

15 

 

17 

 

19 

2 

 

4 

 

6 

 

8 

 

10 

 

12 

 

14 

 

16 

 

18 

 

20 

 I3 

 I2 

 I4 

(+) 

 

 (-) 

(+) 

 

 (-) 

(+) 

 

 (-) 

+ 

 

- JMP2 

JMP4 

JMP3 

VQ1 

VQ2 

FGND* 

VCOM 

(+)    (-) 

(+)    (-) 

IQ2 

IQ1 

COM
(I RET) 

(-)    (+)    

(-)    (+)    
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Input Scaling  

Resolution per bit depends on the configured input or output range as shown in the table of 

module specifications. The module scales each current and voltage input to a value in counts 

for the CPU.  

 

Configured Range Scaled Counts Values 

0 to 0 V (default) 0 to 32767 

- 0 to 0 V -32768 to 32767 

4 to 20 mA 0 to 32767 

0 to 20 mA 0 to 32767 

0 to 20 mA Enhanced -8000 to 32767 

In the 0 to + 0 V default range, 0 volts corresponds to a count of 0 and + 0 volts corresponds to 

a count of 32000.  In the - 0 to + 0 volt range, - 0 volts corresponds to a count of -32000 and 

+ 0 volts corresponds to a count of +32000.  Full 2–bit resolution is available over either 

range. In the 4 to 20 mA range, 4 mA corresponds to a count of 0 and 20 mA corresponds to a 

count of 32000.  In the 0 to 20 mA range, 0 mA corresponds to a count of 0 and 20 mA 

corresponds to a count of 32000.  Full 2–bit resolution is available over the 0 to 20 mA range.  

In the 4 to 20 mA Enhanced range, 0 mA corresponds to a count of -8000, 4 mA corresponds to 

a count of 0 (zero) and 20 mA corresponds to a count of +32000.  The Enhanced range 

automatically provides 4 to 20 mA range scaling. Negative digital values are provided for input 

current levels between 4 mA and 0 mA.  This creates a low alarm limit that detects when the 

input current falls from 4 mA to 0 mA, providing open–wire fault detection in 4 to 20 mA 

applications.   

Input Voltage Scaling Input Current Scaling 

 

0 
0V to +10V Inputs 

Counts   

32000

0

+ 0V

 

 

4

Counts

Current (mA) 

4 to 20mA 

Range 

20 0

32000

0 to 20mA 
Range

 

If the current source is reversed into the input, or is less than the low end of the current range, 

the module inputs a data word corresponding to the low end of the current range (0000H in 

%AI).  If an input is out of range (greater than 20 mA), the A/D converter adjusts it to full scale 

(corresponding to 7FFFH in %AI). 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2063 of 3354



 

                                                                                  

GFK-2314C           Chapter 12  Analog Mixed Modules                                                                                         12-7 

12    

Output Scaling 

The module scales counts data received from the CPU to a current or voltage value for each 

output.  

 

Configured Range Values Sent By CPU Values Accepted by Module  

0 to 0 V (default)  0 to 32767 0 to 32767 

- 0 to 0 V -32768 to 32767 - 32768 to 32767 

4 to 20 mA 0 to 32767 0 to 32000 

0 to 20 mA 0 to 32767 0 to 32767 

For a 0 to 0 V output, the module scales count outputs from 0 to 32000 to output voltages from 

0 to + 0 volts.  The module scales count values from 3200  to 32767 to overrange voltages up 

to a maximum of approximately 0.24 volts.   

For a - 0 to + 0 V output, the module scales count outputs in the range +/-32000 to output 

voltages from – 0 V to + 0 V. The module scales count values from -3200  to -32768 and from 

+3200  to +32767 to overrange voltages up to a maximum of approximately +/- 0.24 V.  

For a 4 to 20 mA output, the module scales count outputs from 0 to 32000 counts to output 

currents from 4 to 20 mA. If the CPU sends a value above 32000 counts, the module uses the 

value 32000 in the D/A converter. No error is returned. 

For a 0 to 20 mA output, the module scales count outputs from 0 to 32000 to output currents 

from 0 to 20 mA. The module scales count values from 3200  to 32767 up to a maximum output 

current of approximately 20.5 mA.   

Output Voltage Scaling Output Current Scaling 

 Counts   

0 - 0V + 0V 

+32000

-32000

0

-10V to +10V Outputs 

0
0V to +10V Outputs 

Counts  

+32000

0

+ 0V

 

4

Counts

Current (mA)

4 to 20mA 

Range

200

32000

0 to 20mA 
Range 
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I/O Data: ALG442 
This module uses two %AQ references and four %AI references, depending on configuration. 

Data in the %AI and %AQ registers is in 6–bit 2’s complement format.  

 
MSB                                                                                                                                     LSB 

X             0      9        8       7        6       5        4        3        2               0       X       X       X 
 

The module also uses 8, 6 or 24 %I references for status data, depending on the alarm status 

configuration.  Status data format is shown on the next page. 

Input Data 
Resolution of the converted signal is 2 bits binary (  part in 4096).  The placement of the 2 

bits from the A/D converter in the %AI data word is shown above.  

The bits in the %AI data table that were not used are forced to 0 (zero) by the analog input 

channel.  

Output Data 

Each output channel is capable of converting 5 to 6 bits (depending on the range selected) of 

binary data to an analog output.   
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Status Data: ALG222 

Analog Module IC694ALG222 can be configured to return 8, 6, or 32 status bits to the PLC 

CPU. Content of the status data is shown below. 

 

         2        3        4       5        6        7       8         

Module OK = , not OK = 0 

User Power Supply OK = , absent or not OK = 0 

Reserved 

Error Code:  Binary Hex Meaning 

  0000 0 No errors 
  000   invalid channel 
  00 0 2 invalid alarm level 
  00  3 invalid ramp time or step 
  000 8 invalid COMMREQ function 

  9      0            2     3      4     5      6         

Input Channel  Low Alarm: 0 = above limit,  = at limit or below 

Input Channel  High Alarm: 0 = below limit,  = at limit or above 

Input Channel 2 Low Alarm 

Input Channel 2 High Alarm 

Input Channel 3 Low Alarm 

Input Channel 3 High Alarm 

Input Channel 4 Low Alarm 

Input Channel 4 High Alarm 

  7      8      9      20     2       22     23      24         

Output  (Current mode) Broken Wire: 0 = OK,  = Broken Wire 

Output 2 (Current mode) Broken Wire 

Reserved 

 

Error Code 

Byte  of the status data contains a status/error code for COMMREQs sent to the module. Only 

the most recent error is reported; an existing error code will be overwritten if another error 

occurs.  The priority of errors is: 

. Invalid COMMREQ function (highest priority) 

2. Invalid channel. 

3. Invalid data (ramp or alarm parameter) (lowest priority). 

If multiple errors occur, the one with the highest priority is reported in the error code. The 

module will not stop standard operation if an error is detected; these error bits are informational 

only, and can be ignored.  
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 Configuration: ALG442 

The following module parameters can be configured using the Machine Edition software: 

 

Parameter Description Values 

Stop Mode Output state when module goes 
from Run to Stop mode 

Hold or Default Low  

Reference 
Address 

Starting %AI address for the 
module’s analog input data 

 

Reference 
Address 

Starting %AQ address for the 
module’s analog output data 

 

Reference 
Address 

Starting %I address for the 
module’s status data 

 

%I Length Number of %I status bits that will be 
used for module and channel status 
data: 

8 (module and power status only) 
6 (above plus input status) 

24 (all above plus output status) 

Output Range Type of output range 0 to + 0 V,  - 0 to + 0 V, 4 to 
20 mA, 0 to 20 mA 

Input Range 
 

Type of input range 0 to + 0 V,  - 0 to + 0 V, 4 to 
20 mA,  0 to 20 mA, 4 to 20 mA 
Enhanced 

Alarm Low Limit Low limit alarm value for each input. 
Must be less than the same 
channel’s high alarm 

-32768 to 32759 

Alarm High Limit High limit alarm value for each input -32767 to 32760 
 

The choice for Stop Mode (Hold or Default Low) determines how outputs operate when the 

module goes from Run to Stop mode.  If the configured Stop Mode is Hold (the default), the 

module holds outputs at the last state received from the CPU.  If the Stop Mode is Default Low, 

the outputs will go to their low values.  In current mode (4-20 mA), outputs go to 4 mA if 

configured for DEFLOW.  In current mode (0-20 mA), outputs go to 0 mA if configured for 

DEFLOW. In voltage mode (unipolar (0 to + 0V) and bipolar (+ 0V to - 0V), outputs go to 0V if 

configured for DEFLOW. 

The Alarm Low and Alarm High parameters can be used to set up limits that cause alarm 

indications to be passed to the PLC for each channel. Values entered without a sign are 

assumed to be positive.  These configured alarm limits are stored until changed by a new 

configuration. The configured high and low alarm limits can be changed temporarily by a 

COMMREQ from the application program as described later in this chapter.  
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Ramp Mode Operation for ALG442 

Outputs on module ALG442 can be set up to operate in Ramp mode.  In normal operating 

mode, a new value entered in an output channel’s %AQ reference causes the output to change 

directly to the new value.  In Ramp mode, the output goes to the new value over a period of 

time.  The output channel starts a new ramp (either up or down) each time the value in its %AQ 

reference changes.  The module performs range checking on new output values and 

automatically adjusts out-of-range values before making the ramp computations. 

 
Output 

%AQ Value Changes 

Example Output in Ramp Mode 

Example Output in Standard Mode 

Time 

Final Output Value 
Corresponding to 

New %AQ Value 

 

Use of Ramp mode is set up for either channel or both output channels using a COMMREQ 

command as explained in this chapter. The ramp slope can be set up in the COMMREQ as: 

 a total ramp time from  millisecond to 32 seconds, or: 

 a sequence of  to 32000 -millisecond steps.   

A channel stays in Ramp mode until the module receives a new COMMREQ either changing or 

canceling the ramp operation, or until power is cycled. The channel will not change modes after 

a hardware configuration download. Because COMMREQ settings are temporary, it will be lost 

after a power cycle. 
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If the module receives a new COMMREQ that changes ramp operation while an output is in the 

process of ramping, the new ramp settings take effect as follows: 

 If Ramp mode is turned off during a ramp, the channel goes directly to the value in its %AQ 
reference. 

 If a channel is set up to ramp over a period of time, but a new COMMREQ is received 
commanding the channel to instead ramp in a sequence of measured steps, ramp operation 
changes as soon as the COMMREQ is processed (assuming that the step is valid). 

 If a channel is set up to ramp as a sequence of measured steps, but a new COMMREQ is 
received commanding the channel to instead ramp over a period of time, it immediately 
starts a new ramp using the present output as the starting output and the present time as 
the start time. 

If the module receives a Ramp command for an invalid channel, step height or ramp time, the 

module ignores the command and returns an error code in the first byte of its %I status 

references.  The error code can be cleared by a Clear Errors COMMREQ as described in this 

chapter, or by reconfiguring the module.   
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Changing Module Operation on Command 

Module ALG442 can respond directly to a specific COMMREQ command from the application 

program to: 

 clear the module’s %I error code   

 modify the Input alarm limits, and  

 put one or both outputs in Ramp mode and set up the ramp characteristics 

These changes to module are not retained during loss of power. If the module is power-cycled, 

new commands must be sent to the module to again modify the configured alarm limits, or to set 

up Ramp operation for the outputs. 

COMMREQ Format  

The Communications Request is triggered when the logic program passes power to the 

COMMREQ Function Block. 

 
(Enable ) ------------- 

(Command Block address) 

(Rack/Slot Location of 
the module) 

(Task value) 

- 

- 

- 

-  Function Faulted (logic) 

COMM

REQ

IN FT

SYSID

TASK

-  CommReq Delivered 

 

When sent to module ALG442, the parameters of the COMMREQ are: 

Enable:  Control logic for activating the COMMREQ Function Block. 

IN:  The location of the Command Block.  The Command Block contains the parameters of the 

COMMREQ request. It can be located at any valid address within a word-oriented memory area 

(%R, %AI, %AQ, %P, %L, or %W) in the PACSystems PLC. 

SYSID:  A hexadecimal word value that gives the rack (high byte) and slot (low byte) location of 

the analog module.  

TASK:  Task must be set to zero. 

FT Output:  The FT output is set if the PLC CPU is unable to deliver the COMMREQ to the 

module.  When the FT output is set, the module is unable to return a COMMREQ status word to 

the PLC logic application. 
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COMMREQ Command Block  

The format of the COMMREQ for module ALG442 is shown below. For more information about 

using COMMREQs, check the online help and the PACSystems Reference Manual.  

Word Offset Value Description 

Word  Must be 0004 Length of the command block  

Word 2 0000 Not used 

Word 3 (See below) Memory type of COMMREQ Status Word  

Word 4 0-based. Offset of COMMREQ Status Word 

Word 5 0 Reserved 

Word 6 0 Reserved 

Word 7 E20 H (-7679 decimal) COMMREQ command number  

Word 8 0006 Byte length of Command Data (see below) 

Word 9 (See below) Memory type in the CPU for the Command Data 

Word 0 0-based Memory offset for the Command data 
 

Memory Types and Offsets 

The COMMREQ Command Block specifies a memory type and location to receive status 

information about the execution of the command (word 3), and for the command data (word 9). 

The memory types are listed in the table below. For word 4 and word 10, the address offset 

is a zero-based number.  For example, the offset for %R 00 is 99 decimal. 

Type Value 
(Decimal) 

Value 
(Hex.) 

Description 

%R 8 08H Register memory (word mode) 

%AI 0 0AH Analog input memory (word mode) 

%AQ 2 0CH Analog output memory (word mode) 

%I 6 
70 

0H 
46H 

Discrete input memory (byte mode) 
Discrete input memory (bit mode) 

%Q 8 
72 

2H 
48H 

Discrete output memory (byte mode) 
Discrete output memory (bit mode) 

%T 20 
74 

4H 
4AH 

Discrete temporary memory (byte mode) 
Discrete temporary memory (bit mode) 

%M 22 
76 

6H 
4CH 

Discrete momentary internal memory (byte mode) 
Discrete momentary internal memory (bit mode) 

%G 56 
86 

38H 
56H 

Discrete global data table (byte mode) 
Discrete global data table (bit mode) 

%W 96 C4H Word memory (word mode; limited to %W -%W65536) 
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COMMREQ Command Data Format 

In the COMMREQ Command Block (above) words 9 and 0 assign a CPU memory location for 

six bytes of command data. The program logic can use these bytes to set the parameters of the 

COMMREQ.  This module does not use the last command data word.    

word  command word 

word 2 alarm or ramp data 

word 3 Unused for module ALG442 
 

Command to be Performed Word 1 Contains Word 2 Contains 

Change the specified input’s low alarm 
limit to the value in word 2. 

0000 (Input ) 
000  (Input 2) 
0002 (Input 3) 
0003 (Input 4) 

New low alarm limit for the input

Change the specified input’s high alarm 
limit to the value in word 2. 

00 0 (Input ) 
00  (Input 2) 
00 2 (Input 3) 
00 3 (Input 4) 

New high alarm limit for the 
input 

Change the specified input’s low alarm 
limit by the increment in word 2. 

0020 (Input ) 
002  (Input 2) 
0022 (Input 3) 
0023 (Input 4) 

Increment to change the input’s 
configured low alarm limit. 
Increment can be + or -. 

Change the specified input’s high alarm 
limit by the increment in word 2. 

0030 (Input ) 
003  (Input 2) 
0032 (Input 3) 
0033 (Input 4) 

Increment to change the input’s 
high alarm limit. Increment can 

be + or -. 

Turn off Ramp operation for the specified 
output channel and put it in normal 
mode. 

0040 (Output )
004  (Output 2) 

-- 

Put the specified output channel in Ramp 
step mode. Step increment in word 2.  

0050 (Output )
005  (Output 2) 

Step (  to 32000 counts) to be 
taken each millisecond. 

Put the specified output channel in Ramp 
time mode. Ramp total time in word 2.  

0060 (Output )
006  (Output 2) 

Time in milliseconds:  to 
32000 (  ms to 32 seconds) 

Clear the module’s %I error code 00C0 -- 
 
 

If the requested command is not valid (for example, if the changed alarm limit would be out of 

range) the module ignores the COMMREQ command and returns an error code in the module’s  

%I status data.  The module does NOT stop operating; these error bits are informational only 

and can be ignored.  The error code remains in the %I status bits until cleared by another 

COMMREQ (command 00C0, see directly above), or until the module is reconfigured. 
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 COMMREQ Example 

This example shows setting up 

COMMREQ data and issuing 

the COMMREQ to an Analog 

Mixed module.  

The application program should 

verify the completion of the 

COMMREQ in progress before 

initiating another, so the module 

does not receive COMMREQs 

faster than it can process them.  

One way to do that is to zero 

the contents of the COMMREQ 

status (%R000  in this 

example) as the COMMREQ is 

enabled.  Since the status 

returned for a completed 

COMMREQ is never zero, a 

non–zero status word indicates 

that the COMMREQ has 

completed. 

In this example, the 

COMMREQ command block 

starts at %R0002 and is 

initialized on the first scan.  The 

6 bytes of COMMREQ data 

sent to the module must have 

been moved into%R0 0 -

%R0 03 before the COMMREQ 

is enabled.   

The module is located in rack 0, 

slot 2 so the SYSID input to the 

COMMREQ is 0002.   

 

IN

IN2

IN3

IN4

IN5

IN6

IN7

Q
%R000

CONST
+00000

MOVE
WORD

IN Q

LEN

0000

MOVE
WORD

IN Q

LEN

0000

CONST
E20

%R0008 
CONST 

0006 

%R0009

MOVE
INT

IN Q

LEN

0000

MOVE
INT

IN Q

LEN

0000

MOVE
INT

IN Q

LEN

0000

CONST
+00004

CONST
+00000

CONST
+00008

CONST
+00000

CONST
+00000

CONST
+00000

FST_SCN

FST_SCN

%T000

CONST
+00008

CONST
+00 00

CONST
+00000

%R00 0 %R00  

%R000

S

%T0002

%T0003

%T000

R

BLKMV
INT

INT

Q

COMM_

REQ
S

%M000

IN FT

SYSID

TASK

%R0002

CONST
0002

CONST
0000

CONST
+00000

NE_

I

I2%R000

R

S

%T0002

%T0004

%T0002

%T0003

 

Setting %T000  moves zero into the COMMREQ status word, enables %T0003 for one sweep 

to initiate the COMMREQ, and sets %T0002 to begin checking the status word.  When a non–

zero status word is detected, %T0002 is reset to discontinue checking and %T0004 is set to 

indicate that the module is ready for the next COMMREQ.  Reference %M000  is set if a 

COMMREQ fault occurs. 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2073 of 3354



 

 

GFK-2314C                                                                                                                                                             13-1 
 

   

 

Universal Analog Input Module 

This chapter describes the following Analog module for PACSystems RX3i controllers.   

 

Universal Analog Input Module Catalog Number 

Universal Input, Voltage, Current, Resistance, RTD, 
Thermocouple, 8 Channels 

IC695ALG600 

 

 

 

 

  

Chapter 

13 
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Universal Analog Input Module, 8 Inputs, RTD, Thermocouple, 

Resistance, Current/Voltage: IC695ALG600 
 

 

MODULE OK 

FIELD STATUS 

TB 

IC695ALG600 

I1 

  

  

I2 

  

 

I3 

 

 

I4 

 

 

I5 

 

I6 

 

I6 

 

I8 

 

Universal Analog Input module IC695ALG600 provides eight general 

purpose input channels and two Cold Junction Compensation (CJC) 

channels.   Inputs are divided into two equal groups of four. Channels can 

be individually-configured using the Machine Edition software for:   

 Any combination of up to 8 channels of voltage, current, thermocouple, 
RTD, and resistance inputs.  

 Thermocouple Inputs: B, C, E, J, K, N, R, S, T 

 RTD Inputs: PT 385 / 39 6, N 6 8 / 672, NiFe 5 8, CU 426  

 Resistance Inputs:  0 to 250 / 500 / 000 / 2000 / 3000 / 4000 Ohms 

 Current: 0–20 mA, 4–20 mA, +20 mA 

 Voltage: +50mV, + 50 mV, 0–5 V, –5 V, 0– 0 V, + 0V 

Module Features  

 Completely software-configurable, no module jumpers to set 

 Six hardware analog-to-digital filter frequencies, individually-selectable 
by channel 

 Rapid channel acquisition times based on filter frequency 

 Full autocalibration 

 On-board error-checking 

 Open-circuit detection for most input types 

 Short-circuit detection for RTDs. 

 User-defined scaling 

 High alarm, low alarm, high-high alarm, low-low alarm detection and 
reporting 

 Module fault reporting 

 Supports diagnostic point fault contacts in the logic program. 

 Flash memory for future upgrades 

 Module Status, Field Status, and TB LEDs 

 CJC compensation on terminal block 

 Temperature in Celsius or Fahrenheit 

 Positive and negative Rate of Change Alarms  

 Configurable software filters for each input channel 

 Configurable interrupts for channel alarms and faults 

 Terminal Block insertion or removal detection 

This module must be located in an RX3i Universal Backplane. It cannot be located in an 
expansion or remote backplane. 

CIMPLICITY® Machine Edition 5.0 SP A LD-PLC Hotfix  or later must be used to configure 

and program a PACSystems RX3i system that includes this module.  The CPU must be RX3i 

model IC695CPU3 0 Firmware Revision 2.80 (Build ID 43A ) or later. 
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Specifications: ALG600 
 

Backplane Power Requirements 400 mA maximum @ 5V 
350 mA maximum @ 3.3V  

CPU Memory Usage 40 bytes (20 words) of input references for channel input data. 

40 bytes for enhanced diagnostics 

4 bytes for module status reporting. 

Power Dissipation within Module 5.4 watts maximum 

LEDs One green LED to indicate the module status 
One bi-color green/yellow LED to indicate the field status 
One bi-color red/green LED to indicate the terminal block status 

Channel Acquisition Time 0 msec @ 000 Hz, 3 msec @ 200 Hz, 27 msec @ 40 Hz, 67 msec 
@ 6 Hz, 87 msec @ 2 Hz, 27 msec @ 8 Hz 

Channel Update Time The sum of the channel acquisition times for a bank of 4 channels plus 
one of the following if applicable: 

. RTD Lead resistance measurement time (equals channel 
acquisition time) 

2. CJC acquisition time 7 msec. 

Input resolution  to 6 bits, depending on configured range and A/D filter frequency. 
See page 2- 7  for details. 

    Inputs in Ohms Resistance 0-250, 0-500, 0- 000, 0-2000, 0-3000, 0-4000 

 Platinum 385 00, 200, 500, 000 

Platinum 39 6 00, 200, 500, 000 

Nickel 672 20 

Nickel 6 8 00,200, 500, 000 

Nickel-Iron 5 8 604 

 

Copper 426 0 

    RTD Inputs Copper 426 - 00 to 260 degrees C 

Nickel 6 8 - 00 to 260 degrees C 

Nickel 672 -80 to 260 degrees C 

Nickel-Iron 5 8 - 00 to 200 degrees C 

Platinum 385 -200 to 850 degrees C 

 

Platinum 39 6 -200 to 630 degrees C 

    Thermocouple Inputs Type B 300 to 820 degrees C 

Type C 0 to 23 5 degrees C 

Type E -270 to 000 degrees C 

Type J -2 0 to 200 degrees C 

Type K -270 to 372 degrees C 

Type N -2 0 to 300 degrees C 

Type R 0 to 768 degrees C 

Type S 0 to 768 degrees C 

 

Type T -270 to 400 degrees C 
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Specifications, continued 

Voltage / Current Inputs - 0V to + 0V, 0V to + 0V, 0 V to +5V, V to +5V, -50mV to +50mV, 
- 50mV to + 50mV, -20mA to +20mA, 4 to 20 mA, 0 to 20 mA 

Configurable Input Filter 8Hz, 2Hz, 6Hz, 40Hz, 200Hz, 000Hz 

Scaling Floating point user scaling. 

Max RTD Cable Impedance 25 ohms 

RTD Wire Length 000 ft max w/settling time of mSec 

Input Impedance > M ohm for Tc/V/RTD 

Current Input Resistance 249 ohms +/- % 

Open circuit detection time 5 seconds max.  Open circuit detection is available for all configurations 
except +/-20mA current, 0-20mA current, and +/- 0V voltage. 

Max Overvoltage +/- 4.5VDC continuous 

Max Overcurrent 28mA continuous 

Normal Mode Noise Rejection 95 dB minimum @ 50/60 Hz with 8 Hz filter 

85 dB minimum @ 50/60 Hz with 2 Hz filter 

Common Mode Noise Rejection 20dB minimum @ 50/60 Hz with 8 Hz filter 

0dB minimum @ 50/60 Hz with 2 Hz filter 

Settling time to 5% of Full Scale 

(notch filter dependent) 

<80mS 

Calibrated Accuracy at 25°C Better than 0. % of range (except 0 ohm CU RTD) 

Accuracy depends on A/D filter, data format, input noise, and ambient 
temperature.  

Calibration interval 2 months typical to meet accuracy specifications over time.  Module 
will allow for user offset to be applied as a periodic calibration 
adjustment. 

Input Offset Drift with 
Temperature 

3.0 milliohm/°C maximum 

2.0 uV/°C maximum 

Gain Drift with Temperature 50 ppm/°C typical (90 ppm/°C maximum) 

Module error over Full Temp 
range 

0.5% of range typical (depends on range) 

.0% of range maximum 

Module Scan Time 

(notch filter dependent) 

(Assumes 2 ADC’s running in parallel, no CJC or lead resistance) 

0ms per Channel * 4 Channels = 40ms  ( KHz filter) 

27ms per Channel * 4 Channels = 508ms (8Hz filter) 

Channels that are disabled are not scanned, shortening scan time.  

Module conversion method Sigma-delta 

Isolation Voltage 

 channel to channel 

 group to group 

 terminal block to 
 backplane/chassis 

Opto-isolated, transformer isolated 

+- 2.5Vdc channel to channel Tc/V/I/RTD 

250 VAC continuous/ 500 VAC for 60 seconds 

250 VAC continuous/ 500 VAC for 60 seconds  
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Accuracy Specifications 

Maximum Error at: +25°C 0°C to +60°C 

Configured Input Filter 8, 12, 16Hz 200Hz 1000Hz 8, 12, 16Hz 200Hz 1000Hz 

+/- 0.5 V, 0.0 to + 0.5 V +/- 5 mV +/- 5.5 mV +/- 7 mV +/- 0 mV +/-  mV +/- 4 mV

0 to +5.25 V, + .0 to +5.25 V +/- 3 mV +/- 3.3 mV +/- 4.2 mV +/- 5 mV  +/- 5. mV +/- 7 mV 

+/- 55 mV +/- 30 uV +/- 33 uV +/- 42 uV +/- 0 uV +/- 2  uV +/- 54 uV

  Voltage Inputs* 

 

+/- 55 mV +/- 5 uV +/- 7 uV +/- 2  uV +/- 70 uV  +/- 77 uV +/- 98 uV 

Current Inputs* 

 

+/- 22.5 mA, 0.0 to +22.5 mA, 
+3.0 to +22.5 mA 

+/- 20 uA +/- 22 uA +/- 28 uA +/- 40 uA  +/- 44 uA +/- 56 uA 

Type J (- 80°C to + 200°C) +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- 2.3°C +/- 2.6°C +/- 3.3°C 

Type J (-2 0°C to - 80°C) +/- 0.8°C +/- 0.9°C +/- .2°C +/- 3.3°C +/- 3.7°C +/- 4.7°C 

Type N (- 60°C to + 300°C) +/- .0°C +/- . °C +/- .4°C +/- 4.5°C +/- 5.0°C +/- 6.3°C 

Type N (-2 0°C to - 60°C) +/- .8°C +/- 2.0°C +/- 2.6°C +/- 8.0°C +/- 8.8°C +/- .2°C

Type T (- 90°C to +400°C)   +/- 0.9°C +/- .0°C +/- .3°C +/- 4.0°C +/- 4.4°C +/- 5.6°C 

Type T (-270°C to - 90°C) +/- 6.7°C +/- 7.4°C +/- 9.4°C +/- 8.0°C +/- 9.8°C +/- 25.2°C

Type K (-200°C to + 372°C) +/- .0°C +/- . °C +/- .4°C +/- 4.0°C +/- 4.4°C +/- 5.6°C 

Type K (-270°C to -200°C) +/- 9.5°C +/- 0.5°C +/- 3.3°C +/- 2 .0°C +/- 23. °C +/- 29.4°C

Type E (-200°C to + 000°C) +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- 2.5°C +/- 2.8°C +/- 3.5°C 

Type E (-270°C to -200°C) +/- 5.3°C +/- 5.8°C +/- 7.5°C +/- 4.0°C +/- 5.4°C +/- 9.6°C

Type S and R +/- 2.8°C +/- 3. °C +/- 4.0°C +/- .5°C +/- 2.7°C +/- 6. °C

Type C +/- .7°C +/- .9°C +/- 2.4°C +/- 7.0°C +/- 7.7°C +/- 9.8°C 

Thermocouple 
Inputs* 

 

Type B +/- 3.3°C +/- 3.7°C +/- 4.5°C +/- 20.0°C +/- 22.0°C +/- 28.0°C

00  Platinum 385 +/- 0.7°C +/- 0.8°C +/- .0°C +/- .2°C +/- .4°C +/- .7°C 

200  Platinum 385 +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- .0°C +/- . °C +/- .4°C 

500  Platinum 385 +/- 0.5°C +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- .0°C +/- .3°C 

000  Platinum 385 +/- 0.5°C +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- .0°C +/- .3°C 

00  Platinum 39 6 +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- . °C +/- .2°C +/- .6°C 

200  Platinum 39 6 +/- 0.5°C +/- 0.6°C +/- 0.7°C +/- 0.9°C +/- .0°C +/- .3°C 

500  Platinum 39 6 +/- 0.4°C +/- 0.5°C +/- 0.6°C +/- 0.8°C +/- 0.9°C +/- .2°C 

000  Platinum 39 6 +/- 0.4°C +/- 0.5°C +/- 0.6°C +/- 0.8°C +/- 0.9°C +/- .2°C 

Nickel 672 +/- 0.3°C +/- 0.4°C +/- 0.5°C +/- 0.5°C +/- 0.6°C +/- 0.7°C 

Nickel 6 8 +/- 0.3°C +/- 0.6°C +/- 0.5°C +/- 0.5°C +/- 0.6°C +/- 0.7°C 

Nickel-Iron 5 8 +/- 0.4°C +/- 0.5°C +/- 0.6°C +/- 0.7°C +/- 0.8°C +/- .0°C 

RTD Inputs* 

 

Copper 426 +/- .0°C +/- . °C +/- .4C +/- 2.4 °C +/- 2.7 °C +/- 3.4 °C

250 ohms +/- 0.25 +/- 0.28 +/- 0.35 +/- 0.35  +/- 0.39 +/- 0.49 

500 ohms +/- 0.3  +/- 0.33 +/- 0.42 +/- 0.45  +/- 0.5  +/- 0.63 

000 ohms +/- 0.5  +/- 0.55 +/- 0.7  +/- 0.8  +/- 0.88 +/- .2  

2000 ohms +/- 0.9  +/- .0 +/- .26 +/- .5  +/- .65 +/- 2.   

3000 ohms +/- .3  +/- .43 +/- .82 +/- 2.2  +/- 2.42 +/- 3.08 

Resistance 
Inputs* 

 

4000 ohms +/- .7  +/- .87 +/- 2.38  +/- 2.9  +/- 3. 9 +/- 4.06 

Cold Junction 
Temperature  

+/- .5°C maximum 

CJC Sensor  +/- 0.3°C maximum 0°C to +80°C 

* Accuracy is dependent on the ADC output rate selection, data format, and input noise. In 

severe RF environments, accuracy may be degraded by up to +/-2% of full scale. 
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Field Wiring: ALG600  

The table below lists wiring connections for the module.  Except for RTD and resistance type 
inputs, channels are wired as differential inputs. There are no shield terminals.  For shielding, tie 
cable shields to the ground bar along the bottom of the backplane. M3 tapped holes are provide 
in the ground bar for this purpose.   

 Terminal RTD or Resistance 
TC / Voltage / 

Current 
RTD or Resistance

TC / Voltage / 
Current 

Terminal 

  CJC  IN+ Channel  EXC+  9 

2  CJC  IN-  Channel  IN+ Channel   IN+  20 

3 Channel 2 EXC+   Channel  iRTN 2  

4 Channel 2 IN+ Channel 2 IN+  Channel  IN- Channel  IN -  22 

5  Channel 2 iRTN Channel 3 EXC+  23 

6 Channel 2 IN- Channel 2 IN - Channel 3 IN+ Channel 3 IN+  24 

7 Channel 4 EXC+   Channel 3 iRTN 25 

8 Channel 4 IN+ Channel 4 IN+ Channel 3 IN- Channel 3 IN-  26 

9  Channel 4 iRTN Channel 5 EXC+  27 

0 Channel 4 IN- Channel 4 IN -  Channel 5 IN+ Channel 5 IN+  28 

 Channel 6 EXC+   Channel 5 iRTN 29 

2 Channel 6 IN+ Channel 6 IN+  Channel 5 IN- Channel 5 IN-  30 

3  Channel 6 iRTN Channel 7 EXC+  3  

4 Channel 6 IN- Channel 6 IN-  Channel 7 IN+ Channel 7 IN+  32 

5 Channel 8 EXC+   Channel 7 iRTN 33 

6 Channel 8 IN+ Channel 8 IN+  Channel 7 IN- Channel 7 IN-  34 

7  Channel 8 iRTN  CJC2 IN+ 35 

8 Channel 8 IN- Channel 8 IN-   CJC2 IN- 36 

 

Thermocouple / Voltage / Current 

 

V 

I 

Current Input 

Channel IN+ 

Channel iRTN 

Channel IN- 

 

Channel IN+ 

Channel iRTN 

Channel IN- 

Voltage Input 

  

  

RTD / Resistance  

 

Negative sense not connected on 4-Wire RTD 

2 Wire RTD or Resistor 

Channel EXC+

Channel IN+ 

 

Channel IN- 

3 or 4 Wire RTD or Resistor  

Channel EXC+

Channel IN+ 

 

Channel IN- 

Excitation 

Sense + 

  

RTD Return 

Sense - 

 

 For current inputs, tie the Return to the associated IN- pin.  

 For 2 wire RTDs, tie EXC+ and IN+ together at the terminal block.   

 For 4 wire RTDs, leave one of the negative sense leads unconnected.  

 For 3 wire RTDs, IN+ = Sense+, IN- = RTD Return, and EXC+ = Excitation current.     
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Installing CJC Sensors  

When using any thermocouple inputs on this 

module, the use of CJC sensors is recommended. 

Installing one CJC sensor will greatly improve the 

accuracy of thermocouple readings. Installing two 

CJC sensors will provide the highest thermocouple 

input accuracy for the module. See “CJC Scan 

Enable” later in this chapter for information about 

configuring and using CJC sensors. 

A CJC sensor compensates for offset voltages 

introduced into the input signal where the 

thermocouple wires are connected to the module.  

A set of two CJC sensors is available as part 

number IC695ACC600. 

The thermistor end of the CJC sensor must be 

installed in the CJC  IN+ or CJC2 IN+ terminal for 

accurate thermocouple temperature 

measurements.  The gold pin end of the CJC 

sensor must be installed in the CJC  IN- or the 

CJC2 IN- terminal.  

Open the Terminal Block contacts fully before 

installing the CJC sensor.  Insert the sensor into 

the Terminal Block contact, maintaining metal-to-

metal contact between the thermistor and the 

Terminal Block contact.  

For a Box-style Terminal Block, maintain pressure 

while screwing down the contact.   

 

 

CJC2 IN+ 
CJC2 IN- 

CJC  IN+ 
CJC IN - 

Thermistor 
End 

CJC Sensor 

Spring-style Terminal Block 

 

Connecting Channels to the Same Thermocouple  Point 

When connecting one or more channels from channels  - 4 and one or more channels from 

channels 5 - 8 to the same thermocouple point electrically, the point should be grounded.  It can 

be grounded at either the sensor or the module, by adding a jumper wire from frame ground to 

the low side of one thermocouple input. 
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Configuration Parameters: ALG600  
 

Module Parameters 

Parameter  Default Description 

Channel Value Reference 
Address 

%AIxxxxx Starting address for the module’s input data. 
This defaults to the next available %AI block. 

Inputs Default Force Off In the event of module failure or removal, this 
parameter specifies the state of the Channel 
Value References. 

  Force Off = Channel Values clear to 0. 

  Hold Last State = Channel Values hold their 
last state. 

Channel Value Reference 
Length 

20  The number of words used for the module’s 
input data 

Diagnostic Reference 
Address 

%Ixxxxx Starting address for the channel diagnostics 
status data. This defaults to the next available 
%I block. 

Diagnostic Reference 
Length 

0 The number of bit reference bits  (0 – 320) 
required for the Channel Diagnostics data. 
Default is 0, which means mapping of Channel 
Diagnostics is disabled.  Change this to a non-
zero value to enable Channel Diagnostics 
mapping. 

Module Status Reference 
Address 

%Ixxxxx Starting address for the module’s status data. 
This defaults to the next available %I block. 

Module Status Reference 
Length 

0 The number of bits (0 – 32) required for the 
Module Status data. Default is 0, which means 
mapping of Module Status data is disabled.  
Change this to a non-zero value to enable 
Module Status data mapping. 

CJC Scan Enable Disabled Cold Junction Compensation can be: No Scan, 
Scan CJC , Scan CJC2, Scan Both CJCs. Use 
of these parameters is described later in this 
section. 

Channel Faults w/o 
Terminal Block  

Disabled Enabled / Disabled: Controls whether channel 
faults and configured alarm responses will be 
generated after a Terminal Block removal.  The 
default setting of Disabled means channel faults 
and alarms are suppressed when the Terminal 
Block is removed.  This parameter does not 
affect module faults including the Terminal Block 
loss/add fault generation. 

I/O Scan Set  The scan set  – 32 to be assigned to the 
module by the RX3i CPU 
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Channel 1 – 8 Parameters 

Parameter  Default Description 

Range Type Disabled Voltage/Current, Thermocouple, RTD, 
Resistance, Disabled 

For voltage/current: - 0V to + 0V, 0V to 
+ 0V, 0V to +5V, V to +5V, -50mV to 
+50mV, - 50mV to + 50mV, -20mA to 
+20mA, 4 to 20 mA, 0 to 20 mA 

For Thermocouple: B, C, E, J, K, N, R, S, T 

For RTD: Platinum 385,  00 ohm / 200 
ohm / 500 ohm / 000 ohm, Platinum 39 6, 
00 ohm  / 200 ohm / 500 ohm / 000 ohm, 

Nickel 672, 20 ohms, Nickel 6 8, 00 
ohms / 200 ohms / 500 ohms / 000 ohms, 
Nickel-Iron 5 8, 604 ohms, Copper 426, 0 
ohms 

Range (Not for Range Type 
Disabled) 

- 0V to + 0V 

For Resistance: 0-250 Ohm, 0 – 500 Ohm, 
0 – 000 Ohm, 0 – 2000 Ohm, 0 – 3000 
Ohm, 0 – 4000 Ohm 

Channel Value Format 32-bit Floating 
Point 

6-bit integer or 32-bit floating point 

Temperature Units (for 
Thermocouple or RTD 
Range Type only) 

Celsius Celsius, Fahrenheit 

RTD RTD 2 Wire (for RTD Range Type only) RTD 2 or 3 Wire

RTD Lead Resistance 
Compensation  

Enabled (for RTD Range Type only)Enabled, 
Disabled 

High Scale Value (Eng 
Units) 

Note:  Scaling is disabled if both High Scale 
Eng. Units equals High Scale A/D Units and 
Low Scale Eng. Units equals Low Scale 
A/D Units. 

Default is High A/D Limit of selected range 
type. 

Low Scale Value (Eng 
Units) 

Default is Low A/D Limit of selected range 
type. Must be lower than the high scaling 
value. 

High Scale Value (A/D 
Units) 

Default is High A/D Limit of selected range 
type. Must be greater than the low scaling 
value. 

Low Scale Value (A/D 
Units) 

The defaults for 
the 4 Scaling 
parameters  
depend on the 
configured Range 
Type and Range.  
Each Range and 
Range Type have 
a different set of 
defaults. 

Default is Low A/D Limit of selected range 
type. 
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Input Scaling 

By default, the module converts a voltage, current, resistance, or temperature input over the 

entire span of its configured Range into a floating point value for the CPU.  For example, if the 

Range of a channel is 4 to 20mA, the module reports channel input values from 4.000 to 

20.000.  By modifying one or more of the four channel scaling parameters (Low/High Scale 

Value parameters) from their defaults, the scaled Engineering Unit range can be changed for a 

specific application. Scaling can provide inputs to the PLC that are already converted to their 

physical meaning, or convert input values into a range that is easier for the application to 

interpret.  Scaling is always linear and inverse scaling is possible.  All alarm values apply to the 

scaled Engineering Units value, not to the A/D input value. 

The scaling parameters only set up the linear relationship between two sets of corresponding 

values. They do not have to be the limits of the input. 

Example 1 

For a voltage input, 6.0 volts equals a speed of 20 feet per second, and .0 volt equals 0 feet 

per second. The relationship in this range is linear.  For this example, the input values should 

represent speed rather than volts.  The following channel configuration sets up this scaling: 

High Scale Value (Eng Units)  =  20.000 

Low Scale Value (Eng Units)  =  0.000 

High Scale Value (A/D Units)  =  6.000 

Low Scale Value (A/D Units)  = .000 

 

Voltage (A/D Units) .000 6.000

0.000

Feet per 

Second 
(Engineering 

Units) 

20.000

For this example, .0V to 6.0V is the normal voltage range, but the module will attempt to scale 

the inputs for a voltage that lies outside the range.  If a voltage of 0.0V were input to the 

channel, the module would return a scaled channel value of 36.000.  The application should use 

alarms or take other precautions for scaled inputs that are outside the acceptable range or 

invalid. 
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Example 2 

An existing application uses traditional analog to digital (A/D) count integer values.  With scaling 

and the optional 6-bit integer input option, a channel can be configured to report integer count 

values.  In this example, the application should interpret + 0V as 32000 counts and - 0V as 

-32000 counts.  The following channel configuration will scale a +/- 0V input channel to +/-

32000 counts. 

Channel Value Format = 6 Bit Integer 

High Scale Value (Eng Units)  =  32000.0 

Low Scale Value (Eng Units)  =  -32000.0 

High Scale Value (A/D Units)  =  0.000 

Low Scale Value (A/D Units)  = - 0.000 

 

 

Voltage 
- 0,000 + 0,000-32,000

Counts

32,000
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Channel 1 – 8 Parameters continued 

Parameter  Default Description 

Positive Rate of Change 
Limit (Eng Units) 

0.000 Rate of change in Engineering Units per Second 
that will trigger a Positive Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Negative Rate of Change 
Limit (Eng Units) 

0.000 Rate of change in Engineering Units per Second 
that will trigger a Negative Rate of Change alarm.  
Default is disabled. Used with “Rate of Change 
Sampling Rate” parameter. 

Rate of Change Sampling 
Rate  

0.000 Time from 0 to 300 seconds to wait between 
comparisons.  Default of 0.0 is to check after 
every input sample. 

Rate of Change Alarms 

The Universal Analog module can detect both Negative Rate of Change and Positive Rate of 

Change in Engineering Units per Second.  When either of the Rate of Change parameters is 

configured to be non-zero, the module takes the difference in Engineering Units between the 

previous rate of change sample and the current sample, then divides by the elapsed time 

between samples.   

If the Engineering Unit change from the previous sample to current sample is negative, the 

module compares the rate change with the Negative Rate of Change parameter.  

If the Engineering Unit change between samples is positive, the module compares the results in 

comparing the rate change with the Positive Rate of Change parameter value.   

In either case, if the rate of change is greater than the configured rate, a rate of change alarm 

occurs. The actions taken by the module following the alarm depend on the enabled rate of 

change actions that have been set up in the "Diagnostic Reporting Enable", "Fault Reporting 

Enable", and "Interrupts Enabled" parameters.   

The Rate of Change Sampling Rate parameter determines how frequently the module 

compares the Rate of Change.  If the Rate of Change Sampling Rate is 0 or any time period 

less than the channel update rate, the module compares the Rate of Change for every input 

sample of the channel. 
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Channel 1 – 8 Parameters continued 

Parameter  Default Description 

High-High Alarm 
(Eng Units) 

High Alarm (Eng 
Units) 

Low Alarm (Eng 
Units) 

Low-Low Alarm 
(Eng Units) 

High-High Alarm 
Deadband (Eng 
Units) 

High Alarm 
Deadband (Eng 
Units) 

Low Alarm 
Deadband (Eng 
Units) 

The defaults for 
the High-High, 
High, Low, and 
Low-Low 
parameters 
depend on the 
configured 
Range Type and 
Range.  Each 
Range and 
Range Type has 
a different set of 
default values. 

Alarms and Deadbands 

All of the alarm parameters are specified in Engineering 
Units. To use alarming, the A/D Alarm Mode must also 
be configured as enabled. 

High-High Alarm and Low-Low Alarm: When the 
configured value is reached or passed, a Low-Low 
Alarm or High-High Alarm is triggered.  The configured 
values must be lower than/higher than the 
corresponding low/high alarm limits.  

High Alarm and Low Alarm: When the configured value 
is reached or below (above), a Low (High) Alarm is 
triggered.   

High and Low Alarm Deadbands: A range in 
Engineering Units above the alarm condition (low 
deadband) or below the alarm condition (high 
deadband) where the alarm status bit can remain set 
even after the alarm condition goes away.  For the 
alarm status to clear, the channel input must fall outside 
the deadband range.  

Alarm Deadbands should not cause the alarm clear to 
be outside the Engineering Unit User Limits range.  For 
example, if the engineering unit range for a channel is -
000.0 to + 000.0 and a High Alarm is set at + 00.0, 

the High Alarm Deadband value range is 0.0 to less 
than 00.0.  A deadband of 00.0 or more would put 
the High Alarm clear condition below – 000.0 units 
making the alarm impossible to clear within the limits. 
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Channel 1 – 8 Parameters continued 

Parameter  Default Description 

User Offset 0.000 Engineering Units offset to change the base of the 
input channel.  This value is added to the scaled 
value on the channel prior to alarm checking. 

Software Filter Integration 
Time in milliseconds.   

0.000 Specifies the amount of time in milliseconds for 
the software filter to reach 63.2% of the input 
value.  

A value of 0 indicates software filter is disabled. A 
value of 00 indicates data will achieve 63.2% of 
its value in 00ms.  Default is disabled 

A/D Filter Frequency 40 Hz Low pass A/D hardware filter setting: 8, 
2, 6,40,200,or 000Hz.  Default is 40Hz.  

Frequencies below this are not filtered by 
hardware.   

Diagnostic Reporting Enable  
If Diagnostic Reporting is 
enabled, the additional 
parameters listed below can 
be used to enable specific 
types of alarms. 

Disabled 
  

Fault Reporting Enable  
If Fault Reporting is enabled, 
the additional parameters 
listed below can be used to 
enable specific types of Faults. 

Disabled 
 

Interrupts Enable  
If Interrupts are enabled, the 
additional parameters listed 
below can be used to enable 
specific types of Interrupts. 

Disabled 
 

Low Alarm Enable Disabled 

High Alarm Enable Disabled 

Under Range Enable Disabled 

Over Range Enable Disabled 

Open Wire Enable Disabled 

Calibration Fault Enable Disabled 

Low-Low Alarm Enable Disabled 

High-High Alarm Enable Disabled 

Negative Rate of Change 
Detection Enable 

Disabled 

Positive Rate of Change 
Detection Enable 

Disabled 

Diagnostic Reporting Enable options are used to 
enable reference memory reporting of alarms into 
the Diagnostic Reference area. 

Fault Reporting Enable options enable fault 
logging of alarms into the I/O Fault Table. 

Interrupts Enable options enable I/O Interrupt 
trigger when alarm conditions occur. 

These parameters enable or disable the individual 
diagnostics features of a channel.  

When any of these parameters is enabled, the 
module uses associated parameters to perform 
the enabled feature.  
 

For example, if Over Range is enabled in the 
“Diagnostic Reporting Enable” menu, the 
module will set the Over Range bit in the 
Diagnostic Reference for the channel. 

 
If any of these parameters is disabled, the module 
does not react to the associated alarm conditions.  
 

For example, if Low Alarm Enable is set to 
Disabled in the “Fault Reporting Enable” menu, 
the Low Alarm fault is not logged in the I/O 
Fault Table when Low Alarm is detected on the 
channel. 
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Using Alarming 

The Diagnostic Reporting Enable, Fault Reporting Enable, and Interrupt Enable configuration 

parameters can be used to enable different types of responses for individual channel alarms.  

By default, all responses are disabled on every channel.  Any combination of alarm enables can 

be configured for each channel.   

 If Diagnostic Reporting is enabled, the module reports channel alarms in reference memory 

at the channel's Diagnostic Reference address.   

 If Fault Reporting is enabled, the module logs a fault log in the I/O Fault table for each 

occurrence of a channel alarm.  

 If Interrupts are enabled, an alarm can trigger execution of an Interrupt Block in the 

application program, as explained below.  

Using Interrupts 

To properly configure an I/O Interrupt, the Interrupt enable bit or bits must be set in the module’s 

configuration.  In addition, the program block that should be executed in response to the 

channel interrupt must be mapped to the corresponding channel's reference address.   

Example:  

In this example, the Channel Values Reference Address block is mapped to %AI000 -%AI0020.  

An I/O Interrupt block should be triggered if a High Alarm condition occurs on channel 2. 

 Configure the High-Alarm condition. 

 Set the High-Alarm Interrupt Enable flag for Channel 2 in the module configuration. 

Channel 2's reference address corresponds to %AI00003 (2 Words per channel), so the 

interrupt program block Scheduling properties should be set for the "I/O Interrupt" Type and 

"%AI0003" as the Trigger. 

Note on Using Interrupts 

This module has separate enable/disable options for Diagnostic Reporting and Interrupts.  

Normally, disabling a diagnostic (such as Low/High Alarm or Over/Under range) in the 

configuration means that its diagnostic bit is never set.  However, if interrupts are enabled for a 

condition and that interrupt occurs, the diagnostic bit for that condition is also set during the I/O 

Interrupt block logic execution.  The next PLC input scan always clears this interrupt status bit 

back to 0, because Diagnostic Reporting has it disabled. 
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CJC Parameters 

Parameter  Default Description 

Channel Value Format 6-bit Integer 6-bit integer or 32-bit floating point 

Temperature Units Celsius Celsius, Fahrenheit 

User Offset (Temperature 
Units) 

0.000 Temperature offset added to CJC values.  Range –25 to 
+25 degC and -45 to +45 degF in F temp mode. 

Diagnostic Reporting Enable Disabled 

Under Range Enable Disabled 

Over Range Enable Disabled 

Open Wire Enable Disabled 

Fault Reporting Enable Disabled 

Under Range Enable Disabled 

Over Range Enable Disabled 

Open Wire Enable Disabled 

Interrupts Enable Disabled 

Under Range Enable Disabled 

Over Range Enable Disabled 

Open Wire Enable Disabled 

These parameters enable or disable the individual 
diagnostics features of a CJC input.  

 

 

 

CJC Scan Enable 

Cold Junction Compensation for the module can be configured as: Disabled, CJC  only, CJC2 

only, or Both CJCs. 

Compensation 
Options 

Description 
CJC1  

Scanning 
CJC2  

Scanning 

No Scan Module assumes 25 degrees C for any thermocouple 
compensation. 

Disabled Disabled 

Scan Both Highest thermocouple compensation accuracy. Uses both values in 
thermocouple compensation as explained below. 

Enabled Enabled 

Scan CJC  only. Lowers the thermocouple compensation accuracy, but can improve 
scan time for channels 5-8. 

Enabled Disabled 

Scan CJC2 only. Lowers the thermocouple compensation accuracy, but can improve 
scan time for channels -4. 

Disabled Enabled 

When scanning both CJC inputs, the module subtracts the temperature of CJC2 from the 

temperature of CJC . It then multiplies the difference by a specific multiplier for each channel to 

compensate for the position of the channel on the terminal block. 

Channel Channel Multiplier Channel Channel Multiplier 

 0. 0 5 0.45 

2 0.05 6 0.60 

3 0.25 7 0.75 

4 0.25 8 0.90 

For example: if CJC  is 30 degrees Celsius and CJC2 is 25 degrees Celsius, the compensated 

channel  terminal block temperature is 30 - [ (30-25) * 0. 0 ] = 29.5 degrees Celsius. The 
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module then adjusts this temperature for the particular thermocouple type to determine the 

thermoelectric effect (mV) caused by the connection at the terminal block. 

Module Data: ALG600 

The module reports its input channel data in 20 input words, beginning at its assigned Channel 

Value Reference Address. Each channel occupies 2 words (whether the channel is used or not): 

Channel Value  
Reference Address 

Contains this Input 

+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 

+ 6, 7 CJC  

+ 8, 9 CJC2 

 

Depending on its configured Channel Value Format, each enabled channel reports a 32-bit 

floating point or 6-bit integer value to the CPU.   

In the 6-bit integer mode, low word of the 32-bit channel data area contains the 6-bit integer 

channel value.  The high word (upper 6-bits) of the 32-bit value are set with the sign extension 

of the 6-bit integer.  This sign-extended upper word allows the 6-bit integer to be read as a 

32-bit integer type in logic without losing the sign of the integer. If the 6-bit integer result is 

negative, the upper word in the 32-bit channel data has the value 0xFFFF.  If the 6-bit integer 

result is positive, the upper word is 0x0000. 
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Resolution and Update Time 

The actual resolution and update time for each input depend on the channel’s configured Range 

Type and A/D Filter Frequency. At higher Filter Frequencies, channel update time increases 

while input resolution decreases. The approximate number of bits for each Filter Frequency and 

Range Type are shown in the table below. 

Filter 

Frequency 

Range Type:  

Voltage / Current 

Approximate 

 Number of Bits  

Range Type: 

 TC / mV 

Approximate 

Number of Bits 

Channel Update 

 Time 

8 Hz 6 6 27 ms 

2 Hz 6 6 87 ms 

6 Hz 6 6 67 ms 

40 Hz 6 4 27 ms 

200 Hz 4 3 3 ms 

000 Hz   0 ms 

Isolated Input Groups 

This module provides two isolated groups of four input channels each.  This allows fast inputs 

and slower or highly-filtered inputs to be connected to the same module without adversely 

affecting the update rate of the fast inputs.  To take advantage of this feature, up to four inputs 

requiring fast response should be placed together in one isolated group while slower inputs 

should be connected to the other isolated group.  For example, voltage and current inputs with 

higher frequency input filter settings should be grouped together on one of the isolated groups 

while thermocouple, RTD, resistance, or voltage/current inputs with low-frequency input filter 

settings should be grouped together on the other isolated group.   

Each isolated group provides a CJC input.  The CJC input is considered a slow-response input 

and will reduce the update rate for the associated channel group when enabled. 
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Channel Diagnostic Data: ALG600 

In addition to the 20 words of input data from field devices, the module can be configured to 

report 320 bits (20 words) of channel diagnostics status data to the CPU. The CPU stores this 

data at the module’s configured Diagnostic Reference Address. Use of this feature is optional. 

The diagnostics data for each channel occupies 2 words (whether the channel is used or not): 

Diagnostic  
Reference Address 

Contains Diagnostics Data for: 

+0,  Channel  

+2, 3 Channel 2 

+4, 5 Channel 3 

+6, 7 Channel 4 

+8, 9 Channel 5 

+ 0,  Channel 6 

+ 2, 3 Channel 7 

+ 4, 5 Channel 8 

+ 6, 7 CJC  

+ 8, 9 CJC2 

When a diagnostic bit equals , the alarm or fault condition is present on the channel.  When a 

bit equals 0 the alarm or fault condition is either not present or detection is not enabled in the 

configuration for that channel.  

For each channel, the format of this data is: 

Bit Description 

 Low Alarm 

2 High Alarm 

3 Underrange 

4 Overrange 

5 Open Wire 

6 – 6 Reserved (set to 0). 

7 Low-Low Alarm 

8 High-High Alarm 

9 Negative Rate of Change Alarm 

20 Positive Rate of Change Alarm 

2  - 32 Reserved (set to 0). 
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Module Status Data: ALG600 

The module can also optionally be configured to return 2 bits of module status data to the CPU. 

The CPU stores this data in the module’s 32-bit configured Module Status Data reference area. 

Bit Description 

 Module OK (  = OK, 0 = failure, or module is not present) 

2 Terminal Block Present (  = Present, 0 = Not present) 

3 - 32 Reserved 

Terminal Block Detection 

The module automatically checks for the presence of a Terminal Block.  

The module’s TB LED indicates the state of the terminal block.  It is green when the Terminal 

Block is present or red if it is not.  

Faults are automatically logged in the CPU’s I/O Fault table when the terminal block is inserted 

or removed from a configured module in the system.  The fault type is Field Fault and the fault 

description indicates whether the fault is a "Loss of terminal block" or an "Addition of terminal 

block".  If a Terminal Block is not present while a configuration is being stored, a "Loss of 

terminal block" fault is logged.  

Bit  of the Module Status Reference indicates the status of the terminal block.  To enable 

Module Status reporting, the Module Status Reference must be configured.  During operation, 

the PLC must be in an I/O Enabled mode for the current Module Status to be scanned and 

updated in reference memory. 
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Special-Purpose Modules 

This chapter describes special-purpose modules for PACSystems RX3i controllers: 

 

Module Catalog Number 

Serial I/O Processor Module IC694APU305 

I/O Link Interface Module IC694BEM320 

I/O Link Master Module IC694BEM321 

Genius Bus Controller Module IC694BEM331 

DeviceNet Master Module IC694DNM200 

Motion Mate Module IC694DSM314 

Motion Controller Module IC694DSM324        

Ethernet Interface Module IC695ETM001 

Profibus Master Module IC695PBM300 

Profibus Slave Module IC695PBS301 

 

 

Chapter 

14 
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Serial I/O Processor Module: IC694APU305 

1 

3 

CFG 

IC694APU305 

  2 

  4 

 OK 

I1 
 

I2 
 

I3 
 

I4 
 

I5 
 

I6 
 

I7 
 

I8 
 

I9/ 
Q5 
I10/ 
Q6 

I11? 
Q8 
I12/ 
Q8 
Q1 

 
Q2 

 
Q3 

 
Q4 

 

The PACSystems RX3i I/O Processor module (IC694APU305) provides 

direct processing of rapid pulse signals for industrial control applications 

such as: 

 Fast response process control 

 Velocity measurement  

 Material handling, marking, and packaging 

The module is able to sense inputs, process the input information, and 

control the outputs without needing to communicate with a CPU.  

Features 

 Up to 12 positive logic (source) inputs with input voltage range 

selection of either 5 VDC (TTL) or 10 to 30 VDC (non-TTL).  

 Up to eight positive logic (source) outputs: four outputs with 1 amp 

rating and four configurable outputs with 0.5 amp rating 

 Outputs protected by replaceable fuse (one fuse for all outputs) 

 Counts per Timebase register for input rate measurement 

 Total Counts register accumulates total counts received by module 

 Four Strobe data registers for input position capture 

 Two Timer data registers for indicating input pulse length or input 

spacing in milliseconds 

 Thirty-two range comparators (outputs returned in %I and %AI data) 

 Internal module diagnostics  

Inputs can be used as count signals or edge-sensitive strobe signals.  Outputs can be used to 

drive indicating lights, solenoids, relays, and other devices. 

Power to operate the module’s logic circuitry is obtained from the 5 VDC bus on the backplane.  

+24VDC power sources for the input and output devices must be supplied.  The I/O Processor 

module provides a configurable threshold voltage to allow the inputs to respond to either a 5 

VDC signal level or a 10 to 30 VDC signal level.   

Six green LEDs indicate the operating status of the module, the status of configuration 

parameters, and the state of hardware outputs 1 through 4.  
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Specifications: IC694APU305 

Power Supply Voltage 5 VDC from backplane 

Power Supply Current 360 mA + (10mA x number of ON faceplate outputs) 

Field I/O to logic isolation   Peak (1 second):  1500 V  
Steady State: 30V AC/DC 

Maximum Number of modules per RX3i 
system 

No limit 

Input Specifications 

Input type Positive Logic, optically isolated. Note: Input Common is 
internally connected to Output Common 

Input Circuit Power Supplied by module using DC/DC converter 

Encoder Power Supplied by user (5V or 10–30V DC). (Inputs will operate with 
Output Circuit power dis-connected) 

Input Impedance 4300 ohms typical 

Input Threshold 8.0v (non–TTL), 1.5V (TTL) 

Input Hysteresis 250 mV typical 

Maximum Input Voltage +30 VDC 

Input duty cycle limit  If Input 1–12 voltages exceed 24.0V, derate total input duty 
cycle from 100% at 40° C to 50% at 60° C 

Input filter delays Absolute Encoder:   20 ms 

AQUADB Encoder & Preload:   20 ms / 2 ms selectable 

AQUADB Home Switch:  10 ms 

AQUADB IN:  6–810 ms 

Minimum Strobe Input pulse width 2 ms 

Maximum Count Rate 30 khz (Absolute Encoder) 

200 khz (A Quad B Encoder) 

Input Cable Shielded cable recommended, Maximum length: 30m 

Output Specifications 

Output type Positive Logic, optically isolated 

Maximum Supply Voltage 30.0 VDC 

Continuous Output Current (10–30 VDC 
supply) 

1.0 A (each output 1–4) 

0.5 A (each output 5–8) 

Total Continuous Output Current at 40° 
C 

4.0 A (total of outputs 1–8) 

Output 1–4 derating above 40° C Derate total Output 1–4 current to 2.0A at 60° C 

Output 5–8 derating above 40° C Derate total Output 5–8 current to 0.5A at 60° C 

Output current using 5 VDC supply 20 mA typical with 5.0 VDC supply 

2 mA minimum with 4.9 VDC supply 

Inductive Load Clamp Voltage –8.0 V typical (outputs 1–4) 

–1.0 V typical (outputs 5–8) 

OFF state leakage current 10 mA (each output) 

Output Fuse 5 A (5x20mm replaceable) common to all outputs 

Output Response Time 500 ms typical 
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Field Wiring: IC694APU305 
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The I/O Processor Module has a removable terminal strip for connection to 

field devices.   

Caution 

Do not apply loads greater than 0.5 Amp to the OUT5 through 
OUT8 outputs (terminals 9 through 12), or 1.0 Amp to OUT 1 
through OUT4 (terminals 16 through 19).  Doing so may damage 
the module.  

Notes 

 Pin 13 (Input Common) and pin 20 (Output Common) are internally 

connected together in the IOP module.  

 All 12 I/O Processor inputs are positive logic (source) type.  

 Transducers using TTL open collector outputs must include a 2000 Ohm 

(maximum) pullup resistor (to 5V) to guarantee compatibility with the 

inputs. 

Transducers using high voltage open collector (sink) type outputs must have 

a 1K–ohm (maximum) pullup resistor to +12V for compatibility with the 10 to 

30 volt input range. 

Typical Connections  
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Configurable Parameters: IC694APU305 

Settings Tab 

Reference 
Addresses 
and Lengths 

32 discrete inputs (%I), 15 words of analog inputs (%AI), 32 discrete outputs (%Q), and 
6 words of analog outputs (%AQ). 

Input 
Threshold 

Selects the Input voltage level to be used.  If  5 VDC inputs are used, select TTL, 
otherwise select Non-TTL (for 10–30 VDC inputs).  Default: Non-TTL 

In Timer #1 
Mode 

 

 

Selects the inputs that control the starting and stopping of Timer 1.  The resulting time 
recorded for Timer 1 is reported in the eleventh %AI word.  IN10 causes Timer 1 to 
report the elapsed time (in milliseconds) from the configured edge of input 10 to the 
other edge of input 10.  IN09-10 causes Timer 1 to report the elapsed time (in 
milliseconds) from the configured edge of input 10 to the configured edge of input 9.  
Default: IN10 

In Timer #2 
Mode 

 

 

Selects the inputs that control the starting and stopping of Timer 2.  The resulting time 
recorded for Timer 2 is reported in the twelfth %AI word. IN12 causes Timer 2 to report 
the elapsed time (in milliseconds) from the configured edge of input 12 to the other edge 
of input 12.  IN11-12 causes Timer 2 to report the elapsed time (in milliseconds) from 
the configured edge of input 12 to the configured edge of input 11.  Default: IN12 

Timebase 
(mSec) 

The timebase for the Counts per Timebase return data (second %AI word).  The default 
is 1000 milliseconds (1 second) resulting in Counts per Timebase return data that 
indicates input counts per second.   

Strobe1 Edge The strobe 1 (Input 9) trigger edge: positive (rising) or negative (falling).   

Strobe2 Edge The strobe 2 (Input 10) trigger edge: positive (rising) or negative (falling).  

Strobe3 Edge The strobe 3 (Input 11) trigger edge: positive (rising) or negative (falling).   

Strobe4 Edge The strobe 4 (Input 12) trigger edge: positive (rising) or negative (falling).  

Strobe1 
Enable 

Selects whether strobe 1 (Input 9) is Always enabled  (default selection) or is only 
enabled when preset output 5 is On (Rcomp-05 selection).   

Strobe2 
Enable 

Selects whether strobe 2 (Input 10) is Always enabled  (default selection) or is only 
enabled when preset output 6 is On (Rcomp-06 selection).  

Strobe3 
Enable 

Selects whether strobe 3 (Input 11) is Always enabled  (default selection) or is only 
enabled when preset output 7 is On (Rcomp-07 selection).   

Strobe4 
Enable 

Selects whether strobe 4 (Input 12) is Always enabled  (default selection) or is only 
enabled when preset output 8 is On (Rcomp-08 selection).   

Output 5 Selects whether point 9 is output or an input.  Disabled (default) defines the point as 
Input #9.  Enabled defines it as output #5.   

Output 6 Selects whether point 10 is an output or an input. Disabled (default) defines the point as 
Input #10. Enabled defines it as output #6.   

Output 7 Selects whether point 11 is an output or an input.  Disabled (default) defines the point as 
Input 11. Enabled defines it as output #7.   

Output 8 Selects whether point 12 is to be used for an output or an input.  Disabled (default) 
defines the point as Input #12. Enabled defines it as output #8.   

Outputs 
Default 

The state outputs will assume if the CPU’s output mode is set to Outputs Disabled or 
the CPU is no longer available.  Continue (default) indicates that outputs continue to 
operate under control of the input counts to the I/O Processor.  Force Off causes the 
outputs to be forced to off Hold Last State causes the I/O Processor to retain the last 
state of the outputs.   
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Function ABS-256 (default): Encoder 8-bit parallel gray code input (for 0–255 counts) 

ABS-360: Encoder 9-bit parallel (excess 76 gray code for 0–359 count rollover) 

ABS-512: Encoder 9-bit parallel gray code (for 0–511 counts) 

If ABS-360 or 512 is selected, Input 9 is not available for a strobe Input and Output 5 is 
unavailable. 

ABS-1024: Encoder 10-bit parallel gray code (for 0–1023 counts) 

If ABS-1024 is selected, Inputs 9 and 10 are not available for strobe Inputs and Outputs 
5 and 6 are unavailable. 

AQUADB: Encoder AQUADB input selection 

Encoder 
Direction 

 

 

Changes the count direction (up or down) without reversing the Absolute Encoder 
direction of rotation.  If Normal (default) is selected, increasing the count input causes 
the IOP to register up counts and decreasing the count input causes the IOP to register 
down counts.  The Reverse selection produces the opposite effect.   

Position Offset Adjusts the count input with an offset value to compensate for a rotational offset error in 
the Encoder coupling.  Enter any required count value within the count range.  Default: 0

A Quad B Encoder Parameters  

Input Filter The Input filter range for the AQUADB Count inputs, the Marker input, and the Preload 

input. If the maximum count input rate is < 25 khz, use the 20µs default selection, 

otherwise use the 2µs selection.  Default: 20µs 

Max Counts The count range for the internal counter registering the AQUADB input counts.  It counts 
from 0 to this maximum value and then rolls over to 0.  The range for this parameter is 10 
to 64,999 counts.  Default: 255 

Preload 
Position 

The initializing count value to be set into the input counter when the Preload command is 
received by the I/O Processor.  The Preload command can be from either the Preload 
input or the %Q bit command.  Range: 0 to maximum counts 

Home 
Position 

The initializing count value to be set into the input counter when the Marker input is 
received by the I/O Processor when executing the Home cycle.  Range: 0 to maximum 
counts 

ABS or AQUADB Encoder Parameters 

These parameters are repeated for each output. 

Mode The type of pulse generated by the range comparator output.  Preset (the default)  causes 
the output to be On (or Off) continuously from one preset point to the other.  Timer causes 
timed pulses to be produced at the preset points defined by Timer 1 and Timer 2.   

ON Preset The count input value that causes the output to turn On.  Can be any value in the count 
range.  Default: Maximum encoder value for Absolute Encoders, 255 for AQUADB mode 

OFF Preset The count input value that causes the output to turn Off.  Can be any value in the count 
range.  Default: 0 

Timer# 1 
(mSec) 

Effective only when the output mode is Timer. The length of the pulse (in milliseconds) 
produced by the output when the input count reaches the On preset value.  0 specifies no 
output pulse at the On preset point.  Default: 0 

Timer #2 
(mSec) 

Effective only when the output mode is Timer.  The length of the pulse (in milliseconds) 
produced by the output when the input count reaches the Off preset value.  0 specifies no 
output pulse at the Off preset point.  Default: 0 
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Module Data: IC694APU305 

Each CPU sweep, the I/O Processor Module automatically exchanges the following status and 

command data, with the CPU:   

 Status Bits:  32 bits of %I data 

 Status Words:  15 words of %AI data 

 Discrete Commands:  32 bits of %Q data 

 Immediate Command Data:  6 words of %AQ data 

%I Status Bits 

The Starting Address of the Status Bits is selected during configuration. The table below lists bit 

offsets from the Starting Address. 

 

Offset             Description Offset             Description 

00 Range Comparator 1 status 16 Input  9 status 

01 Range Comparator 2 status 17 Input 10 status 

02 Range Comparator 3 status 18 Input 11 status 

03 Range Comparator 4 status 19 Input 12 status 

04 Range Comparator 5 status 20 Strobe 1 status (Input  9 latch) 

05 Range Comparator 6 status 21 Strobe 2 status (Input 10 latch) 

06 Range Comparator 7 status 22 Strobe 3 status (Input 11 latch) 

07 Range Comparator 8 status 23 Strobe 4 status (Input 12 latch) 

08 Range Comparator 9 status 24 Home Found* 

09 Range Comparator 10 status 25 Preload Latch status* 

10 Range Comparator 11 status 26 Home Switch Input (IN5) status* 

11 Range Comparator 12 status 27 IN6 status* 

12 Range Comparator 13 status 28 IN7 status* 

13 Range Comparator 14 status 29 IN8 status* 

14 Range Comparator 15 status 30 Module Ready 

15 Range Comparator 16 status 31 Error 
* Applies to AQUADB function only 
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%I Status Bit Descriptions 

Range 
Comparator 1-8 
Status  

The ON/OFF state for range comparator outputs 1-8.  If the Output Mode =  Preset, the 
state of the status bit is defined by the ON/OFF presets.  If the Output Mode = Timer, 
the status bit will be on after each preset point is passed for the length of time 
designated by Timer 1 or Timer 2.  These bits always indicate the output state for range 
comparators 1-8, even if the corresponding hardware output is disabled (and Terminal 
Points 9-12 are used as Inputs). 

Range 
Comparator 9-16 
Status 

The ON/OFF state for range comparator outputs 9-16 based solely on the ON & OFF 
presets defined for each output. 
 

Input 9-12 Status The present on/off input status for Inputs 9-12.  State changes in these inputs produce 
strobe inputs 1-4 according to the configured strobe edge (input 9 = strobe 1, input 10 = 
strobe 2, etc.). 

Strobe 1-4 status 
(Input 9-12 latch) 

Indicates that strobe data has been captured by Inputs 9-12, respectively. Once 
acknowledged, the corresponding %Q command (Reset Strobe) should be sent to clear 
the strobe status for future strobe captures.  Following strobes will be locked out until 
this flag is cleared. 

Home Found 
(AQUADB only) 

Indicates that the Home marker, after a Home command sequence, has been 
recognized and the AQUADB Input Counter has been set to the Home preload value. 
 

Preload Latch 
Status (AQUADB 
only) 

Indicates that the AQUADB input counter has been preloaded by a Preload Input.  
When acknowledged, this status indication should be cleared (by the Reset Preload 
Latch %Q bit).  This latch locks out the effect of the Preload Input, it will not be effective 
again until this bit is cleared.  This latch does not apply to the %Q preload command bit. 

Home Switch 
Input  (AQUADB 
only) 

The status of the Home switch input.  When this switch is closed during the Home cycle, 
the next encoder marker encountered will preload the counter with the configured Home 
value and set the Home Found %I indication.  If a Home Switch is not used, this %I bit 
can be used as a general-purpose input reporting the status of faceplate Input 5. 

IN6, IN7, IN8 
(AQUADB only 

The on/off status of Inputs 6, 7, & 8. 

Module Ready Powerup tests have all completed successfully and the module is ready for operation. 

Error An error condition has been detected by the module. The error code is reported in the 
the first %AI word.  If the error was caused by a bad data command, the data has been 
ignored.  Once acknowledged by the program, the %Q command (Clear error) must be 
toggled to clear the error status. 
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%AI Data Words 

The following %AI Data words are transferred automatically to the CPU each sweep. The 

Starting Address of the Status Words is selected during configuration. The table below lists bit 

offsets from the Starting Address. 

Offset             Description 

000 Module Status Code 

001 Counts per timebase 

002 Gray Code Encoder Data* 

003 Binary Data 

004-005 Total Counts 

006 Strobe Data 1 (Input 9) 

007 Strobe Data 2 (Input 10) 

008 Strobe Data 3 (Input 11) 

009 Strobe Data 4 (Input 12) 

010 Start/Stop Timer 1 Data 

011 Start/Stop Timer 1 Data 

012 Range Comparator 17-32 status (16 bits) 

013, 014 reserved 
∗ Not applicable for the AQUADB function selection. 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2102 of 3354



 

 

14-10           PACSystems™ RX3i  System Manual  –  October 2005                                                          GFK-2314C 

14    

%AI Data Word Descriptions 

Indicates the Error identification code when an error has been detected. The error 
identified is the first error encountered. The error condition must be cleared before 
other errors will be reported.  

Error Code Description 

0010 Encoder Position Offset out of range (ABS Encoder Function only) 

xx11 ON Preset xx is out of range 

xx12 OFF Preset xx is out of range 

0015 Home Position out of range (AQUADB Function only) 

0016 Preload Position out of range (AQUADB Function only) 

Module Status 
Code 

001E AQUADB Input Quadrature error (AQUADB Function only) 

Counts per 
Timebase 

Indicates the number of input counts received in the last time interval defined by the 
Timebase configuration parameter. With the default Timebase (1000 ms), this 
indicates counts per second. 

Gray Code 
Encoder Data  

Indicates the Gray code value presently being received by the module inputs from the 
Encoder parallel outputs  (ABS Encoder only) 

Binary Data The binary equivalent of the Gray code value being received by the module inputs 
from the Encoder parallel outputs, or the input counter Binary count value for the 
AQUADB selection. 

Total Counts The total input counts received by the module.  This total counts register can be 
initialized (preloaded) by a %AQ data command from the CPU.  It is initialized to 0 at 
powerup.  For AQUADB operation, it is also initialized to 0 at the Home position 
marker.  In AQUADB mode, the Preload Input does not affect Total Counts. 

Strobe Data 1-4 The captured input binary data value recorded when the strobe input occurred.  Inputs 
9-12 correspond to Strobe inputs 1-4, respectively.  Either input edge may be 
configured to trigger the strobe data capture.  

Start/Stop Timer 
1 Data 

The time (in ms) between the input edges of Input 10 (default) or the input edges of 
Inputs 9-10 depending upon the configuration.  To start the capture of this timing data, 
the strobe latch for Input 10 must be cleared, and if the strobe 2 enable configuration 
is RCOMP–6, the output range comparator 6 must be on when the Input 10 strobe 
occurs.  If Input 9 is used to stop the time measurement and the strobe 1 enable 
configuration is RCOMP–5, output range comparator 5 must be on (when strobe input 
occurs) before the timing will stop.  

Start/Stop Timer 
2 Data 

The time (in ms) between the input edges of Input 12 (default) or the input edges of 
Inputs 11-12 depending upon the configuration.  To start the capture of this timing 
data the strobe latch for Input 12 must be cleared, and if the strobe 4 enable 
configuration is RCOMP–8, output range comparator 8 must be on when the Input 12 
strobe occurs.  

If Input 11 is used to stop the time measurement and the strobe 3 enable 
configuration is RCOMP–7, output range comparator 7 must be on (when strobe input 
occurs) before the timing will stop. 

Range 
Comparator 17-
32 status (16 bits) 

Indicates the ON/OFF state for range comparator outputs 17-32 based solely on the 
ON and OFF presets defined for each output. 
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%Q Control Bits 

The following %Q Control Bits are transferred automatically to the CPU each sweep. The 

Starting Address of the Control Bits is selected during configuration. The table below lists bit 

offsets from the Starting Address. 

 

Offset             Description Offset             Description 

00 Enable Output 1 16 - 19 reserved 

01 Enable Output 2   

02 Enable Output 3   

03 Enable Output 4   

04 Enable Output 5 (only if cfg = enabled) 20 Reset Strobe 1  (Input  9 latch) 

05 Enable Output 6 (only if cfg = enabled) 21 Reset Strobe 2  (Input 10 latch) 

06 Enable Output 7 (only if cfg = enabled) 22 Reset Strobe 3  (Input 11 latch) 

07 Enable Output 8 (only if cfg = enabled) 23 Reset Strobe 4  (Input 12 latch) 

08 - 15 reserved 24 Home Command* 

  25 Reset Preload Latch* 

  26 Preload Command* 

  27 - 30 reserved 

  31 Clear Error 

* Applies to AQUADB function only. 

%Q Control Bit Descriptions 

Enable Output  
1-8 

Enables each hardware Output (ON = Enable).  If the configuration for Outputs 5-8 is 
DISABLED, these corresponding output bit commands have no effect. 

Reset Strobe 1-4 
(Input 9-12 Latch) 

Clears the respective strobe latch condition so the next strobe can be captured and 

reported via the corresponding %I bits.  If this %Q bit is held ON, the %I status bit will 

stay OFF and every strobe input pulse will cause new strobe data to be captured in the 

associated %AI strobe register. 

Home Command 
(AQUADB only) 

Initiates the Home command sequence. When the Home Marker Input is recognized, 
the input counter will be preloaded with the configured home value, and the Home 
Found %I indication will be set. 

Reset Preload 
Latch (AQUADB 
only) 

Clears the Preload Latch status after it has been set by the Preload switch Input. If this 
command is left on, it will allow all Preload switch inputs to be effective. 

Preload 
Command 
(AQUADB only 

Preloads the input counter with the configured preload value. The Preload Latch status 
%I indication will not be set by this command since it only applies to the Preload 
faceplate input.  

Clear Error Toggling this command ON clears the module status error condition reported by the %I 

Error bit and the %AI module status word and thus allows another error condition to be 

reported.  
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%AQ Immediate Commands 

Six %AQ words are sent automatically from the CPU to the I/O Processor Module during each 

sweep.  These words can be used to transfer immediate command data to the module for 

temporarily altering configuration parameters or to initialize counter data.  Configuration 

parameter changes made in this manner do not affect the module configuration data (stored in 

the CPU) which will again become effective if the module is power cycled. 

Each immediate command requires three sequential %AQ words. Two immediate commands 

are always sent during each PLC sweep.  The first word of each command set contains the 

identifying command number and the other two words contain the data.  The actual address of 

each command word depends on the starting address configured for the %AQ references.  

Even though the commands are sent each sweep, the module will act on a command only if the 

command has changed since the last sweep.  When any of the three–word data changes, the 

module accepts the data as a new command and responds accordingly. 

When these commands are sent, all three %AQ words should be loaded on the same PLC 

sweep.  If they cannot be loaded on the same sweep (for example, when entering data from the 

programmer), the steps below must be followed to ensure that no wrong or incomplete data is 

momentarily sent. 

Step 1)  Set Word 1 to Null Command (0000). 

Step 2)  Set correct data in Words 2 and 3. 

Step 3)  Set command in Word 1. 

The following immediate commands may be sent by %AQ data to the I/O Processor: 

 

Data 
Command 

Word 3 Word 2 

Command # 
(hex)Word 1 

Null (not used) (not used) 0000 

Load Home Position (AQUADB) 1 (not used) Home Position 0101 

Load Preload Position (AQUADB) 1 (not used) Preload Position 0102 

Load Timebase (not used) Timebase (ms) 0106 

Load Encoder Position Offset 2 (not used) Offset 0107 

Load Total Counts (not used) Counts 0109 

Load ON/OFF Preset Pairs 1-32 OFF preset ON preset 0140 - 015F 

Load Output Timer 1.1-8.1 (not used) Time (ms) 01C0 - 01C7 

Load Output Timer 1.2-8.2 (not used) Time (ms) 01D0 - 01D7 

 
1 AQUADB function only 
2 ABS Encoder function only 
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%AQ Immediate Command Descriptions 

Null The default %AQ Immediate command.  Since the %AQ words are transferred each 

PLC sweep, you should always enter the Null command to avoid inadvertent execution 

of another immediate command. 

Load Home 
Position 
(AQUADB) 

The Home reference position value that will be preloaded into the Input counter at the 

marker location after a Home command. 

 

Load Preload 
Position 
(AQUADB) 

The position value that will be preloaded into the Input Counter when a Preload Switch 

Input is recognized or the %Q Preload command is set. 

Load Timebase The timebase to be used for determining the Counts per Timebase value returned in the 

second %AI word assigned to the module. 

Load Encoder 
Position Offset 
(ABS Encoder 
Function only) 

The Encoder offset value.  The Input Count Value is shifted relative to the Encoder Input 

by this amount as follows: 

 Input Count Value = Encoder Input - Offset 

Load Total 
Counts 

The Total Count value reported in the fifth and sixth %AI words assigned to the module 

Load ON/Off 
Preset Pairs 1-32 

The ON and OFF preset value for the specified range comparator output. 

Load Output 
Timer 1.1-8.1 

The Output Timer 1 value for the specified range comparator output 1-8. 

Load Output 
Timer 1.2-8.2 

TShe Output Timer 2 value for the specified range comparator output 1-8. 
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I/O Link Interface Module: IC694BEM320 

The RX3i I/O Link Interface Module operates as a slave on a 

Fanuc I/O Link network.  It can exchange either 32 or 64 inputs 

and outputs with the master.  Typical masters on the I/O Link 

include all modern FANUC CNCs and Power Mates, 

PACSystems controllers and Series 90 PLCs equipped with an 

I/O Link Master Module. 

An I/O Link Interface Module occupies one module slot in an 

RX3i backplane.  It can be installed in any available backplane 

slot. 

The maximum number of I/O Link Interface Modules that can be 

installed in the backplane depends on the power that is available 

from the power supply.  To determine the exact number of 

modules allowed in your system, see the information on power 

supplies in chapter 3. 

Usually, when there are multiple I/O Link Interface Modules in the 

same RX3i system, they are on separate I/O Links.  However, it 

is possible to have more than one I/O Link Interface Module in 

the system connected to the same link, if that suits the needs of 

the application. 

Module Specifications  

Module type Series 90–30 PLC module, providing I/O Link 
communications with I/O master.  

LEDs OK, RDY  

I/O Points 32 or 64, jumper selectable  

 
OK

RDY

IC694BEM320 

I/O LINK 

JD1A 

JD1B 

 

+5V current without Optical Adapter connected: 205mA 
with Optical Adapter: 405  mA 

 User Manual RX3i I/O Link Interface Modules User’s 
Manual, GFK-2358 
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Module Description 

The module’s front cover is removable. A jumper plug inside the front cover is used to set up the 

module as a 32–point or 64–point I/O module.  The factory default is 32. 

 

JD1A
(CONNECTOR)

LATCH 

RDY
(LED)

OK
(LED)

JD1B
(CONNECTOR)

FRONT COVER

JUMPER
PLUG

 

 

64 

I/O 

32 

3 

2 
1 

JP1 

 

To select 32 inputs and outputs, the jumper should be on the top and 

middle pins as shown at left.   

To select 64 inputs and outputs, the jumper should be on the middle and 

bottom pins. 

LEDs  

The module has two LEDS that show its operating, and communications status.   

 

OK: indicates the module’s operating status.  

RDY: indicates the module’s communications status.  

After power–up, the OK LED should remain ON.  The RDY LED turns ON after the I/O Link 
master has established communications with the module.  

Serial Ports  

The front of the module has two 20–pin connectors that are used to attach the I/O Link cable. 

One connector is for the cable to the previous device on the link––either the master or another 

slave. The other connector is for the cable to the next slave on the link, if there is one.  See the 

RX3i I/O Link Modules User’s Manual, GFK-2358 for more information. Signal levels are 

RS422/485 compatible.   
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I/O Link Master Module: IC694BEM321 

The RX3i I/O Link Master module (IC694BEM321) allows a 

PACSystems RX3i controller to act as a master on a proprietary Fanuc 

I/O Link. The master can receive 1024 discrete inputs from slaves, and 

send up to 1024 discrete outputs. Typical items running under the 

control of an I/O Link Master can include clusters of I/O (such as I/O 

Model A and Connector Panel I/O), PACSystems and Series 90 PLCs 

with I/O Link Interface (slave) modules, and Operator Panels that are 

I/O Link-compatible. 

An I/O Link Master Module can be installed in any available slot in any 

RX3i backplane. For best performance, it should be installed in the 

Main Backplane or in an Expansion Backplane. The maximum number 

of I/O Link Master Modules that can be installed in the backplane 

depends on the power that is available from the power supply.  To 

determine the exact number of modules allowed in your system, see 

the information on power supplies in chapter 3. 

If there are multiple I/O Link Master Modules in the same RX3i system, 

they must be on separate I/O Links. 

Specifications: IC694BEM321  

Module type PACSystems RX3i controller module, providing I/O 
Link communications with up to 16 slaves.  

I/O Points Up to 1024 inputs and 1024 outputs 

+5V current 
required 

without Optical Adapter connected: 415mA 
with Optical Adapter: 615mA 

 
OK

ACTV

CFG

IC694BEM321 

I/O LINK 

MASTER 

RS–422/ 
RS–485 

JD1A 

LINK 
RESTART 

 

Host CPUs  PACSystems RX3i CPUs 

 Series 90-30 CPUs (models 311, 313, 321, 323, 

331, and 341): release 4.4 or later, and all 

versions of the CPU models 350, 351, 352, 360, 

363, and 364 

 Series 90-30 Hand-held Programmer (HHP) 

 User Manual RX3i I/O Link Interface Modules User’s Manual, 
GFK-2358 
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LEDs  

The module has three LEDS that show its operating and communications status.   

 

OK CFG ACTV Meaning 

off off off No power to module, or powerup in progress 

on off off Module powered up but not configured 

on on off Module powered up and configured with minimum 
configuration (input status reference assigned and 
output status reference assigned), but link is not yet 
active, or has been activated but has gone down 

on on on Normal operation with active link 

After power–up, the OK LED should stay ON.  The CFG LED goes on after the CPU supplies 

the module configuration.  The ACTV LED goes on when link communications have been 

established. 

Restart Pushbutton 

The LINK RESTART pushbutton can be used to restart the operation of the link if a failure 

occurs.   

Note 

Pushing the LINK RESTART button while the link is operating has no effect.  If the link stops 

operating, all slaves must be power–cycled before using the LINK RESTART pushbutton to 

restart operation of the link. 

Link
Restart

Pushbutton

Fuse

 

Fuse 

The module’s front cover is removable.    A 

fuse located directly below the Restart 

pushbutton protects the +5 volt signal pins 

used by Optical Adapter cable.  It is a 

replaceable 0.5A fast–blow fuse (5mm 

diameter x 20mm length).  

 

Serial Port  

The front of the module has one 20–pin, Honda–type connector, used for connection to the first 

slave on the I/O Link.  Signal levels are RS422/485 compatible. 
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Genius Bus Controller: IC694BEM331 

The Genius Bus Controller, IC694BEM331, interfaces a PACSystems 

RX3i and a Genius I/O serial bus.  In addition to the Bus Controller, the 

bus can serve: Genius blocks, other PLCs with Genius Bus 

Controllers, Remote Drops, VersaMax and Field Control I/O Stations, 

Genius Hand-Held Monitor (HHM), Multiple hosts. 

Features 

 The Bus Controller can exchange up to 128 bytes with each device 

on the Genius I/O bus.  

 Genius blocks and other devices on the bus automatically report 

faults, alarms and certain other predefined conditions to the Bus 

Controller. The Bus Controller stores any diagnostic messages it 

receives. They are read automatically by the CPU. Faults can then 

be displayed in the fault table using the programming software.  

 The Bus Controller supports all Genius datagrams.  Refer to 

chapter 3 of the Genius I/O System and Communications User’s 

Manual, GEK-90486-1, for details on using datagrams. 

 The Bus Controller can send up to 128 bytes of Global Data each 

bus scan. Global Data is data that is automatically and repeatedly 

broadcast by a Genius Bus Controller.  

 The Bus Controller can receive up to 128 bytes of Global Data 

each bus scan from every other Bus Controller on its bus. 

Up to eight Genius Bus Controllers can be included in an RX3i system. 

 0K

COM

IC694BEM331 

 

LEDs 

The LEDs on the front of the Genius Bus Controller indicate its operating status. Both LEDs 

should be On during normal operation. 

OK Shows the status of the Bus Controller. This LED turns on after power up diagnostics are 

completed. 

COM Shows the status of the Genius communications bus. This LED is on steadily when the 

bus is operating properly.  It blinks for intermittent bus errors and is off for a failed bus. It 

is also off when no configuration has been received from the CPU. 
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Specifications: IC694BEM331 

Current Consumption   

Diagnostics Advanced diagnostics capabilities 

Communications Global Data and Datagrams 

Data Length 128 bytes per message 

Data Rates Configurable: 153.5Kbaud standard/extended, 76.8Kbaud, or 

38.4Kbaud 

Genius Bus Specifications 

Bus Type  Daisy-chained bus cable; single twisted-pair plus shield or 

Twinax. Fiber optical cable and modems can also be used. 

Bus Termination 75, 100, 120, or 150 Ohm resistor at both ends of electrical bus 

cable. 

Maximum Bus Length 7800 feet at 38.4Kbaud, 4500 feet at 76.8Kbaud, 3500 feet at 

153.6Kbaud extended, 2000 feet at 153.6Kbaud standard. 

Maximum length at each baud rate also depends on cable type, 

as listed in the Genius System and Communications Manual.  

Maximum Number of 

Devices 

32 devices at all baud rates except 38.4Kbaud. 16 devices at 

38.4Kbaud. 

Isolation 2000 volts Hi-Pot, 1500 volts transient common mode rejection. 

 Refer to Appendix A for product standards and general specifications. 
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Compatibility 

Specific equipment or software versions required for compatibility with the Bus Controller are 

listed below. 

Series 90-

30 PLC 

If the RX3i Genius Bus Controller is installed in a Series 90-30 PLC, the CPU 

model can be: IC693CPU311K, 321K, 331L or later, or any version of the 

IC693CPU313, 323, 340, 341, 350, 351, 352, 360, 363, and 364. The CPU 

firmware must be release 5.0 or later. 

Series Six 

PLC 

To exchange global data with an RX3i Genius Bus Controller, a Series Six Bus 

Controller must be catalog number IC660CBB902F/903F (firmware version 1.5), or 

later. 

Genius 

Hand-Held 

Monitor 

There is no Hand-Held Monitor connector on the module, but a Hand-Held Monitor 

can communicate with the Bus Controller while connected to any other device on 

the bus. HHM version IC660HHM501H (revision 4.5) or later is required.  

Genius 

Bus 

The Genius bus is a shielded twisted-pair wire, daisy-chained between devices, 

and terminated at both ends. Proper cable selection is critical to successful 

operation of the system. Suitable cable types are listed in GEK-90486-1, the 

Genius I/O System and Communications User’s Manual.  

 Genius System Documentation 

See the following manuals for detailed information on the Genius I/O system: 

 GEK-90486-1, Genius I/O System and Communications User’s Manual 

 GEK-90486-2, Genius I/O Discrete and Analog Blocks User’s Manual  
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Field Wiring:  IC694BEM331 

 

Serial 2 

Shield 

IN 

Serial 1 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

Terminals Field Wiring 

Shield 

OUT 

 

Using the cable type selected for the application, connect the 

devices as shown below. Each terminal accepts up to one AWG 

#14 (2.10mm2 
) wire or two AWG #16 (1.32mm2

)  wires using ring 

or lug-type connectors. 

 

The bus shield wires are not insulated; do not permit them to 

touch other wires or terminals. Spaghetti tubing should be used 

to cover these wires. 

1. Connect the Serial 1 terminals of adjacent devices and the Serial 2 terminals of adjacent 
devices. 

2. Connect Shield In to the Shield Out terminal of the previous device. (For the first device on 
the bus, Shield In is not connected.) 

3. Connect Shield Out to the Shield In terminal of the next device. (For the last device on the 
bus, Shield Out is not connected.) 

The Serial 1 and Serial 2 terminals are interconnected on the circuit board, not on the terminal 
strip. Incoming and outgoing signal wire pairs can be connected to either one or two Serial 1 or 
Serial 2 terminals:  

 

When connecting two signal wires to the same terminal, use spade or lug-type connectors, or 
twist the exposed ends of the wires together before inserting them. This will allow future removal 
of the Terminal Assembly without disrupting other devices on the bus. 

When connecting two signal wires to separate terminals, install a jumper between the two 
terminals as shown on the right above. Failure to install the jumper will cause the entire bus to 
be disrupted whenever the faceplate is removed. 
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Terminating the Bus 

The bus must be terminated at both ends by its characteristic impedance. The list of suitable 

cable types in the Genius I/O System and Communications User’s Manual includes the 

termination requirements for each cable type. If the Bus Controller is at the end of the bus, 

install a resistor of the appropriate impedance across its Serial 1 and Serial 2 terminals as 

shown below. 

If you need to install the terminating resistor across terminals different than those used for the 

signal wires, attach jumper wires between the signal wire terminals and the resistor terminals to 

prevent the bus from becoming unterminated if the Terminal Assembly is removed. Failure to do 

so will cause the entire bus to be disrupted whenever the faceplate is removed.  
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DeviceNet Master Module: IC694DNM200 

The DeviceNet Master Module allows the CPU to send and receive data 

over a DeviceNet network. It can act as master for up to 63 slaves on the 

DeviceNet network. It can also be configured to simultaneously function 

as a slave to another master on the bus. 

DeviceNet is a communications network that transmits data between 

control systems (for example: PLCs, PCs, VMEbus computers, and robot 

controllers) and distributed industrial devices such as switches, sensors, 

valve manifolds, motor starters, bar code readers, drives, displays, and 

operator interfaces.  

This module can be installed in any available I/O slot in any RX3i or 

Series 90-30 backplane. It is compatible with PACSystems™ RX3i 

IC695CPU310 CPU, release 3.5 or later. It is also compatible with any 

Series 90-30 CPU except IC693CPU321 or IC693CPU340 with release 

8.0 or later CPU firmware. Release 10 or later is recommended. Machine 

Edition Logic Developer PLC version 3.0 SP1 Special 2 or later is 

required. This module is not compatible with VersaPro™, Control, or 

Logicmaster™ programming software. A Series 90-30 Hand-Held 

Programmer (IC693PRG300) cannot be used for configuration. 

Features 

 Bus communications at all standard DeviceNet data rates (125k, 
250k, 500k baud) 

 Up to 255 bytes input data transfer and 255 bytes output data transfer 
per slave. 

 Up to 3972 bytes of input data transfer and 3972 bytes of output data 
transfer per master. 

 UCMM-capable Group 2 Server 

 One or two I/O connections per Slave - Typically one connection is 
used for Polled and the other is used for Strobe, Cyclic, or COS 

 Supports Unconnected Message Manager (UCMM) with one proxy 
connection per slave device 

 Configurable global scan rate  

 Supports Poll, Strobe, Cyclic and COS I/O connections, Fragmented 
I/O and Explicit Messaging 

 Configurable update rates for Poll and COS/Cyclic on a connection 
basis. 

 Configurable response to loss of communication 

 Firmware update via service port on module 

 

NET POWER

MOD STATUS

NET STATUS

IC694DNM200

DEVICENET 
MASTER 

SERVICE RS232

 5-IGND 

3-TxD 

2-RxD 

DEVICENET

V+ 

CAN_H 

SHIELD 

CAN_L 

V- 
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LEDs and Connectors 

The module's three DeviceNet-compliant LEDS show its operating and communications status. 

The RS-232 serial port is used for a computer connection during firmware upgrades. The 

DeviceNet connector is a removable spring-clamp terminal. It provides bus continuity and can 

be removed from the module without disrupting bus operation. 

Specifications: IC694DNM200 

Backplane Current 
Consumption 

450mA at 5VDC (typical) 

Two shielded pairs - Common axis with drain wire in center 

Overall braid shield - 65% coverage; 36 AWG or 0.12mm tinned Cu braid 
minimum (individually tinned) 

Drain wire- #18 Copper min.; 19 strands minimum (individually tinned) 

Thick Cable General 
Specifications 

Outside diameter - 0.410 inches (min) to 0.490 inches (max.) roundness - 
radius delta to be within 15% of 0.5 O.D. 

Two shielded pairs - Common axis with drain wire in center 

Overall braid shield - 65% coverage; 36 AWG or 0.12mm tinned Cu braid 
minimum (individually tinned) 

Drain wire - #22 Copper;  19 strands minimum (individually tinned) 

Thin Cable General 
Specifications 

Outside diameter - 0.240 inches (min.) to 0.280 inches (max.)  roundness - 
radius delta to be within 20% of 0.5 O.D. 

Network Topology Bus with limited branching (trunkline/dropline) 

Redundancy Not Supported 

Network Power for Node 
devices 

Nominal 24 VDC ±4% 

Allowed Nodes (Bridging 
excluded) 

64 nodes 

Data Packet Size 0-8 bytes with allowance for message fragmentation 

Duplicate Address 
Detection 

Addresses verified at power-up 

Error Detection / Correction CRC - retransmission of message if validity not acknowledged by recipient 

For product standards and general specifications, refer to Appendix A:  
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The DeviceNet Bus 

Devices can be connected directly to the trunk cable, or to drop lines that are joined to the trunk 

cable with taps. Taps can be mounted in junction boxes or panels. Drop lines and daisy-chains 

are often used inside control panels where multiple devices are grouped together.  When using 

drops with daisy-chains and branches, the maximum length from a tap to its farthest drop is 20 

feet.  

Drop Lines

Trunk Line
Tap Tap

Node

Node

Node

Node Node Node

Node

Node

Node

 

Bus Length  

The maximum length of the trunk cable and drops both depend on the cable type and data rate. 

Individual drops may not exceed 6 meters and are limited to one network node per drop. 

However, the node may have multiple ports. 

Data Rates 125kbps 250kbps 500kbps 

thick cable,  trunk length 500m (1640ft) 250m (820ft) 100m (328ft) 

thin cable,  trunk length 100m (328ft) 100m (328ft) 100m (328ft) 

maximum drop length 6m (20ft) 6m (20ft) 6m (20ft) 

total length of all drops 156m (512ft) 78m (256ft) 39m (128ft) 

For each baud rate, the total drop length is the sum of all the drop lines of both cable types in 
the network.  

In addition, if the distance from a tap to the most distant device on its drop is longer than the 

distance from the tap to the nearest terminating resistor, the drop line length also counts as part 

of the trunk cable length (as well as the overall drop length).  
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DeviceNet Cable 

Either DeviceNet thick cable or thin cable can be used.  Thick cable permits greater cable 

lengths and higher current levels. Generally, thick cable is used for the trunk cable.  Thin cable 

is normally used for shorter distances and is suitable for drop cables and for installations where 

more cable flexibility is needed. Both thick cable and thin cable are 5-wire, multi-conductor 

copper cable.  Two wires form a transmission line for network communications. A second pair 

transmits network power.  The fifth conductor forms an electromagnetic shield. Most cables 

have color coded leads which correspond to the color coding on the terminals on the DeviceNet 

Master Module.   

Bus Connector Pin Assignments 

The DeviceNet connector on the RX3i DeviceNet Master module has five color-coded screw-

clamp terminals.  

Signal Pin Wire Color 

V+ 5 Red 

CAN_H 4 White 

Shield 3 Bare 

CAN_L 2 Blue 

V+

CAN_H

SHIELD

CAN_L

V-

 V- 1 Black 

Wiring to the DeviceNet Master module depends on its location on the network: 

121 Ohm, 1% ¼ watt terminating resistors 

MUST be installed at both ends of the 

DeviceNet network.  The terminating resistor 

is placed across the data communication 

signals at pin 2 (CAN_L) and pin 4 (CAN_H).

 

If the DeviceNet module is located at either 

end of the bus trunk, it is wired with one 

cable connection and a terminating resistor: 

If the module is installed at the 

end of a drop or drop segment, it 

is wired with one cable 

connection only. 

 

If the module is installed directly 

on the trunk cable or as part of a 

daisy-chained drop cable, it has 

both an incoming and outgoing 

cable connected: 

 

 Grounding 

All DeviceNet cable shields must  be tied to ground at each device connection.  This is done by 

tying the bare wire of the cable to pin 3 (Shield) of the connector.  
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Power Requirements 

The DeviceNet Master module consumes 450mA at 5VDC (typical) from the PLC backplane. 

This power is used for module operation, The DeviceNet Master powers its network transceiver 

from the 24VDC DeviceNet network power source. Linear power supplies are recommended for 

the DeviceNet power source. The DeviceNet power source should not also be used for device 

power. Transients caused by  I/O devices can cause communications errors and even create 

bus-off conditions.  

The DeviceNet specification recommends using a power tap to connect a power supply to the 

network. The power tap should be appropriately fused for the current capacity of the bus cables. 

The maximum current on the network depends on the cable type.  

The DeviceNet network power supply must be grounded, but only at one point.  The V- signal 

must be connected to protective earth ground at the power supply only.  If multiple power 

supplies are used, only one power supply must have V- connected to earth ground. 

Current Limit for Thick Cable 

For thick cable, the maximum current on the network is 16 Amps.  However, only 8 Amps is 

permitted on a single network segment. 16 Amps can be drawn from a single power supply by 

locating the power supply at the center point of two network segments, supplying 8 Amps to 

each segment.  

Current Limit for Thin Cable 

For thin cable, the maximum current permitted is 3 Amps. 

 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2120 of 3354



 

 

14-28           PACSystems™ RX3i  System Manual  –  October 2005                                                          GFK-2314C 

14    

Motion Mate Module: IC694DSM314 

The Motion Mate Module, IC694DSM314, is a multi-axis motion 

control module.  It supports two control loop configurations: 

 Standard Mode (Follower Control Loop Disabled) 

 Follower Mode (Follower Control Loop Enabled) 

The DSM314 Module can be used with GE Fanuc α Series and β 

Series digital servo amplifiers and motors. It can also be used with 

analog GE Fanuc SL Series analog servos and third-party analog 

velocity command interface and analog torque command interface 

servos. Module features include: 

 Velocity Feed forward and Position Error Integrator 

 High resolution of programming units 

 Simple and powerful motion program instruction set 

 Simple 1 to 4-axis motion programs 

 Non-volatile storage for 10 programs and 40 subroutines  

 Single-point-of-connect for programming and configuration. 

 Firmware is stored in flash memory and is updated via COMM 

port.  

 Recipe programming using command parameters. 

 Electronic CAM capability 

 Home and overtravel switch inputs for each Servo Axis 

 

IC694DSM314 

STAT

OK

CFG

EN3

EN4

EN1 

EN2 

COMM 

C A 

D B 

 

 Two Position Capture Strobe Inputs for each axis 

 5v , 24v and analog I/O for use by PLC 

 Incremental Quadrature Encoder input on each axis for Encoder/Analog mode 

 13 bit Analog Output can be controlled by PLC or used as Digital Servo Tuning monitor 

 High speed digital output (four each 24V and four each 5V) via on-board Local Logic control 
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Overview 

The DSM314 integrates high-performance motion control with the logic-solving functions of the 

RX3i PACSystem.   

 

Amp. 1 

Machine 1 

Encoder 1 

Amp. 2 

Machine 2 

Encoder 2 

Encoder 3 

(Follower Master) 

D
S
M
3
1
4 

Configuration and 

Programming Software: 

   -Configuration 

   -Motion Programming 

   -Local Logic Programming 

  -CAM Profiles 

Operator 

Interfaces

 

For more information about configuring and installing the DSM314 module, see the Motion Mate 

User’s Manual, GFK-1742. For details about interfacing the DSM314 to the GE Fanuc SL Servo 

products, refer to the manual, SL Series Servo User’s Manual, GFK-1581. 

Specifications: DSM314 

 Power Supply Voltage 
 Power Supply Current Draw by DSM 

5 VDC from backplane 
800 mA plus encoder supply current (see next item). 

Available +5V Current/Module to 
supply external encoder, if used 

500 mA (if used, must be added to module +5v 
current draw) 

Number of DSM314 Modules in 
PACSystems RX3i Main Backplane 

Up to 5 DSM314 modules in RX3i Main Backplane 
with Power Supply PWR040 

Number of DSM314 Modules in 
PACSystems RX3i  
Expansion/Remote Backplane 

 3 DSM314 modules in expansion/remote 
backplane with PWR321 

 6 DSM314modules in remote backplane with 
PWR330/331 

 7 DSM314modules in expansion backplane with 
PWR330/331 
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Features: DSM314 

LEDs 

There are seven LED status indicators on the DSM314 module: 

The STAT LED is normally On.  When the LED is OFF, the DSM314 

is not functioning.  Slow blinking indicates status errors. Rapid 

blinking indicates errors that cause the servo to stop.  

The OK LED indicates the current status of the DSM314 module. 

When the LED is steady On, the module is functioning properly. 

When the LED is Off, the module is not functioning.   

The CFG LED is On when a module configuration has been 

received. 

The EN1 through EN4 LEDs are On if the Axis 1 through Axis 4 

Drive Enable relays are on.  

COMM Connector 

The COMM port is an RJ-11 connector, used to download firmware 

updates to the module. 

I/O Connectors 

The DSM314 is a two-axis digital servo/one axis analog velocity 

interface or four-axis analog servo (Torque Mode and/or Velocity 

Mode) controller with four 36-pin I/O connectors labeled A, B, C, and 

D. All four connectors provide similar analog and digital I/O circuits.   

Shield Ground Connection 

The DSM314 must be connected to frame ground via the ground 

terminal on the bottom of the module 

 

IC694DSM314 

STAT

OK

CFG

EN3

EN4

EN1 

EN2 

COMM 
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Motion Controller Module: IC694DSM324 

The Motion Controller Module, IC694DSM324, is a multi-axis motion 

control module.  It supports two control loop configurations: 

 Standard Mode (Follower Control Loop Disabled) 

 Follower Mode (Follower Control Loop Enabled) 

The DSM324 Module can be used with GE Fanuc βi Series digital 

servo amplifiers and motors. Module features include: 

 Block Processing time under 5 milliseconds  

 Velocity Feed forward and Position Error Integrator 

 High resolution of programming units 

 Simple and powerful motion program instruction set 

 Simple 1 to 4-axis motion programs 

 Non-volatile storage for 10 programs and 40 subroutines  

 Single-point-of-connect for programming and configuration. 

 Firmware is stored in flash memory and is updated via COMM 

port.  

 Recipe programming using command parameters. 

 Electronic CAM capability 

 Home and overtravel switch inputs for each Servo Axis  

 Two Position Capture Strobe Inputs for each axis 
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OK

CONFIG

FSSB
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3 

4 
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 5v , 24v and analog I/O for use by PLC 

 Incremental Quadrature Encoder input on each axis for Encoder/Analog mode 

 13 bit Analog Output can be controlled by PLC or used as Digital Servo Tuning monitor 

 High speed digital output (four each 24V and four each 5V) via on-board Local Logic control 

 

 Please see the DSM324i Motion Controller for PACSystems RX3i and Series 90-30, GFK-

2347, for more information about the DSM324 module. 
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Overview 

The DSM324 integrates high-performance motion control with the logic-solving functions of the 

RX3i PACSystem.   

 

Amp. 1 

Machine 1 
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Encoder 3 
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Configuration and 
Programming Software: 

   -Configuration 

   -Motion Programming 
   -Local Logic Programming 

  -CAM Profiles 

Operator 

Interfaces

 

For more information about configuring and installing the DSM324 module, see the DSM324i 

Motion Controller for PACSystems RX3i and Series 90-30, GFK-2347. For details about interfacing 

the DSM324 to the GE Fanuc SL Servo products, refer to the manual, AC Servo Motor βis 

Descriptions Manual, GFZ-65302EN. 

Specifications: DSM324 

 Power Supply Voltage 
 Power Supply Current Draw by DSM

5 VDC from backplane 
860 mA plus encoder supply current (see next item). 

Available +5V Current/Module to 
supply external encoder, if used 

500 mA (if used, must be added to module +5v current 
draw) 

Number of DSM324i Modules in 
PACSystems RX3i Main Backplane

Up to 5 DSM324i modules in RX3i Main Backplane 
with Power Supply PWR040 

Number of DSM324i Modules in 
PACSystems RX3i  
Expansion/Remote Backplane 

 2 DSM324i modules in expansion/remote 
backplane with PWR321 

 6 DSM324i modules in remote backplane with 
PWR330/331 

 6 DSM324i modules in expansion backplane with 
PWR330/331 
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Features: DSM324 

LEDs 

There are eight LED status indicators on the DSM324 module: 

The STATUS LED is normally On.  When the LED is OFF, the 

DSM324 is not functioning as the result of a status error. Flashing 

signals an error condition.  

The OK LED indicates the current status of the DSM314 module. 

When the LED is steady On, the module is functioning properly. 

When the LED is Off, the module is not functioning.   

The CONFIG LED is On when a module configuration has been 

received. 

The FSSB LED is On when FSSB communications are active. It 

blinks during FSSB setup. This LED is Off if FSSB communications 

are inactive or if FSSB setup has failed. 

The Axis Enable LEDS, 1 through 4, are On if the Axis 1 through 

Axis 4 Drives are enabled.  

FSSB Connector 

The FSSB connector provides optical fiber connection to Servo 

Amplifiers for the exchange of command, feedback, and diagnostics 

data. This connector has a removable protective cap. 

COMM Connector 

The COMM port is an RJ-11 connector, used to download firmware 

updates to the module. 

I/O Connectors 

The DSM324 provides two connectors for 5VDC and 24VDC I/O.  

Pre-manufactured cables are available in 1-meter and 3-meter 

lengths for both I/O cpnnectors. 

Shield Ground Connection 

The DSM324 must be connected to frame ground via the ground 

terminal on the bottom of the module. The grounding resistance of 

the system ground should be 100 ohms or less (class 3 grounding). 
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Ethernet Interface Module: IC695ETM001 
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The Ethernet Interface Module, IC695ETM001, is used to connect a 

PACSystems RX3i controller to an Ethernet network. It enables the 

RX3i controller to communicate with other PACSystems equipment 

and with Series 90 and VersaMax controllers. The Ethernet Interface 

provides TCP/IP communications with other PLCs, host computers 

running the Host Communications Toolkit or programmer software, 

and computers running the TCP/IP version of the programming 

software. These communications use the GE Fanuc SRTP and 

Ethernet Global Data (EGD) protocols over a four-layer TCP/IP 

(Internet) stack.  

Features of the RX3i Ethernet Interface include: 

 Full PLC programming and configuration services 

 Periodic data exchange using Ethernet Global Data (EGD) 

 EGD Commands to read and write PLC and EGD exchange 

memory over the network. 

 TCP/IP communication services using SRTP 

 Comprehensive station management and diagnostic tools 

 Extended PLC connectivity via IEEE 802.3 CSMA/CD 10Mbps 

and 100Mbps Ethernet LAN port connectors. 

 Network switch that has Auto negotiate, Sense, Speed, and 

crossover detection. 

 Direct connection to BaseT (twisted pair) network switch, hub, or 

repeater without an external transceiver. 

For more information about this module, please refer to the following publications: 

 TCP/IP Ethernet Communications for PACSystems, GFK-2224 

 PACSystems TCP’IP Communications, Station Manager Manual, GFK-2225 
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Specifications: IC695ETM001 

Ethernet processor speed 200 MHz 

Connectors - Station Manager (RS-232) Port: 9-pin female D-connector 
- Two 10BaseT / 100BaseTX Ports: 8-pin female shielded RJ-45

LAN IEEE 802.2 Logical Link Control Class I 
IEEE 802.3 CSMA/CD Medium Access Control 10/100 Mbps 

Number of IP addresses One 

Number of Ethernet Port 
Connectors  

Two, both are 10BaseT / 100BaseTX with auto-sensing RJ-45 
connection. 

Embedded Ethernet 
Switch 

Yes – Allows daisy chaining of Ethernet nodes. 

Serial Port Station Manager Port: RS-232 DCE, 1200 - 115200 bps. 

Refer to Appendix A for product standards and general specifications. 

Ethernet Interface Ports 

The Ethernet Interface module has two auto-sensing 10Base T / 100Base TX RJ-45 shielded 

twisted pair Ethernet ports for connection to either a 10BaseT or 100BaseTX IEEE 802.3 

network.  The port automatically senses the speed (10Mbps or 100Mbps), duplex mode (half 

duplex or full duplex) and cable (straight-through or crossover) attached to it with no intervention 

required. 

Ethernet Media 

The Ethernet Interface can operate directly on 10BaseT/100BaseTX media via its network ports. 

10BaseT: 10BaseT uses a twisted pair cable of up to 100 meters in length between each node 

and a switch, hub, or repeater. Typical switches, hubs, or repeaters support 6 to 12 nodes 

connected in a star wiring topology.  

100BaseTX: 100BaseTX uses a cable of up to 100 meters in length between each node and a 

switch, hub, or repeater. The cable should be data grade Category 5 unshielded twisted pair 

(UTP) or shielded twisted pair (STP) cable. Two pairs of wire are used, one for transmission, 

and the other for collision detection and receive. Typical switches, hubs, or repeaters support 6 

to 12 nodes connected in a star wiring topology. 
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Station Manager  

The built-in Station Manager function of the Ethernet Interface provides on-line supervisory 

access to the Ethernet Interface, through the Station Manager port or over the Ethernet cable. 

Station Manager services include: 

 An interactive set of commands for interrogating and controlling the station. 

 Unrestricted access to observe internal statistics, an exception log, and configuration 

parameters. 

 Password security for commands that change station parameters or operation. 

Refer to the PACSystems TCP/IP Ethernet Communications Station Manager Manual, GFK-

2225 for complete information on the Station Manager.  

Firmware Upgrades 

The Ethernet Interface receives its firmware upgrades indirectly from the PLC CPU using the 

WinLoader software utility. WInLoader is supplied with any updates to the Ethernet Interface 

software.  

Ethernet Global Data (EGD) 

Each PACSystems CPU supports up to 255 simultaneous Ethernet Global Data (EGD) 

exchanges. EGD exchanges are configured using the programmer and stored into the PLC.  

Both Produced and Consumed exchanges can be configured. PACSystems Ethernet Interfaces 

support both selective consumption of EGD exchanges and EGD exchange production and 

consumption to the broadcast IP address of the local subnet.  

The Ethernet Interface can be configured to use SNTP to synchronize the timestamps of 

produced EGD exchanges.  

The Ethernet Interface implements the capabilities of a Class 1 and Class 2 device.  

COMMREQ-driven EGD Commands can be used in the application program to read and write 

data into the CPU or other EGD Class 2 devices.   

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2129 of 3354



 

                                                                                  

GFK-2314C           Chapter 14  Special-Purpose Modules                                                                                      14-37 

14    

Ethernet Interface Controls and Indicators 

LEDs  

 The Ethernet OK LED indicates whether the module is able to 

perform normal operation. This LED is On for normal operation 

and flashing for all other operations. If a hardware or runtime 

failure occurs, the EOK LED blinks a two-digit error.  

 The LAN OK LED indicates access to the Ethernet network. The 

LAN LED blinks when data is being sent or received over the 

network directed to or from the Ethernet interface. It remains On 

when the Ethernet interface is not actively accessing the network 

but the Ethernet physical interface is available and one or both of 

the Ethernet ports is operational. It is Off otherwise unless 

software load is occurring. 

 The Log Empty LED is On during normal operation. It is Off if an 

event has been logged.  

 Two Ethernet network activity LEDS (LINK) indicate the network 

link status and activity. 

 Two Ethernet network speed LEDS (100Mbps) indicates the 

network data speed (10 (off) or 100 Mb/sec (on)). 

Ethernet Restart Pushbutton 

This pushbutton is used to manually restart the Ethernet firmware 

without power cycling the entire system. It is recessed to prevent 

accidental operation. 

Connectors  

The module has two 10BaseT/100BaseTX Ethernet Network Port 

Connectors. There is only one interface to the network (only one 

Ethernet MAC address and only one IP address). 

It also has a Station Manager (RS-232) Serial Port. 
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Profibus Master Module, IC695PBM300 

The RX3i PROFIBUS Master Module, IC695PBM300, allows the RX3i CPU to send and receive 

data on a PROFIBUS-DP network.

 

PBM300 

PROFIBUS MASTER 

STATION ADDRESS 

5-IGND 

8-A 

3-B 

PROF IB US OK 

NETWORK 

MOD STATUS 

 

Features 

The IC695PBM300 module provides the following features: 

 supports up to 125 PROFIBUS-DP slaves 

 supports up to 244 bytes of input data and 244 bytes of output data 

per slave 

 Supports up to 3,584 bytes of input data and 3,584 bytes of output 

data total 

 Supports all standard data rates  

 Supports Sync and Freeze modes 

 Supports DP-V1 Read, Write and Alarm messages 

 PROFIBUS-compliant Module and Network Status LEDs 

For more information about this module, please refer to the 

PACSystems RX3i Profibus Module User’s Manual, GFK-2301. 

Compatibility 

The PROFIBUS Master module requires an RX3i CPU with firmware 
version 2.9 or later. This module must be located in an RX3i Universal 
Backplane. 

The module requires Machine Edition Version 5.0 SP2 Logic 

Developer-PLC or later for configuration. 

 Specifications: IC695PBM300 

Backplane Current Consumption 440 mA @ 3.3 VDC 

Data rates Supports all standard data rates (9.6 kBit/s, 19.2 kBit/s, 
93.75 kBit/s, 187.5 kBit/s, 500 kBit/s, 1.5 MBit/s, 3 MBit/s, 
6 MBit/s and 12 MBit/s) 

Status Information Available Slave Status Bit Array Table 
Network Diagnostic Counters 
DP Master Diagnostic Counters 
Firmware Module Revision 
Slave Diagnostic Address 
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Profibus Master Module Controls and Indicators 

Network Connector 

The Profibus Master module has a 9-pin sub-D connector for attaching the bus cable. For pin 

assignments, segment length, cable type and termination requirements, refer to the RX3i 

PACSystems PROFIBUS Modules User’s Manual, GFK-2301. 

LEDs 

The PROFIBUS Master module provides three PROFIBUS-compliant LEDs that indicate 

module and network status. 

 The green OK LED indicates the presence of power, and completion of backplane reset.  

 The bicolor Network LED is steadily yellow when the module is holding the PROFIBUS 

token and able to transmit PROFIBUS telegrams. It flashes yellow if the module is sharing 

the network with another PROFIBUS master. The Network LED is red if a communications 

problem such as a connection timeout exists with at least one slave on the network.  

 The bi-color Mod Status LED indicates module status. When this LED is steadily green, the 

module is configured and has established a connection with a least one device on the 

network. If it is flashing green, the module may be waiting for a configuration or may have a 

firmware problem. If it is flashing yellow, the module is in boot loader mode, downloading 

firmware, or has a non-recoverable error. The rate of LED flashing provides additional status 

information as described in the RX3i Profibus Modules User’s Manual.  
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Profibus Slave Module, IC695PBS301 

The IC695PBS301 provides slave communications on a PROFIBUS 

DP network. The slave module automatically exchanges data with a 

master device. The slave module has no bus access rights. It can 

only acknowledge received messages or transmit messages to a 

master upon request.  

The PROFIBUS Slave module provides the following PROFIBUS 

communications features: 

 Ability to read up to 244 bytes of input data from the network, 

and send up to 244 bytes of output data 

 Support for all standard PROFIBUS data rates  

 Support for DP-V1 Read, Write and Alarm messages 

 PROFIBUS-compliant module and network status LEDs 

Compatibility 

The PROFIBUS Slave module requires an RX3i CPU with firmware 

version 3.0 or later. This module must be located in an RX3i 

Universal Backplane. 

The Slave module requires Machine Edition Logic Developer-PLC, 

version 5.0 Service Pack 3 or later for configuration. 

The PROFIBUS module receives its firmware upgrades indirectly 

from the host controller CPU using the WinLoader software utility. 

WinLoader is supplied with any updates to the PROFIBUS module 

software. 

 

 

PBS301 

PROFIBUS SLAVE 

STATION ADDRESS

5-IGND 

8-A 

3-B 

PROF IB US OK

NETWORK 

MOD STATUS 
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Specifications: IC695PBS301 

Backplane 
current 
consumption 

440mA @ 3.3VDC 

Data rates Supports all standard data rates (9.6 KBit/s, 19.2 KBit/s, 93.75 KBit/s, 187.5 
KBit/s, 500 KBit/s, 1.5 MBit/s, 3 MBit/s, 6 MBit/s and 12 MBit/s) 

Status 
information 
available 

Slave Status Word 

 

For product standards and general specifications, refer to Appendix A 

Profibus Slave Module Controls and Indicators 

Network Connector 

The PROFIBUS Slave module has a 9-pin sub-D connector for attaching the bus cable. For pin 

assignments, segment length, cable type and termination requirements, refer to the RX3i 

PACSystems PROFIBUS Modules User’s Manual, GFK-2301. 

LEDs 

The PROFIBUS Slave module provides three PROFIBUS-compliant LEDs that indicate module 

and network status. 

 The green Profibus OK LED indicates the presence of power, and completion of backplane 

reset.  

 The bicolor Network LED is yellow when the module is able to transmit PROFIBUS 

telegrams. It is red if a critical communications problem has occurred.  

 The bi-color Mod Status LED indicates module status. When this LED is steadily green, the 

module is configured and has established a connection with the network master. If it is 

flashing green, the module may be waiting for a configuration or may have a firmware 

problem. If it is flashing yellow, the module is in boot loader mode, downloading firmware, or 

has a non-recoverable error. The rate of LED flashing provides additional status information 

as described in the RX3i Profibus Modules User’s Manual.  
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High-density Terminal Blocks 

This chapter describes Terminal Blocks for high-density RX3i modules.    

Terminal Block Type Catalog Number 

Box-style Terminal Block, 36 pins, One IC694TBB032 

Spring-style Terminal Block, 36 pins, One IC694TBS032 

Extended Box-style Terminal Block, 36 pins, One IC694TBB132 

Extended Spring-style Terminal Block, 36 pins, One IC694TBS132 

Extended High-Density Terminal Blocks 

Extended High-Density Terminal Blocks IC694TBB132 and IC694TBS132 are functionally-

identical to High-Density Terminal Blocks IC694TBB032 and IC694TBS032. The Extended 

High-Density Terminal Blocks have an outer cover that is approximately ½-inch (13mm) deeper, 

to accommodate wires with thicker insulation, such as that typically used with AC I/O modules. 

13mm 
(0.5 inch) 

Added Depth 
of Extended 
High-Density 

Terminal 
Block 

The diagram below compares the 

space for wiring on a High-Density 

Terminal Block (left) and an 

Extended High-Density Terminal 

Block (right), seen from the bottom 

of the module. 

 

10mm 
( 0.4 inch)

23mm 
( 0.9 inch)

 

 

Chapter 

15 
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Box-style Terminal Blocks, 36 Pins: IC694TBB032 and TBB132 

Box-style Terminal Blocks, IC694TBB032 and 

IC694TBB132, are used with high-density PACSystems 

RX3i modules and equivalent Series 90-30 PLC modules. 

These terminal blocks provide 36 screw terminals for field 

wiring to the module.  

Terminal Blocks  IC694TBB032 and TBB132 are 

functionally identical. Terminal Block IC694TBB032 comes 

with a standard-depth outer cover. When installed, it is the 

same depth as most other PACSystems and Series 90-30 

PLC modules. 

Extended Terminal Block IC694TBB132 comes with an 

outer cover that is approximately ½-inch (13mm) deeper 

than Terminal Block IC694TBB032, to accommodate wires 

with thicker insulation, such as that typically used with AC 

I/O modules. 

Specifications: TBB032 and TBB132 

Torque 7 lb-in 

Wire strip length 0.310 inches (7.87 mm) 

 

Wire gauges supported #14-26 AWG (solid or stranded) 

Connecting Field Wiring to a Box-Style High-density Terminal Block 

The bottom of the terminal block can be used as a gauge for the wire strip length, as shown 

below. The stripped wire must be fully-inserted into the terminal block so that the insulation 

meets the stop position inside the terminal, and the end of the wire is bent. Tightening the 

terminal screw raises the wire and clamps it in place. 

 

Wire strip 
length     

Insert wire to 
stop position  

Tighten 
screw     
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Spring-style Terminal Blocks, 36 Pins: IC694TBS032 and TBS132 

Spring-style Terminal Blocks, IC694TBS032 and 

IC694TBS132, are used with high-density PACSystems 

RX3i modules and equivalent Series 90-30 PLC 

modules. These terminal blocks provide 36 spring-style 

terminals for field wiring to the module.  

Terminal Blocks IC694TBS032 and TBS132 are 

functionally identical. Terminal Block IC694TBS032 

comes with a standard-depth outer cover. When 

installed, it is the same depth as most other 

PACSystems and Series 90-30 PLC modules. 

Extended Terminal Block IC694TBS132 comes with an 

outer cover that is approximately ½-inch (13mm) deeper 

than Terminal Block IC694TBS032, to accommodate 

wires with thicker insulation, such as that typically used 

with AC I/O modules. 

Specifications: TBS032 and TBS132 

Wire strip length 0.310 inches (7.87 mm) 

Wire gauges supported #14-28 AWG (solid or 

stranded) 
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Installing and Removing High-density Terminal Blocks 

This section has special installation instructions for High-density Terminal Blocks. See chapter 2 

for general installation information.  

Warning 

Field power must be turned off when installing or removing a Terminal Block assembly. 

Installing or Removing a Module’s Terminal Block Assembly 

1. Install the small catalog number label (for example: “ALG600”) supplied with the module in 

the slot on the top of the Terminal Block.  

2. Complete the module wiring and secure the wire bundles to the tie-downs on the bottom of 

the Terminal Block 

 

 

Inserting a Terminal Block in its 
Cover 

1. Align the top of the Terminal Block with the 

bottom of the cover, making sure that the 

notches in the Terminal Block match up with 

the grooves in the cover. 

2. Slide the Terminal Block upward until it clicks 

into place. 

 

. 
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Installing a High-density 
Terminal Block Assembly 

1. Press the terminal block assembly 

straight toward the module until it 

is partially seated.  

2. Open the door on the front of the 

terminal block and push the latch 

(see below) up very firmly until it 

reaches the top of the slot and 

clicks into place.  

3. Check to be sure the terminal 

block is fully seated. 

 

 

 

 

Removing a High-density Terminal 
Block from the Module 

1. Open the terminal block door. 

2. Push the latch down as shown at left very 

firmly until the terminal block is released. 

3. Pull the terminal block away from the 

module until the contacts have separated. 

Removing a Terminal Block from its 
Cover 

To remove a Terminal Block from its cover: 

1. Grasp the sides of the Terminal Block cover.  

2. Pull down on the bottom of the Terminal Block. 
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Product Certifications and Installation Guidelines for 

Conformance 

This appendix describes the compliance markings that appear on PACSystems RX3i products 

and the corresponding standards to which the products have been certified. This appendix 

also provides installation requirements for conformance to standards and additional safety 

guidelines for installing in the European Union. 

RX3i Agency Approvals 

Description 

 

Agency 
Standard or 

Marking 

Comments 

N.A. Safety for Industrial Control 
Equipment 

 
 

Certification by Underwriter's Laboratories to 
UL508 standard and equivalent CSA C22.2 
No 142 - M1987standard 

N.A. Safety for Hazardous 
Locations 

Class I, Div. 2, Groups A, B, C, D 
 

 

Certification by Underwriter's Laboratories to 
UL1604 standard and equivalent CSA C22.2 
No 213-M1987 standard 

Low Voltage Directive 

European Safety for Industrial 
Control Equipment 

 

Self-Declaration in accordance with European 
Directives; Refer to Declaration of Conformity 
found at www.gefanuc.com for a complete list 
of approved products 

Electromagnetic Compatibility 
Directive 

European EMC for Industrial 
Control Equipment 

 

Certification by Competent Body in 
accordance with European Directives; Refer 
to Declaration of Conformity found at 
www.gefanuc.com for a complete list of 
approved products 

Explosive Atmospheres Directive 
European Safety for Hazardous 
Locations 
Equipment Group II, Category 3, 
Gas Groups A, B, C 

 

 

Certification in accordance with European 
Directives and Independent 3

rd
 Party 

Assessment Certificate; Refer to Declaration 
of Conformity found at www.gefanuc.com for 
complete list of approved products  

Note:  The agency approvals listed above and on the Declaration of Conformities are believed 

to be accurate, however, a product’s agency approvals should be verified by the marking on 

the unit itself. 

Appendix 

A 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2142 of 3354



 

 

A-2          PACSystems™ RX3i  System Manual  –  October 2005                                                        GFK-2314C 

 

A    

UL Class 1 Division 2 Hazardous Location Requirements 

The following statements are required to appear for Class I Div 2 Hazardous Locations. 

1. EQUIPMENT LABELED WITH REFERENCE TO CLASS I, GROUPS A, B, C, and D, DIV. 

2 HAZARDOUS LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2, 

GROUPS A, B, C, D OR NON–HAZARDOUS LOCATIONS ONLY. 

2. WARNING – EXPLOSION HAZARD – SUBSTITUTION OF COMPONENTS MAY IMPAIR 

SUITABILITY FOR CLASS I, DIVISION 2. 

3. WARNING – EXPLOSION HAZARD – DO NOT DISCONNECT EQUIPMENT UNLESS 

POWER HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE NON–

HAZARDOUS. 

ATEX Class 1 Zone 2 Hazardous Location Requirements 

In order to maintain compliance with the ATEX Directive, a RX3i system located in a Class 1 

Zone 2 area (Category 3) must be installed within a protective enclosure meeting the criteria 

detailed below: 

 IP54 or greater, and 

 Mechanical strength to withstand an impact energy of 3.5 Joules 
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Standards Overview 

PACSystems RX3i Environmental Specifications 

 Vibration IEC60068-2-6, 
JISC0911 

10 - 57 Hz, 0.012" displacement peak-peak 
57 - 500 Hz, 1.0g acceleration  

 Shock IEC60068-2-27, 
JISC0912 

15G, 11ms 

 Operating Temperature  0°C to 60°C: [inlet] (32° to 140°F) 

 Storage Temperature  -40°C to +85°C (-40° to 185°F) 

 Humidity  5% to 95%, non-condensing 

Additional RX3i Specifications  

Standards for EMC Emissions, and Immunity, for RX3i products are given on the following 

pages. Refer to the listing of module catalog numbers below to determine which set of 

standards applies to a specific module: Specifications Group 1 or Group 2. 

Module Group  Module Group  Module Group  

IC694ACC300 1 IC694BEM341  IC694MDL740 1 

IC694ALG220  1 IC694DSM314 1 IC694MDL741 1 

IC694ALG221     1 IC694DSM324 2 IC694MDL742 1 

IC694ALG222     1 IC694MDL230 1 IC694MDL752 1 

IC694ALG223 1 IC694MDL231 1 IC694MDL753 1 

IC694ALG390 1 IC694MDL240 1 IC694MDL754 2 

IC694ALG391 1 IC694MDL241 1 IC694MDL930 1 

IC694ALG392 1 IC694MDL310 1 IC694MDL931 1 

IC694ALG442     1 IC694MDL330 1 IC694MDL940 1 

IC695ALG600 2 IC694MDL340 1 IC695CHS012 2 

IC695ALG608 2 IC694MDL390 1 IC695CHS015 2 

IC695ALG616 2 IC694MDL632 1 IC695CPU310 2 

IC695ALG704 2 IC694MDL634 1 IC695ETM001 2 

IC695ALG708 2 IC694MDL645 1 IC695LRE001 2 

IC694APU300 1 IC694MDL646 1   

IC694APU305 1 IC694MDL654 1   

IC694BEM320 1 IC694MDL655 1 IC695PSA040 2 

IC694BEM321 1 IC694MDL660 2 IC695PSD040 2 

IC694BEM320 1 IC694MDL732 1 IC695PSD140 2 

IC694BEM340 1 IC694MDL734 1   
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Specifications Group  2 

1) EN61000-4-x series of tests are technically equivalent to the IEC61000-4-x series. 
2) Not applicable to ports limited to 10m or less. 
3) Not applicable to RS232 ports and those ports limited to 30m (98ft.) or less  

EMC EMISSIONS  

 Radiated, Conducted  CISPR 11/EN 55011 “Industrial Scientific & Medical Equipment” 
(Group 1, Class A) 

 
CISPR 22/EN 55022 “Information Technology Equipment” (Class A) 

 
47 CFR 15 referred to as FCC part 15, “Radio Devices” (Class A) 

 Harmonic 
EN61000-3-2 Class A 

EMC IMMUNITY   

 Electrostatic Discharge EN 61000-4-2
1
 ±8KV Air, ±4KV Contact 

EN 61000-4-3
1
 10Vrms /m, 80Mhz to 1000Mhz, 80% AM, 1kHz sine wave  RF Susceptibility 

ENV 50140/ 
ENV 50204 

10Vrms /m, 900 ± 5Mhz, 100% PM, 200Hz square wave 

 Fast Transient Burst EN 61000-4-4
1
 AC/DC Input Power: ±2kV direct 

Signal: ±1kV cap coupled 

      Voltage Surge EN 61000-4-5
1
 AC Input Power: ±2KV (12Ω) CM, ±1kV (2Ω) DM 

DC Input Power
2
: ±0.5KV (12Ω) CM, ±0.5kV (2Ω) DM 

Shielded Signal
3
: ±1kV (2Ω) CM 

Unshielded Communication Signal
3
: ±1KV (250Ω max.) CM

 

Unshielded I/O Signal
3
: ±1kV (42Ω) CM, ±0.5KV (42Ω) DM 

     Damped Oscillatory Wave 
ANSI/IEEE C37.90a, 
EN61000-4-12

1
 

1Mhz, 400Hz rep rate  

AC/DC Input Power
2
: ±2.5KV CM & DM (200Ω) 

Signal
3
: ±2.5KV CM (200Ω) 

 Conducted RF  EN 61000-4-6
1
 AC/DC Input Power, Signal: 10Vrms, 0.15 to 80Mhz, 80%AM 

 Voltage Dips & Interrupts EN 61000-4-11
1
 AC Input Power: 30% Nominal (0.5 period); 60% Nominal 

(5,50 periods); >95% Nominal (250 periods) 

 Voltage Variation EN 61000-4-11
1
 AC Input Power: ±10% (50,000 periods) 

 Voltage Flicker EN61000-3-3 AC Input Power: dmax ≤ 4% 
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Specifications Group 2  

*Although a few modules were tested according to the Voltage Surge test, modules were primarily 
tested to the Damped Oscillatory Wave test. 
Note: 

1) EN61000-4-x series of tests are technically equivalent to the IEC61000-4-x series. 
2) Not applicable to communication or I/O lines whose maximum installed length is less than 30m. 
3) Not applicable to communication lines whose maximum installed length is less than 30m. 
4) Not applicable to communication or I/O lines whose maximum installed length is less than 3m.  

 

 

 

EMC EMISSIONS  

 Radiated, Conducted  CISPR 11/EN 55011 “Industrial Scientific & Medical Equipment” 
(Group 1, Class A) 

 CISPR 22/EN 55022 “Information Technology Equipment” (Class A) 

 47 CFR 15 referred to as FCC part 15, “Radio Devices” (Class A) 

EMC IMMUNITY   

 Electrostatic Discharge EN 61000-4-2
1
 ±8KV Air, ±4KV Contact 

 RF Susceptibility EN 61000-4-3
1
 10Vrms /m, 80Mhz to 1000Mhz, 80% AM, 1kHz sine wave 

 Fast Transient Burst EN 61000-4-4
1
 AC/DC Input Power: ±2kV direct 

Discrete I/O, Communication: ±1kV (clamp) 
1
 

Analog I/O: ±0.25kV (clamp)
 
 

    Damped Oscillatory Wave ANSI/IEEE C37.90a, 
EN61000-4-12

1
 

AC/DC Input Power: +2.5KV 

I/O, Communication: +2.5KV 
2
 

    Voltage Surge EN61000-4-5
1
 AC/DC Input Power: ±2kV (12Ω) CM 

I/O, Communication: ±1kV (42Ω) CM 
2
 

 Conducted RF  EN 61000-4-6
1
 Communication:  10Vrms, 0.15 to 80Mhz, 80%AM 

3
 

 Voltage Dips & Interrupts EN 61000-4-11
1
 AC/DC Input Power: 30% & 100% Nominal (10ms) 

 Voltage Variation EN 61000-4-11
1
 AC Input Power: ± 10% (10s) 

DC Input Power: ± 20% (10s) 
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Government Regulations 

U.S., Canadian, Australian, and European regulations are intended to prevent equipment from 

interfering with approved transmissions or with the operation of other equipment through the 

AC power source. 

The PACSystems RX3i family of products has been tested and found to meet or exceed the 

requirements of U.S. (47 CFR 15), Canadian (ICES-003), Australian (AS/NZS 3548), and 

European (EN55022) regulations for Class A digital devices when installed in accordance with 

the guidelines noted in this manual. These various regulations share commonality in content 

and test levels with that of CISPR 22 and based on this commonality testing to the each 

individual standard was deemed inappropriate. 

The FCC requires the following note to be published according to FCC guidelines: 

Note: This equipment has been tested and found to comply with the limits for a Class A 
digital device, pursuant to Part 15 of the FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference when the equipment is 
operated in a commercial environment. This equipment generates, uses, and can 
radiate radio frequency energy and, if not installed and used in accordance with the 
instruction manual, may cause harmful interference to radio communications. 
Operation of this equipment in a residential area is likely to cause harmful interference 
in which case the user will be required to correct the interference at his own expense. 

Industry Canada requires the following note to be published: 

Note: This Class A digital apparatus complies with Canadian ICES-003. 
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Installation Guidelines for Conformance to Standards 

To meet U.S., Canadian, Australian, and European regulations for Class A digital devices and 

maintain CE Mark compliance, RX3i installations that include the products listed below must 

be installed in a metal enclosure with external wiring routed in metal conduit as described in 

this appendix. Modules not listed below must still be installed in a protective enclosure as 

described in chapter 2, Installation.  

Description Catalog Number 

RX3i 10-Slot Serial Expansion Backplane IC694CHS392 

RX3i Input 120VAC 8Pt Isolated IC694MDL230 

RX3i Input 240VAC 8Pt Isolated IC694MDL231 

RX3i Input 120VAC 16Pt IC694MDL240 

RX3i Input 24VAC 16Pt IC694MDL241 

RX3i Output 120 VAC 0.5 A 12 Point IC694MDL310 

RX3i Output 120/240 VAC 2 A 8 Point IC694MDL330 

RX3i Output 120 VAC 0.5 A 16 Point IC694MDL340 

RX3i Output 120/240 VAC 2 A 5 Point Isolated IC694MDL390 

RX3i Input 125VDC 8Pt Pos/Neg Logic IC694MDL632 

RX3i Input 5/12VDC (TTL) 32Pt Pos/Neg IC694MDL654 

RX3i Output 12/24 VDC 0.5 A 8 Point Positive Logic IC694MDL732 

RX3i Output 125 VDC 1 A 6 Point Isolated Pos/Neg IC694MDL734 

RX3i Output 5/24 VDC (TTL) 0.5 A 32 Point Negative Logic IC694MDL752 

RX3i Output Relay N.O. 4 A 8 Point Isolated IC694MDL930 

RX3i Input Analog 16sgl Current IC694ALG223 

RX3i Output Analog 2pt Voltage IC694ALG390 

RX3i Output Analog 2pt Current IC694ALG391 

RX3i Analog Combination Current/Voltage 4in/2out  IC694ALG442           

RX3i I/O Link Interface Module IC694BEM320 

RX3i I/O Link Master Module IC694BEM321 

RX3i DSM314 Motion Controller  IC694DSM314          

RX3i DSM324 Motion Controller  IC694DSM324          

Series 90-30 10-Slot Expansion Backplane IC693CHS392 

Series 90-30 Remote Baseplate, 10 Slots IC693CHS393 

Series 90-30 Remote Baseplate, 5 Slots IC693CHS399 

Series 90-30 Input 120VAC 8Pt Isolated IC693MDL230 

Series 90-30 Input 240VAC 8Pt Isolated IC693MDL231 

Series 90-30 Input 120VAC 16Pt IC693MDL240 

Series 90-30 Input 24VAC 16Pt IC693MDL241 

Series 90-30 Input 125VDC 8Pt Pos/Neg Logic IC693MDL632 

Series 90-30 Input 5/12VDC (TTL) 32Pt Pos/Neg IC693MDL654 

Series 90-30 Output 120VAC 0.5 12Pt IC693MDL310 

Series 90-30 Output 120/240VAC 2A 8Pt IC693MDL330 

Series 90-30 Output 120VAC 0.5A 16Pt IC693MDL340 

Series 90-30 Output 120/240VAC 2A 5Pt Isolated IC693MDL390 

Series 90-30 Output 12/24VDC 0.5A 8Pt Positive Logic IC693MDL732 

Series 90-30 Output 12/24VDC 0.5A 8Pt Negative Logic IC693MDL733 

Series 90-30 Output 125vdc 1A 6Pt Isolated Pos/Neg IC693MDL734 

Series 90-30 Output 5/24VDC (TTL) 0.5A 32Pt Negative Logic IC693MDL752 

Series 90-30 Solenoid Out 11Pt/24VDC Out 5Pt Positive Logic IC693MDL760 

Series 90-30 Output Relay 4A 8Pt Isolated IC693MDL930 
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Description Catalog Number 

Series 90-30 Mixed I/O 8Pt 120VAC In / 8Pt Relay Out IC693MAR590 

Series 90-30 Mixed I/O 8Pt 24VDC In / 8Pt Relay Out IC693MDR390 

Series 90-30 Input Analog 4pt Voltage IC693ALG220 

Series 90-30 Input Analog 16sgl/8diff Current IC693ALG223 

Series 90-30 Output Analog 2pt Voltage IC693ALG390 

Series 90-30 Output Analog 2pt Current IC693ALG391 

Series 90-30 Analog Combination Current/Voltage 4in/2out  IC693ALG442 

Series 90-30 Fanuc I/O Link Module (Slave) IC693BEM320 

Series 90-30 Fanuc I/O Link Module (Master) IC693BEM321 

Series 90-30 DSM314 Motion Controller  IC693DSM314 

 

Requirements for Installation in a Metal Enclosure 

 Backplanes must be mounted in a metal enclosure with a metal-on-metal connection 

around the door or the equivalent. All surfaces of the enclosure must be adequately 

grounded to adjacent surfaces to provide electrical conductivity. 

 Wiring external to the enclosure must be routed in metal conduit or the equivalent. 

Using shielded cables and power line filtering, as detailed in “Shielded Cable 

Alternative to Conduit,” is equivalent to using metal conduit. 

 The conduit must be mounted to the enclosure using standard procedures and 

hardware to ensure electrical conductivity between the enclosure and conduit. The 

termination for the shielded cable alternative to conduit is detailed in “Shielded Cable 

Alternative to Conduit.” 
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Shielded Cable Alternative to Conduit 

This section describes the installation requirements for using shielded cable as an alternative 

to metal conduit for meeting radiated emissions requirements (EN 55022, 47CFR15, etc.). 

The following practices could be used in place of conduit for systems or cables that require 

conduit or the equivalent. 

Communication Cables 

All communication lines should be double-shielded. The outside braided shield (85% 

coverage) must be terminated at the entrance to the enclosure and not continue within the 

enclosure. The inside shield should be left intact since it shields the communication line from 

noise within the enclosure and is terminated to the connector shell. The RX3i communication 

port connector shells are directly tied to frame ground.  To prevent ground loop currents, one 

cable end of the inside shield should be capacitively coupled to its shell.  The outside shield is 

classified as an RF shield and should be insulated from the inside shield. 

An alternative to double-shielded cable for Genius bus communications is Eupen* CMS cable, 

equivalent Genius cables with an RF-absorptive material outer coating. The shield should be 

terminated per standard Genius wiring guidelines. 

*Telephone: 32 87 55 47 71 (Europe), 908-919-1100 (U.S.A.) 

I/O Cables 

All I/O lines leaving the enclosure must have at least 85% braided shield coverage terminated 

at the entrance to the enclosure. This 85% RF shield should not continue into the enclosure. 

Eighty-five percent braided shield is a standard cable available with various wire sizes and 

quantities from many cable manufacturers. 

Analog/High Speed Cables 

Analog or high-speed lines, which require shielded cable for immunity, should be double-

shielded. The outside braided shield should be terminated at the entrance to the enclosure 

and not continue within the enclosure. The inside shield should be terminated per standard 

installation instructions. The outside shield is classified as an RF shield and should be 

insulated from the inside shield. 
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Power Input to Enclosure (for IC694 Power Supplies) 

An alternative to shielded input cables is to use RF filters to minimize the noise coupled back 

onto the power supply inputs. If RF filters are used at the point of enclosure entry, unshielded 

wires may be used inside and outside the enclosure. 

AC Power Input RF Filter Requirements 

 Type: Common mode/Differential mode line filter 

 Effective range: between 30–300 megahertz 

 Leakage current: <0.8 milliampere 

 Insertion loss >30 decibels @ 30 megahertz, >20 decibels @ 100 megahertz,  

>15 decibels @ 300 megahertz 

DC Power Input RF Filter Requirements 

 Type: Feed-through,  type EMI ceramic filter 

 Capacitance: 1500 picofarads (minimum) 

 WVDC: 100 volts 

 Current rating: As needed for application 

 Insertion Loss: >50 decibels at 100 megahertz 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2151 of 3354



 

                                                                                  

GFK-2314C       Appendix  A  Product Certifications and Installation Guidelines for Conformance                   A-11 

 

A    

Shield Termination 

Termination of RF shields is extremely important in the reduction of RF emissions. The RF 

shields should be terminated at the entrance to the enclosure with a 360 degree contact 

between the shield and the enclosure wall. 

Compression Connectors 

Compression connectors are standard hardware available for the termination of conduit. The 

diameter of the connectors is not of significant importance other than to make sure the wires 

can actually fit through them. The compression connector provides a metal ring for shield 

termination and compression. 

The following figure shows an unshielded I/O cable with a single shield (side view): 

PVC Jacket

Nut Unshielded I/O

Metal

Ring
Shield

Enclosure

Connector

 

The next figure shows multiple communication/high speed cables that share a single RF 

shield (side view): 

RF Shield

Nut
Enclosure

Connector

Shielded

Cables

Metal Ring

 

Specialty Shielded Cable Vendors 

Eupen specializes in RF-absorptive material outer coating cables (CMS cables). Ask for 

equivalent Genius cables. 

Glenair, Inc. specializes in convoluted tubing (Series 72 & 74) and in flexible metal-core 

conduit (Series 75). They also carry various kinds of shield termination connectors. 

Zippertubing Co. specializes in after installation zip-on shielding where different types of 

shielding can be selected. Recommended types of shielding are SHN-3, SH1, and SH3 to 

provide 85% coverage. 
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Safety-Related Guidelines for Installation in the European Union 

This section provides safety-related guidelines specifically for control system products to be 

installed in the European Union. It is assumed that personnel who install, operate, and 

maintain automation systems that include GE Fanuc products are trained and qualified to 

perform those functions 

1. General: 

GE Fanuc product manuals provide information required for the intended use of GE Fanuc 

products. The product manuals are written for technically qualified personnel such as 

engineers, programmers, or maintenance specialists who have been specifically trained 

and are experienced in the field of automation control. Such personnel must possess the 

knowledge to correctly interpret and apply the safety guidelines provided in GE Fanuc 

product manuals. Should you require further information or face special problems that are 

not covered in sufficient detail in the product manuals, please contact your local GE Fanuc 

sales or service office or GE Fanuc authorized distributor. 

2. Qualified Personnel: 

Only qualified personnel should be allowed to specify, apply, install, operate, maintain, or 

perform any other function related to the products described in the product manuals. 

Examples of such qualified persons are defined as follows: 

 System application and design engineers who are familiar with the safety concepts of 

automation equipment. 

 Installation, startup, and service personnel who are trained to install and maintain such 

automation equipment. 

 Operating personnel trained to operate automation equipment and trained on the 

specific safety issues and requirements of the particular equipment. 

3. Proper Usage: 

The equipment/system or the system components may be used only as described in the 

product manuals. GE Fanuc control system products have been developed, 

manufactured, tested, and the documentation compiled in keeping with the relevant safety 

standards. Handling instructions and safety guidelines described for planning, installation, 

proper operation and maintenance must be followed to ensure safe application and use of 

the products. 

4. Guidelines for the Application Planning and Installation of the Product: 

RX3i control system products generally form part of larger systems or installations. These 

guidelines are intended to help integrate GE Fanuc RX3i control system products into 

systems and installations without constituting a source of danger. The following 

precautions must be followed: 
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 Compliance with EN292-1 and EN292-2 (Safety of Machinery) as well as 

EN60204/IEC204 (Electrical Equipment of Industrial Machines) must be observed 

during the design phase. 

 Opening the housing or the protective cover exposes certain parts of this 

equipment/system which could have a dangerously high voltage level. 

 Only qualified personnel should be allowed access to this equipment/system. These 

persons must be knowledgeable of potential sources of danger and maintenance 

measures as described in the product manuals. 

 Personnel must strictly adhere to applicable safety and accident prevention rules and 

regulations. 

 A suitable isolating switch or fuses must be provided in the building wiring system. The 

equipment must be connected to a protective ground (PE) conductor. 

 For equipment or systems with a fixed connecting cable but no isolating switch that 

disconnects all poles, a power socket with the grounding pin must be installed. 

 Before switching on the equipment, make sure that the voltage range setting on the 

equipment corresponds to the local power system voltage. 

 In the case of equipment operating on 24 VDC, make sure that proper electrical 

isolation is provided between the main supply and the 24 VDC supply. Use only power 

supplies that meet EN60204 (IEC204) requirements. 

 The RX3i control system AC power supply must be supplied through an IEC-rated 

isolation transformer. 

 Power supply to the RX3i control system must be controlled not to exceed overvoltage 

category II per EN60204-1 (IEC204). 

 Do not exceed the input specifications of the power supply. Otherwise, functional 

failures or dangerous conditions can occur in the electronic modules/equipment. 

 Emergency shutoff devices in accordance with EN60204/IEC204 must be effective in 

all operating modes of the automation equipment. Resetting the emergency off device 

must not result in any uncontrolled or undefined restart of the equipment. 

 Automation equipment and its operating elements must be installed in such a manner 

as to prevent unintentional operation. 

 Suitable measurements must be taken to ensure that operating sequences interrupted 

by a voltage dip or power supply failure resume proper operation when the power 

supply is restored. Care must be taken to ensure that dangerous operating conditions 

do not occur even momentarily. If necessary, the equipment must be forced into the 

“emergency off” state. 
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 Negative Logic Input and Output Modules cannot be used. 

 Cable shielding and grounding are the responsibility of the machine builder. GE 

Fanuc’s installation instructions and guidelines must be followed. 

 Install the power supply and signal cables in such a manner as to prevent inductive 

and capacitive interference voltages from affecting automation functions. 

 When interfacing the inputs and outputs of the automation equipment, measures must 

be taken to prevent an undefined state from being assumed in the case of a wire 

break in the signal lines. 
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I/O Cables for 32-Point Modules 

 

IC694MDL654 

INPUT 

5/12 VDC 

POS/NEG LOGIC 

17 18 19 20 21 22 23 24  

        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  

        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

This section describes the I/O Cables required for 32-point 

modules: IC694MDL654, MDL655, MDL752, and MDL753: 

 Prefabricated I/O Cables: IC693CBL327/328 and 

IC693CBL329/330/33 /332/333/334 

 Terminal Block for 32-Point Modules: IC693ACC337 

 Making Custom Cables 

After installation, cables can be secured to the two tie-downs on 

the bottom of the module. 

 

 

Appendix 

B 
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Prefabricated I/O Cables: IC693CBL327/328 and 

IC693CBL329/330/331/332/333/334 

Prefabricated I/O Cables for 32-Point modules are available in several styles: 

Catalog 
Number 

Description Length 

IC693CBL327 Cable with one 24–pin, 90 deg. connector, Left Side  

IC693CBL338 Cable with one24–pin, 90 deg. connector, Right Side  
3.0 Meters ( 0 feet) 

IC693CBL329 Cable with two 24–pin, 90 deg. connectors, Left Side  

IC693CBL330 Cable with two 24–pin, 90 deg. connectors, Right Side  

IC693CBK002 One each: IC693CBL329 and -CBL330   

.0 Meter (39.37inches) 

IC693CBL33  Cable with two 24–pin, 90 deg. connectors, Left Side  

IC693CBL332 Cable with two 24–pin, 90 deg. connectors, Right Side  

IC693CBK003 One each: IC693CBL33  and -CBL332  

2.0 Meters (78.74 inches)

IC693CBL333 Cable with two 24–pin, 90 deg. connectors, Left Side  

IC693CBL334 Cable with two 24–pin, 90 deg. connectors, Right Side  

IC693CBK004 One each: IC693CBL333 and -CBL334  

0.5 Meter ( 9.69 inches) 

Cables –CBL327 and –CBL328 each have a right–angle 24–pin connector (Fujitsu FCN–

365S024–AU) on one end and a set of stripped wire ends on the other.    

 0 Feet (3 Meters)

  

All of the other cables types have connectors (Fujitsu FCN–365S024–AU) on both ends. 

These cables are wired pin–to–pin (pin A  to pin A , pin A2  to pin A2, etc.).    

 

 

Each pin on these connectors has a current rating of .2 Amp.
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Connector Depth 

The prefabricated I/O cables extend 2” out from the face of the modules to which they are 

connected.  The depth of the cabinet that the PLC is mounted in should allow for the 2” depth 

added by the connector. 

 

I/O Module

5 mm 
(2 inches)
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Terminal Block for 32-Point Modules: IC693ACC337 

Terminal Block IC693ACC337 can be used to wire field devices for 32-point discrete modules.  

Two Terminal Blocks are needed for each module (one per cable). They mount on a standard, 

user–supplied 35 mm DIN–rail.  

The depth of the Terminal Block, not counting the cable connector and DIN rail, is 57mm 

(2. 2 inches). 

 

 

 

2 

2mm (4.45 inches)

24

23

45mm 

( .77 inches) 

 

The cable from the I/O module attaches to the connector on the Terminal Block.  

Individual wires from input or output devices attach to the screw terminals. The diagram below 

shows how the screw terminals correspond to the connector pins. 

The common row terminals (labeled with the letter C below) are provided for wiring 

convenience, as appropriate.  They are electrically isolated from the numbered terminals.   

 

C

2 4 6 8 0 2 4 6 8 20 

 3 5 7 9 3 5 7 9 

CC C CCCCCCCC C C C C C 

22 

2  23 

24

24–Pin      
Connector

B  B2 B3 B4 B5 B6 B7 B8 B9 B 0 B  B 2 

A  A2 A3 A4 A5 A6 A7 A8 A9 A 0 A  A 2 
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Building Custom Length 24–pin Connector Cables  

Cables connecting the 32-point module to field devices can be built to length as described 

below.   

You must purchase the mating female (socket type) 24–pin connectors.  The 24–pin 

connector kit can be ordered as an accessory kit from GE Fanuc.  Catalog numbers for these 

connectors and their associated parts are listed in the following table.  The list includes 

catalog numbers for three types of connectors: solder pin, crimp pin, and ribbon cable.   Each 

accessory kit contains enough components (D–connectors, backshells, contact pins, etc.) to 

assemble ten single–ended cables of the type specified for each kit.  
 

GE Fanuc 
 Catalog Number 

Vendor 
 Catalog Number 

 
Description 

IC693ACC3 6 FCN–36 J024–AU Solder eyelet receptacle 

(Solder Eyelet Type) FCN–360C024–B Backshell (for above) 

IC693ACC3 7 FCN–363J024 Crimp wire receptacle 

(Crimp Type) FCN–363J–AU Crimp pin (for above, 24 needed) 

 FCN–360C024–B Backshell (for above) 

IC693ACC3 8 FCN–367J024–AUF IDC (ribbon) receptacle, closed cover 

(Ribbon or IDC Type) FCN–367J024–AUH IDC (ribbon) receptacle, open cover 

 

Additional tools from Fujitsu are required to properly assemble the crimped contact and ribbon 

cable type connectors.  The solder eyelet connectors (as provided in IC693ACC316) do not 

require any special tooling. 

Crimped Contact Connectors (as provided in IC693ACC317) require: 

 Hand Crimping Tool FCN–363T–T005/H 

 Contact Extraction Tool FCN–360T–T00 /H 

Ribbon Cable Connectors (as provided in IC693ACC318) require: 

 Cable Cutter FCN–707T–T00 /H 

 Hand Press FCN–707T–T 0 /H 

 Locator Plate FCN–367T–T0 2/H 

These tools must be ordered from an authorized Fujitsu distributor.   
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Pin connections with color codes are shown below.  Cables are made of 2 twisted pairs; wire 

size is #24 AWG (0.22mm2). Each pair has a solid color wire and the same color wire with a 

black tracer.  

 

Pin Number Pair # Wire Color Code  Pin Number Pair # Wire Color Code 

A   BROWN  B  7 VIOLET 

A2  BROWN/BLACK  B2 7 VIOLET/BLACK 

A3 2 RED  B3 8 WHITE 

A4 2 RED/BLACK  B4 8 WHITE/BLACK 

A5 3 ORANGE  B5 9 GRAY 

A6 3 ORANGE/BLACK  B6 9 GRAY/BLACK 

A7 4 YELLOW  B7 0 PINK 

A8 4 YELLOW/BLACK  B8 0 PINK/BLACK 

A9 5 DARK GREEN  B9  LIGHT BLUE 

A 0 5 DARK GREEN/BLACK  B 0  LIGHT BLUE/BLACK 

A  6 DARK BLUE  B  2 LIGHT GREEN 

A 2 6 DARK BLUE/BLACK  B 2 2 LIGHT GREEN/BLACK 
 

 

3 2 

2

2

3 2 B Row 

A Row 
 

Connector Depth for Custom Built Cables 

Because custom built cables use a straight connector, they require more space in front of the 

PLC than a prefabricated cable, which has a right–angle connector.  The depth of the cabinet 

that the PLC is mounted in should allow for the depth added by this connector. 

 

2. 87”
.5-2.5” 

Typical 

PLC (Side View)
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Calculating Heat Dissipation 

This section explains how to find the total heat dissipation of PACSystems RX3i equipment. 

PACSystems RX3i equipment  must be mounted in a protective enclosure.  The enclosure 

must be able to properly dissipate the heat produced by all the devices mounted inside.  This 

includes the modules, discrete output devices, and discrete input devices.  Each device 

manufacturer publishes these values.  If an exact value is not available for a device, you can 

make a close estimate by obtaining the value for a similar device.   

 Module Heat Dissipation 

For each backplane and module except power supplies (discussed separately), look up the 

power in Watts from the table of Module Load Requirements in the Power Supplies chapter. If 

the module uses more than one voltage type (for example, 3.3V and 24V relay), find its total 

power requirement.  Then, add together the heat dissipation values for all the modules in the 

enclosure. 

Example: 

The Load Requirements table shows that the 12-Slot Universal Backplane IC695CHS012  

draws: 

  1.98 Watts from the 3.3 VDC supply 

+1.20 Watts from the 5 VDC supply 

 =3.18 Watts total heat dissipation of backplane IC695CHS012 

Power Supply Heat Dissipation 

In general, power supplies are 66% efficient.  The power supply dissipates approximately 1 

Watt of power in the form of heat for every 2 Watts of power it delivers to the PLC.   

After finding the total power requirement for all of the modules in the backplane served by a 

power supply above, divide the total by 2 to find the power supply dissipation value.  Do not 

use the rating of the power supply (such as 30 Watts) for this calculation because the 

application may not use the full capacity of the power supply.   

C 
Appendix 
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If the +24 VDC output on an Expansion Power Supply is being used, calculate the power 

drawn, divide the value by 2, and add it to the total for the power supply.   

Heat Dissipation for Discrete Output Modules 

In addition to the module power calculations done above, discrete solid-state output modules 

require a calculation for their output circuits, which are powered from another supply.  (This 

calculation is not required for Relay Output modules.)  To calculate output circuit power 

dissipation: 

 In the module’s specifications table, find the value for Output Voltage Drop.  

 Using the manufacturer’s documentation or other reference information, find the required 

current value for each device (such as a relay, pilot light, solenoid, etc.) connected to an 

output point on the module. Estimate the device’s percent of “on-time” based on its 

intended use in the application.  

 Multiply the Output Voltage Drop times the current value times the estimated percent of 

on-time to arrive at average power dissipation for that output. 

Repeat these steps for all outputs on the module, and then for all discrete output modules in 

the backplane.  

Example: 

The specifications table for the IC694MDL340 16-Point Discrete 120 VAC Output Module lists 

its Output Voltage Drop as: 1.5 Volts maximum. 

Use that value for all of the calculations for the module. 

In this example, two output points drive solenoids that control the advance and retract travel 

of a hydraulic cylinder.  The solenoid manufacturer’s datasheet shows that each solenoid 

draws 1.0 Amp.  The cylinder advances and retracts once every 60 seconds that the machine 

is cycling.  It takes 6 seconds to advance and 6 seconds to retract.   

Because the cylinder takes equal time to advance and retract, both solenoids are on for equal 

lengths of time: 6 seconds out of every 60 seconds, which is 10% of the time.  Therefore, 

since both solenoids have equal current draws and on-times, one calculation can be applied 

to both outputs. 

Use the formula Average Power Dissipation = Voltage Drop x Current Draw (in Amps) x 

Percent (expressed as a decimal) of on-time: 

1.5   x  1.0  x  0.10  =  0.15 Watts per solenoid 

Then multiply this result by 2 for two identical solenoids: 

0.15 Watts  x  2 Solenoids  =  0.30 Watts total for the two solenoids 
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Also in this example, the other 14 output points on the 16-point module operate pilot lights on 

an operator’s panel.  Each pilot light requires .05 Amps of current.  Seven of the pilot lights 

are on 100% of the time and seven are on an estimated 40%. 

For the 7 lights that are on 100% of the time: 

1.5   x  .05  x  1.00  =  0.075 Watts per light 

Then multiply this value by 7: 

0.075 Watts x  7 lights =  0.525Watts total dissipation for the first 7 lights 

For the 7 lights that are on 40% of the time: 

1.5   x  .05  x  0.40  =  .03 Watts per light 

Then multiply this value by 7: 

0.03 Watts  x  7 lights  =  0.21 Watts total dissipation for the other 7 lights 

Adding up the individual calculations, we get: 

0.30  +  0.525  +  0.21  =  1.035  Watts for the module’s total output calculation 

Heat Dissipation for Discrete Input Modules 

In addition to the module power calculations described above, a discrete input module 

requires another calculation for its input circuits, because the power dissipated by the input 

circuits comes from a separate power source.  This calculation assumes that all input circuit 

power delivered to these modules is eventually dissipated as heat.  The procedure is: 

 In the module’s specifications table find the value for Input Current. 

 For DC input modules, multiply the input voltage times the current value times the 

estimated percent of on-time to arrive at average power dissipation for that DC input. 

 For AC input modules only, multiply the input voltage times the current value times the 

estimated percent of on-time times 0.10 to arrive at average power dissipation for that AC 

input. 

Repeat these steps for all inputs on the module, and then for all discrete input modules in the 

backplane.  

Example: 

The Specifications table for the IC693MDL240 16-Point Discrete 120 VAC Input Module gives 

the following information: 

 Input Current:  12 mA (typical) at rated voltage  

Use this value for all of the input calculations for this module. 
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C    

In this example, eight of the input module’s points are used for switches that, for normal 

operation, stay on (closed) 100% of the time.  These include the Emergency Stop, Over 

Temperature, Lube Pressure OK, and similar switches. 

Use the formula Average Power Dissipation = Input Voltage x Input Current (in Amps)  x 

Percent (expressed as a decimal) of on-time: 

120   x  .012  x  1.0  =  1.44 Watts per input 

Then multiply this result by 8: 

1.44 Watts  x  8 inputs  =  11.52 Watts total for the 8 inputs 

Also in this example, two input points on this 16-point module are for the Control On and 

Pump Start pushbuttons.  Under normal conditions, these pushbuttons are only pressed once 

per day for about one second – just long enough to start up the control and pump.  Therefore, 

their effect on our power calculation is negligible: 

0.0 Watts total for 2 inputs 

For the remaining 6 inputs of the 16 point module, it is estimated that they will be on for an 

average of 20% of the time.  So the following calculation is made for these 6 inputs: 

Using the formula of Average Power Dissipation = Input Voltage x Input Current (in Amps)  x 

Percent (expressed as a decimal) of on-time: 

120  x  .012  x  0.20  =  0.288 Watts per input 

Then multiply this result by 6: 

0.288 Watts  x  6 inputs  =  1.728 Watts total for the 6 inputs 

Finally, addi up the individual calculations: 

11.52  +  0.0  +  1.728  =  13.248  Watts for the module’s total input calculation 

Total Heat Dissipation 

After the individual power dissipations have been calculated, add them together to obtain total 

PLC heat dissipation.  It is usually not necessary to include analog modules because their 

power dissipation values are negligible when compared with the total.   
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Cable Shield Clamping Assembly 

Cable Shield Clamping Assembly, IC697ACC736, contains the parts necessary for providing 

higher EMC immunity for shielded cables in severe industrial environments. Shield grounding 

is provided by the ground plate and cable clamps in the kit. 

The Cable Shield Clamping Assembly package includes: 

  One ground plate 

  Six cable clamps 

  Four #6 self-tapping screws 

 

(Six cable clamps included with assembly.)

Cable 

Clamp

* Additional cable clamps available (12 per 

package), catalog number IC697ACC737. 

6.35 mm (0.25 inch)  dia. (Qty.2)

Front View with Mounting Dimensions

483 mm 
(19.00 inches)

465 mm 
(18.31 inches)

Mounting 

Surface

Side View with  

Spacing Requirements

75 mm 

(2.95 inches) 

108mm 

(4.25 inches) 

 

Appendix 

D 
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Installing the Cable Clamp Assembly 

The ground plate should be mounted near the baseplate.  The cable clamp provides 

mechanical relief as well as electrical grounding.  The cable clamp attaches to the ground 

plate by sliding it into two adjacent slots at the selected cable location.  The cable is inserted 

between the ground plate and the cable clamp after removing the required section of the 

cable’s outer cover.  Tighten the cable clamp by turning the thumbscrew clockwise.  Do not 

over-tighten the thumbscrew; hand-tighten or tighten lightly with a tool. 

If you are installing the ground plate on a painted surface, the paint must be removed where 

the ground plate is to be mounted to ensure a good ground connection between the plate and 

mounting surface. 

Cable Diameter 

The largest diameter cable that can be used with the cable clamp is 0.51 inches (13mm).  The 

smallest cable diameter that can be used with the clamp is 0.24 inches (6mm).  Multiple 

cables can be placed in the clamp if the cable diameter is smaller than the minimum. 

 

.67"
17mm

.51"
13mm

Cable 

Maximum 

Diameter 

.51" (13mm)

Cable 
Clamp 

Ground

Plate

Minimum 

Diameter 

.24" (6mm)  
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Removing the Insulating Cover 

The insulating cover on the shielded cable must be removed to allow maximum contact 

between the cable shield and the cable clamp as shown below.  

 

Cable 

Clamp 

Foot 

1.58" 

40mm 

Shield 

 

 

Typical Installation 

A typical Cable Clamp Assembly installation with an Expansion Backplane is shown below. 

 
+
24VDC

OUTPUT
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A 

AC power source connections, 2-37 
Adapter Bracket, front, 2-16 
Adapter Bracket, recessed, 2-17 
Agency approvals, A-1 
Analog Input Module, 16 / 8 Channel 

Voltage, 9-10, 9-22, 11-1, 11-4 
Analog Input Module, 16 Channel, Current, 

9-16 
Analog Input Module, 4 / 8 Channel 

Voltage, 10-18 
Analog Input Module, 4 Channel 

Differential Current, 9-6 
Analog Input Module, 4 Channel 

Differential Voltage, 9-2 
Analog Mixed Module 

COMMREQ, 12-13 
ramp mode, 12-11 

Analog module wiring, 2-25 
Analog Module, 4 Inputs/2 Outputs, 

Current/Voltage, 12-2 
Analog Module, Universal, 13-2 
Analog Output Module, 2 Channel Voltage: 

IC694ALG390, 10-2 
Analog Output Module, 8 

ChannelVoltage/Current with HART, 
11-23 

Analog Output Module, Current, 2 
Channel: IC694ALG391, 10-6 

Analog Output Module, Current/Voltage, 8 
Channel: IC694ALG392, 10-11 

ATEX Directive, 2-4, A-2 

B 

Backplane 
Dimensions and Spacing, 2-5 
TB1 Terminal, 2-13 
TB1 terminals, 3-4 

Backplanes, 3-1 
Expansion, 3-8 
installation, 2-12 
Universal, 3-2 

Backplanes for the RX3i System, 1-13 
Box-style Terminal Block, 36 Pins: 

IC694TBB032, 15-2 
Bus 

cable specifications, 14-26 
connectors, 14-26 
length, 14-25 
termination, 14-26 

Bus Expansion connector, 3-8 

C 

Cable Shield Clamping Assembly, D-1 
Cable shielding, 5-8 
Cable specifications, 14-26 
Cable Vendors, A-11 
Cables, 5-8 
CE Mark  Approved, 1-8, 1-9 
Class I Div 2 hazardous locations, A-2 
COMMREQ for Analog  Mixed Module 

ALG442, 12-13 
COMMREQs, general information 

memory type codes, 11-51 
status word, 11-46, 11-51 

Conduit, A-9 
Configuration: ALG392, 10-17 
Connector Depth, B-3 
Connectors, 14-26 

backplane, 3-5 

CPU installation, 2-34 
Current limits for cable, 14-27 
Current Transducers, 2-29 

D 

DC power source connections, 2-37 
Declaration of Conformities, A-1 
DeviceNet network power, 14-27 
Documentation, 1-1 

E 

Enclosure 
calculating heat dissipation, C-1 
equipment that must be installed in metal 
enclosure, A-7 
requirements, 2-4 

Environmental Specifications, A-3 
Ethernet Interface Module, 14-34 
European Union, A-12 
Expansion 

port pin assignments, 5-7 

Expansion Backplane, D-3 
installation, 2-14 

Expansion Backplanes, 3-8 
powering down, 5-4 

Expansion bus length, 1-16 
Expansion bus termination, 5-10 
Expansion cables, 5-5 
Expansion Slot, 3-5 
Expansion Systems, 1-15 

F 

FCC notice, A-6 
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Field Wiring 
ALG220, 9-5 
ALG221, 9-9 
ALG222, 9-15 
ALG223, 9-21 
ALG442, 12-5 
ALG600, 13-6 
ALG608/616, 9-35 
ALG616, 9-36 
ALG626/628, 11-20, 11-21 
ALG728, 11-40 
APU300, 8-4 
APU305, 14-4 
BEM331, 14-21 
MDL230, 6-3 
MDL231, 6-5 
MDL240, 6-8 
MDL241, 6-10 
MDL250, 6-13 
MDL260, 6-17 
MDL310, 7-4 
MDL330, 7-7 
MDL340, 7-9 
MDL350, 7-12 
MDL390, 7-15 
MDL632, 6-20 
MDL634, 6-22 
MDL645, 6-24 
MDL646, 6-26 
MDL654, 6-29 
MDL655, 6-32 
MDL660, 6-35 
MDL732, 7-17 
MDL734, 7-19 
MDL740, 7-21 
MDL741, 7-23 
MDL742, 7-26 
MDL752, 7-29 
MDL753, 7-33, 7-38 
MDL930, 7-43 
MDL931, 7-46 
MDL940, 7-50 
PSA040, 4-9, 4-15 
PSD040, 4-26, 4-32 
PWR321, 4-35 
PWR330, 4-38 
PWR331, 4-42 

Field Wiring: ALG390, 10-5 
Field Wiring: ALG391, 10-9 
Field Wiring: ALG392, 10-16 
Floating neutral (IT) systems, 2-37, 4-10 
Fuse List, 2-33 

G 

Genius Bus Controller, 14-18 
Ground conductor installation, 2-10 
Grounding, 2-9 

backplane, 2-10 
module shield, 2-11 
programmer, 2-11 
Safety and EMC, 2-10 

Grounding, 14-26 
Grounding bar on Universal Backplane, 2-

11 

H 

HART Device Connections, 11-22 
Heat Dissipation, C-1 
High-speed Counter module, 8-2 
Hot Insertion and Removal, 2-18 
Humidity, A-3 

I 

I/O Bus Expansion Cables, 5-5 
I/O Cables, B-1 
I/O Link Interface Module, 14-14 
I/O Link Master Module, 14-16 
I/O Processor module, 14-2 
IC693ACC313, 2-17 
IC693ACC316, B-5 
IC693ACC317, B-5 
IC693ACC318, B-5 
IC693ACC337, B-1 
IC693CBK004, B-2 
IC693CBL300/301/302/312/313/314, 5-5 
IC693CBL329/330/331/332/333/334, B-1 
IC693CHS308, 2-16 
IC694 PWR331, 4-39 
IC694ACC300, 6-37 
IC694ALG220,, 9-2 
IC694ALG221, 9-6 
IC694ALG222, 9-10 
IC694ALG223,, 9-16 
IC694ALG390, 10-2 
IC694ALG391, 10-6 
IC694ALG392, 10-11 
IC694ALG422, 12-2 
IC694APU300, 8-2 
IC694APU305, 14-2 
IC694BEM320, 14-14 
IC694BEM321, 14-16 
IC694BEM331, 14-18 
IC694DSM314, 14-28 
IC694DSM324, 14-31 
IC694MDL230, 6-2 
IC694MDL231, 6-4 
IC694MDL240, 6-6, 6-14, 6-33 
IC694MDL241, 6-9 
IC694MDL250, 6-11 
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IC694MDL310, 7-2 
IC694MDL330, 7-5 
IC694MDL340, 7-8 
IC694MDL390, 7-13 
IC694MDL632,, 6-18 
IC694MDL634, 6-21 
IC694MDL645, 6-23 
IC694MDL646, 6-25 
IC694MDL654, 6-27 
IC694MDL655,, 6-30 
IC694MDL732, 7-16 
IC694MDL734, 7-18 
IC694MDL740, 7-20 
IC694MDL741, 7-22 
IC694MDL742, 7-24 
IC694MDL752, 7-27 
IC694MDL753,, 7-31, 7-34 
IC694MDL930,, 7-40 
IC694MDL931,, 7-44 
IC694MDL940, 7-48 
IC694PWR321, 4-33 
IC694PWR330, 4-36 
IC694TBB032, 15-2 
IC694TBS032, 15-3 
IC695ALG600, 13-2 
IC695ALG608, 9-22 
IC695ALG616, 9-22, 11-4 
IC695ALG628, 11-4 
IC695ALG704, 10-18 
IC695ALG708, 10-18 
IC695ALG728, 11-23 
IC695CHS012, 3-2 
IC695CHS016, 3-2 
IC695CPU310, 1-3, 2-18 
IC695ETM001, 14-34 
IC695LRE001, 5-2 
IC695PBM300, 14-38 
IC695PBS301, 14-40 
IC695PSA040, 4-11, 4-16 
IC695PSD040, 4-22 
IC695PSD140, 4-27 
IC697ACC736, D-1 
Input data amounts, 14-23 
Input Module, 120 Volt AC, 16 Point, 6-6 
Input Module, 120 Volt AC, 32 Point, 6-14 
Input Module, 120 Volt AC, 8 Point 

Isolated, 6-2 
Input Module, 120VAC 16-Point Isolated, 

6-11 
Input Module, 125 Volt DC Pos/Neg, 8 

Point, 6-18 
Input Module, 24 VAC/ VDC 16 Point 

Pos/NegLogic, 6-9 

Input Module, 24 VDC 32 Point Grouped: 
IC694MDL660, 6-33 

Input Module, 24 VDC Pos/Neg Logic, 32 
Point, 6-30 

Input Module, 24 Volt DC Pos/Neg, 16 
Point, 6-23 

Input Module, 24 Volt DC Pos/Neg, 8 
Point, 6-21 

Input Module, 240 Volt AC, 8 Point 
Isolated, 6-4 

Input Module, 5/12 VDC (TTL) 32 Point 
Pos/Neg Logic, 6-27 

Input Module: 24 Volt DC 16 Point 
Pos/Neg Logic, 6-25 

Input Simulator, 8/16 Point, 6-37 
Isolated +24 VDC, 3-4, 4-3 

L 

Labels, 2-20 
Load Sharing, 4-8 
Load Sharing / Redundancy, 4-8 

M 

Machine Edition software, 1-2 
Manuals, 1-1 
Migration from Series 90-30 to 

PACSystems RX3i, 1-2 
Module installation and removal, 2-19 
Module loads, 4-5 
Module Locations in a Universal 

Backplane, 3-6 
Module Revisions Supported, 1-8, 1-9 
Modules for RX3i Systems, 1-3 
Modules that Cannot Be Used in an RX3i 

System, 1-10 
Motion Controller Module, 14-31 
Motion Mate Module, 14-28 

N 

Negative logic, 2-24 

O 

Output data amounts, 14-23 
Output Module 125VDC Pos/Neg, 1 Amp, 

Isolated 6 Pt, 7-18 
Output Module, 12/24 Volt DC Positive 

Logic 0.5A 8 Pt, 7-16 
Output Module, 12/24VDC Neg. Logic 0.5 

Amp, 16 Pt, 7-22 
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Output Module, 12/24VDC Pos. Logic, 0.5 
Amp, 16 Pt, 7-20 

Output Module, 12/24VDC Positive Logic 
ESCP, 1A, 16 Pt, 7-24 

Output Module, 12/24VDC, 0.5A Positive 
Logic, 32 Pt, 7-31, 7-34 

Output Module, 120 Volt AC, 0.5 Amp, 12 
Point, 7-2 

Output Module, 120 Volt AC, 0.5 Amp, 16 
Point, 7-8 

Output Module, 120/240 Volt AC Isolated, 
2 Amp, 5 Pt, 7-13 

Output Module, 120/240 Volt AC, 2 Amp, 8 
Point, 7-5 

Output Module, 120VAC 16 Point Isolated, 
7-10 

Output Module, 5/24 VDC (TTL) Negative 
Logic, 32 Pt, 7-27 

Output Module, Isolated Relay, N.C. and 
Form C, 8A , 8 Pt, 7-44 

Output Module, Isolated Relay, N.O., 4 
Amp, 8 Point, 7-40 

Output Module, Relay Output, N.O., 2 
Amp, 16 Point, 7-48 

P 

PACSystems RX3i Features, 1-2 
PCI bus, 3-2 
Positive logic, 2-24 
Power consumption, 14-38, 14-41 
Power Consumption, 14-24 
Power Source Redundancy, 4-9 
Power Supplies for RX3i Systems, 1-14 
Power Supply Field Wiring, 2-36 
Power Supply installation, 2-35 
Power Supply Outputs, 4-3, 4-4 
Power Supply slot in Universal Backplane, 

3-4 
Power Supply, 120/240 VAC or 125 VDC, 

4-33 
Power Supply, 120/240 VAC or 125 VDC 

High Capacity, 4-36 
Power Supply, 120/240 VAC or 125 VDC, 

40 Watt, 4-11, 4-16 
Power Supply, 24 VDC High-Capacity, 4-

39 
Power Supply, 24 VDC, 40 Watt, 4-22 
Power Supply,Multipurpose, 24 VDC, 40 

Watt, 4-27 
Pre-installation check, 2-2 
Profibus Master Module, 14-38 
Profibus Slave Module, 14-40 

Programming and Configuration, 1-2 

R 

Rack number selection switch, 2-14 
Ramp mode, 12-11 
Regulations 

Australian, A-6 
Canadian, A-6 
European, A-6 
US, A-6 

Remote Backplane, 1-15 
Remote Backplanes 

powering down, 5-4 

Removing Modules, 2-19 
RFI standards, A-6 
RX3i Modules (IC694), 1-4 
RX3i Modules (IC695), 1-3 

S 

Safety and EMC Reference Grounding, 2-
10 

Serial Bus Transmitter Module, 2-39, 5-2 
Series 90-30 (IC693) Modules for RX3i 

Systems, 1-7 
Series 90-30 Modules that Cannot Be 

Used in an RX3i System, 1-10 
Series 90-30 PLC, 1-2 
Shielded Cable, A-9 
Shock, A-3 
Slot 0, 3-4 
Specifications 

ALG220, 9-3 
ALG221, 9-7 
ALG222, 9-11 
ALG223, 9-17 
ALG442, 12-3 
ALG600, 13-3 
ALG608/616, 9-23 
ALG626/628, 11-5 
ALG704 and 708, 10-19 
ALG728, 11-24 
APU300, 8-3 
APU305, 14-3 
BEM320, 14-14 
BEM321, 14-16 
BEM331, 14-19 
CBL300, 301, 302, 312, 313, 314, 5-7 
DSM314, 14-29 
ETM001, 14-35 
IC694MDL350, 7-11 
LRE001, 5-3 
MDL230, 6-2 
MDL231, 6-4 
MDL240, 6-7 
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MDL241, 6-9 
MDL250, 6-11, 6-12 
MDL260, 6-15 
MDL310, 7-3 
MDL330, 7-6 
MDL340, 7-8 
MDL390, 7-14 
MDL632, 6-19 
MDL634, 6-21 
MDL645, 6-23 
MDL646, 6-25 
MDL654, 6-28 
MDL655, 6-31 
MDL660, 6-34 
MDL732, 7-16 
MDL734, 7-18 
MDL740, 7-20 
MDL741, 7-22 
MDL742, 7-25 
MDL752, 7-28 
MDL753, 7-32, 7-35, 14-41 
MDL930, 7-41 
MDL931, 7-45 
MDL940, 7-48 
PBM300, 14-38 

power consumption, 14-24 

PSA040, 4-13, 4-18 
PSD040, 4-24, 4-29 
PWR321, 4-34 
PWR330, 4-37 
PWR331, 4-40 
slave module, 14-24 
TBB032, 15-2 
TBS032, 15-3 

Specifications: ALG390, 10-3 
Specifications: ALG391, 10-7 
Specifications: ALG392, 10-12 
Specifications: DSM324, 14-32 
Spring-style Terminal Block, 36 Pins: 

IC694TBS032, 15-3 
Station Manager, 14-36 
Status Data: ALG292, 10-15 
Status Word codes, COMMREQ, 11-46, 

11-51 

T 

TB1 Input Terminals, 3-4 
Technical support, 2-2 
Temperature, A-3 
Terminal Block 

Assembly, 2-20, 2-22, 15-4, 15-5 
external, for 32-Point Module, B-1 
installation, 2-23 

Terminating the bus, 14-26 
Termination Requirement, 5-10 

U 

UCMM, 14-23 
Universal Backplanes, 3-2 

V 

Vibration, A-3 

W 

Wiring 
Color coding, 2-7 
Routing wires, 2-8 

Wiring Information, 2-7 
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Rx3i PacSystem

919-535-3180
sales@pdfsupply.com

GE Fanuc IC695ALG112

http://www.pdfsupply.com/automation/ge-fanuc/rx3i-pacsystem/IC695ALG112

Isolated Analog module, 12 individual isolated channels IC695A 
IC695AL IC695ALG
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 PACSystems* RX3i 
GFK-2482E Isolated Analog Input Modules, 
June 2012 IC695ALG106, IC695ALG112  
 

* indicates a trademark of GE Intelligent Platforms, Inc. and/or its affiliates.  All other trademarks are the property of 
their respective owners. 

 

Isolated Analog Voltage/Current Input module IC695ALG106 provides 6 isolated input 
channels. Isolated Analog Voltage/Current Input module IC695ALG112, shown at left, 
provides 12 input channels.   

Analog input channels can be configured for these ranges: 

▪ Current: 0 to 20mA, 4 to 20mA, +/- 20mA 

▪ Voltage: +/- 10V, 0 to 10V, +/- 5V, 0 to 5V, 1 to 5V 

These modules must be located in an RX3i Universal Backplane. Modules IC695ALG106 
and IC695ALG112 require an RX3i CPU with firmware version 5.0 or later. Machine Edition 
Logic Developer-PLC Version 5.6 Service Pack 11 or later must be used for configuration. 

These modules can be used with a Box-style (IC694TBB032), Extended Box-style 
(IC694TBB132),  Spring-style (IC694TBS032), or Extended Spring-style (IC694TBS132)  
Terminal Block. Extended terminal blocks provide the extra shroud depth needed for 
shielded wiring. See the PACSystems RX3i System Manual, GFK-2314 for more 
information about Terminal Blocks. Terminal Blocks are ordered separately.  

Module Features  

▪ Completely software-configurable, no module jumpers to set 

▪ On-board error-checking 

▪ Open-circuit detection for all voltage and 4-20mA inputs 

▪ Configurable scaling and offsets per channel 

▪ 
 

▪ Module fault reporting 

▪ Supports diagnostic point fault contacts in the logic program 

▪ Flash memory for future upgrades 

▪ Positive and negative Rate of Change Alarms  

▪ Configurable interrupts for channel alarms and faults 

▪ Terminal Block insertion or removal detection 

Isolated +24 VDC Power 

If the module is located in an RX3i Universal Backplane, an external source of isolated +24 VDC is required to provide power 
for the module.  The external source must be connected via the TB1 connector on the left side of the RX3i Universal 
Backplane (IC695CHSxxx). For details on TB1, refer to “Universal Backplane Terminals (TB1)” in the PACSystems RX3i 

System Manual, GFK-2314.  
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2  RX3i Isolated Analog Input Modules 

GFK-2482E 

 

Specifications 

Input Ranges Current: 0 to 20mA, 4 to 20mA, +/- 20mA 
Voltage: +/- 10V, 0 to 10V, +/- 5V, 0 to 5V, 1 to 5V 

Power Requirements  

 from the backplane 
ALG106:  230 mA maximum @ 5.0V +5% / -2.5%,  
  320 mA maximum @ 3.3V +5% / -3% 
ALG112:         490 mA maximum @ 5.0V +5% / - 2.5%,  
  310 mA maximum @ 3.3V +5% / - 3% 

 from the 24VDC isolated supply 500 mA @ 19.2 V to 30 VDC 
CPU Version PACSystems RX3i CPU required. 

ALG106 and ALG112: CPU firmware version 5.0 and later 
Programmer Version ALG106 and ALG112: Machine Edition version 5.6 SP11 and later 
Power Dissipation within Module IC695ALG106: 2.97 watts maximum; with 20mA inputs on all 6 channels 

IC695ALG112: 4.89 watts maximum with 20mA inputs on all 12 channels 
Thermal Derating No derating 
Resolution 16 bit ADC converted to Floating Point or Integer 
Input Data Format Configurable as floating point IEEE 32 bit or 16-bit integer in a 32-bit field  
Filter Options 8Hz, 12Hz, 16Hz, 40Hz, 250Hz, 1000Hz 
Input Impedance >500 Kohm voltage inputs 

Current Input Resistance 250 ohms +/- 1% 

Open Circuit Detection time 1 second maximum  
Overvoltage +/-35 VDC continuous, maximum 

Overcurrent +/-35mA continuous, maximum 

Normal Mode Noise Rejection  
in dB 

 At 50Hz At 60Hz 

8 Hz filter   
12 Hz filter   
16 Hz filter   

Common Mode Noise Rejection  100dB minimum @ 50/60 Hz with 8 Hz filter 
100dB minimum @ 50/60 Hz with 12 Hz filter 

Channel-Channel DC Crosstalk -70 dB minimum 
Isolation Voltage 

terminal block to backplane/chassis 
and channel to channel 

I-coupler, transformer isolated 
250 VAC continuous/1500 VAC for 1 minute 

Analog Step Change Response The analog input will settle to 0.1% of its final value within 1.7mS for a step 
change on the input pins of the module. (Any digital filtering is in addition to 
this time.) 

Digital Filtering Settling Time 

 

The settling time depends on the configured filter time. 
8 Hz Filter:  127 mS 
12 Hz Filter:  67 mS 
16 Hz Filter:  56 mS 
40 Hz Filter:  21 mS 
250 Hz Filter:  3.1 mS 
1000 Hz Filter:  0 mS (No digital filtering, only the analog  
  front-end filter)  

Analog Module Scan Time (in 
milliseconds) 

The module provides a new sample every 1mS, regardless of the digital 
filtering selected.  See the Digital Filtering Settling Time for the amount of 
time required to have settled data. 

Calibrated Accuracy

 

0.1% of range at 25°C 
0.2% of range over entire temperature span  
In the presence of severe RF interference (IC 801-3, 10V/M), accuracy may 
be degraded by 2.0% of range. 

Calibration Interval 12 months typical to meet accuracy specifications over time.  Offset can be 
applied as a periodic calibration adjustment. 
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Installation in Hazardous Areas 

▪ WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY IMPAIR SUITABILITY FOR 
CLASS I, DIVISION 2; 

▪ WARNING - EXPLOSION HAZARD - DO NOT REPLACE MODULES UNLESS POWER HAS BEEN 
SWITCHED OFF OR THE AREA IS KNOWN TO BE NONHAZARDOUS. 

▪ WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS POWER HAS BEEN 
SWITCHED OFF OR THE AREA IS KNOWN TO BE NONHAZARDOUS. 

LEDs 

LED  Indicates 

Module OK  ON Green:  Module OK and configured. 
Slow Flashing Green or Amber: Module OK but not configured. 
Quick Flashing Green: Error. 
OFF: Module is defective or no backplane power present 

Field Status  ON Green: No faults on any enabled channel, and Terminal Block is present. 
ON Yellow: Fault on at least one channel. 
OFF: Terminal block not present or not fully seated. 

TB ON Red: Terminal block not present or not fully seated. 
ON Green: Terminal block is present. 
OFF: No backplane power to module. 
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Channel Diagnostic Data 

The module can be configured to report channel diagnostics status data to the CPU. The CPU stores this data at the module’s 

configured Diagnostic Reference Address. Use of this feature is optional. For details on module configuration, refer to the 
PACSystems RX3i System Manual, GFK-2314. 

The diagnostics data for each channel occupies 2 words whether the channel is used or not: 

Bit Value Function 

D0 0 Low alarm not Exceeded 

 1 Low alarm Fault 
D1 0 High Alarm not Exceeded 

 1 High Alarm Exceeded 

D2 0 Not Under Range 

 1 Under Range 

D3 0 Not Over Range 

 1 Over Range 

D4 0 No Open Wire  
 1 Open Wire 

D5 0 No Short Circuit 
 1 Short Circuit 

D6 0 Spare. Always set to zero 

 1 Invalid value. 
D7 0 No extended diagnostic Information 

 1 Extended Diagnostic Information in bits D8-D15. 

Operating Note 

These modules have separate enable/disable options for Diagnostic Reporting and Interrupts.  Normally, disabling a 
diagnostic (such as Low/High Alarm or Over/Under range) in the configuration means that its diagnostic bit is never set.  
However, if interrupts are enabled for a condition and that interrupt occurs, the diagnostic bit for that condition is also set 
during the same PLC scan.  The next PLC input scan always clears this interrupt status bit back to 0, because Diagnostic 
Reporting has it disabled. 
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Field Wiring  

The following tables list wiring connections for the IC695ALG106 and ALG112 modules. 

Note: There are no shield terminals on these modules. For shielding, tie cable shields to the ground bar along the bottom of 
the backplane. M3 tapped holes are provided in the ground bar for this purpose. 

IC695ALG106 

 

Terminal Connection Connection Terminal 

1 CH 1 Current In No Connection 19 
2 CH 1 Voltage In No Connection 20 
3 CH 1 RTN No Connection 21 
4 CH 2 Current In No Connection 22 
5 CH 2 Voltage In No Connection 23 
6 CH 2 RTN No Connection 24 
7 CH 3 Current In No Connection 25 
8 CH 3 Voltage In No Connection 26 
9 CH 3 RTN No Connection 27 

10 CH 4 Current In No Connection 28 
11 CH 4 Voltage In No Connection 29 
12 CH 4 RTN No Connection 30 
13 CH 5 Current In No Connection 31 
14 CH 5 Voltage In No Connection 32 
15 CH 5 RTN No Connection 33 
16 CH 6 Current In No Connection 34 
17 CH 6 Voltage In No Connection 35 
18 CH 6 RTN No Connection 36 

    

Field Wiring

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

RTN1

RTN2

RTN3

RTN4

RTN5

RTN6

V1

I1

V2

I2

V3

I3

V4

I4

V5

I5

V6

I6

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

Terminals
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IC695ALG112 

 

Terminal Connection Connection Terminal 

1 CH 1 Current In CH 7 Current In 19 
2 CH 1 Voltage In CH 7 Voltage In 20 
3 CH 1 RTN CH 7 RTN 21 
4 CH 2 Current In CH 8 Current In 22 
5 CH 2 Voltage In CH 8 Voltage In 23 
6 CH 2 RTN CH 8 RTN 24 
7 CH 3 Current In CH 9 Current In 25 
8 CH 3 Voltage In CH 9 Voltage In 26 
9 CH 3 RTN CH 9 RTN 27 

10 CH 4 Current In CH 10 Current In 28 
11 CH 4 Voltage In CH 10 Voltage In 29 
12 CH 4 RTN CH 10 RTN 30 
13 CH 5 Current In CH 11 Current In 31 
14 CH 5 Voltage In CH 11 Voltage In 32 
15 CH 5 RTN CH 11 RTN 33 
16 CH 6 Current In CH 12 Current In 34 
17 CH 6 Voltage In CH 12 Voltage In 35 
18 CH 6 RTN CH 12 RTN 36 

    

Field Wiring

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Terminals Field Wiring

RTN1

RTN2

RTN3

RTN4

RTN5

RTN6

V1

I1

V2

I2

V3

I3

V4

I4

V5

I5

V6

I6

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

(-) (+)

RTN7

V17

I17
(-) (+)

(-) (+)

RTN8

V8

I8
(-) (+)

(-) (+)

(-) (+)

(-) (+)

RTN9

V9

I9

RTN10

V10

I10
(-) (+)

(-) (+)

RTN11

V11

I11
(-) (+)

(-) (+)

RTN12

V12

I12

(-) (+)
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Release Information 

 

Version 
Firmware 

Revision 
Description 

IC695ALG106-EA 
IC695ALG112-EA 

1.00 Hardware design updated to address component 
obsolescence.  No change in functionality, performance, or 
compatibility. 

IC695ALG106-DA 
IC695ALG112-DA 

1.00 Label change only. No change in functionality, performance or 
compatibility. 

IC695ALG106-CA 
IC695ALG112-CA 

1.00 Modified the terminal block detector switch to increase the 
size of the switch lever. The increased size of the switch lever 
allows additional tolerance to assure contact with the terminal 
block actuator. 

IC695ALG106-AA 
IC695ALG112-AA 

1.00 Initial Release 

IC695ALG106-BA 
IC695ALG112-BA 

1.00 UL approval 

 

For technical assistance, please go to http://www.ge-ip.com/support. 
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 PACSystems* RX3i 
 IC695ETM001-ES 
GFK-2332Q  Ethernet Interface Module 
February 2014 

 

 
The Ethernet Interface Module, IC695ETM001, connects a PACSystems* RX3i 
controller to an Ethernet network. It enables the RX3i controller to communicate 
with other PACSystems equipment and with Series 90 and VersaMax controllers. 
The Ethernet Interface provides Transmission Control Protocol and Internet 
Protocol (TCP/IP) communications with other control systems, host computers 
running the Host Communications Toolkit or programmer software, and computers 
running the TCP/IP version of the programming software. These communications 
use the Service Request Transport Protocol (SRTP), Modbus TCP, and Ethernet 
Global Data (EGD) protocols over a four-layer TCP/IP (Internet) stack.  

Features of the RX3i Ethernet Interface include: 

▪ Full programming and configuration services. Firmware upgrades from the 
RX3i CPU using the WinLoader software utility, which is supplied with updates 
to the Ethernet Interface software. 

▪ Periodic data exchange using Ethernet Global Data (EGD). 

▪ EGD Commands to read and write controller and EGD exchange memory over 
the network. 

▪ TCP/IP communication services using SRTP. 

▪ Support for SRTP Channels, Modbus/TCP Server, and Modbus/TCP Client  

▪ Built-in Station Manager for on-line supervisory access to the Ethernet 
Interface. Dedicated Station Manager port. 

▪ Two auto-sensing 10Base T / 100Base TX RJ-45 shielded twisted-pair 
Ethernet ports for direct connection to either a 10BaseT or 100BaseTX IEEE 
802.3 network without an external transceiver. There is only one interface to 
the network (only one Ethernet MAC address and only one IP address). 

▪ Internal network switch with Auto negotiate, Sense, Speed, and crossover 
detection. 

▪ Recessed Ethernet Restart pushbutton to manually restart the Ethernet 
firmware without power cycling the system. 

▪ LEDs: Ethernet OK, LAN OK, Log Empty, individual port activity and speed 
LEDs. 

 

▪ Configurable stand-alone Redundant IP addressing, which allows a single IP address to be assigned to 
corresponding Ethernet modules in two different controllers. The Redundant IP address is configured in addition to 
the normal unique IP address of each Ethernet module. Under application logic control, only the Ethernet module in 
the active unit can use the Redundant IP address. 

▪ Time synchronization to SNTP Time Server on Ethernet network (when used with Release 5.00 or later CPU 
module). 

                                                           
* indicates a trademark of GE Intelligent Platforms, Inc. and/or its affiliates. All other trademarks are the property of their respective 

owners. All rights reserved. 
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IC695ETM001 Specifications 
Ethernet processor speed 200 MHz 
Connectors - Station Manager (RS-232) Port: 9-pin female D-connector 

- Two 10BaseT / 100BaseTX Ports: 8-pin female shielded RJ-45 
LAN IEEE 802.2 Logical Link Control Class I 

IEEE 802.3 CSMA/CD Medium Access Control 10/100 Mbps 

Number of IP addresses One 
Number of Ethernet Port 
Connectors  

Two, both are 10BaseT / 100BaseTX with auto-sensing RJ-45 connection. 

Embedded Ethernet Switch Yes – Allows daisy chaining of Ethernet nodes. 
Serial Port Station Manager Port: RS-232 DCE, 1200 - 115200 bps. 

Refer to the PACSystems RX3i System Manual, GFK-2314, for product standards and general specifications. 

For additional information about the Ethernet Interface Module, refer to the following publications: 

▪ TCP/IP Ethernet Communications for PACSystems, GFK-2224 
▪ PACSystems TCP/IP Communications, Station Manager Manual, GFK-2225 

Installation in Hazardous Areas 
The following information is for products bearing the UL marking for Hazardous Areas: 

 WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY IMPAIR SUITABILITY FOR 
CLASS I, DIVISION 2; 

 WARNING - EXPLOSION HAZARD - WHEN IN HAZARDOUS LOCATIONS, TURN OFF POWER BEFORE 
REPLACING OR WIRING MODULES; AND 

 WARNING - EXPLOSION HAZARD - DO NOT CONNECT OR DISCONNECT EQUIPMENT UNLESS POWER 
HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE NONHAZARDOUS. 

 EQUIPMENT LABELED WITH REFERENCE TO CLASS I, GROUPS A, B, C & D, DIV. 2 HAZARDOUS 
LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2, GROUPS A, B, C, D OR NON-HAZARDOUS 
LOCATIONS ONLY. 
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Ethernet Interface Status Bits 
Note: Unless LAN Interface OK (Status Bit 16) is set, the other status bits are invalid. 

LAN Interface Status Bits 
1 Port 1A full duplex 
2 Port 1A 100Mbps 
3 Port 1B full duplex 
4 Port 1B 100 Mbps 
5 Network Time Locked 
6 Redundant IP address is active 

7-8 Reserved 
9 Any Channel Error (error on any channel) 

10–12 Reserved 
13 LAN OK 
14 Resource problem 
15 Module Overtemperature 
16 LAN Interface OK 

Channel Status Bits (Two for each channel) 
17 Channel 1 Status (SRTP: Data Transfer) 
18 Channel 1 Status (SRTP: Channel Error) 
... ... 
79 Channel 32 Status (SRTP: Data Transfer) 
80 Channel 32 Status (SRTP: Channel Error) 

Indicators 
LED State Indicates 

ETHERNET OK 
LAN OK 
LOG EMPTY  

Fast Blink 
Off 
Off 

Performing Diagnostics 

ETHERNET OK 
LAN OK 
LOG EMPTY  

Slow Blink 
Off 
Off 

Waiting for Ethernet configuration 
from CPU 

ETHERNET OK 
LAN OK 
LOG EMPTY  

Slow Blink* 
On/Traffic/Off 
Slow Blink* 

(* EOK and STAT 
blink in unison) Waiting for IP Address 

ETHERNET OK 
LAN OK 
LOG EMPTY  

On 
On/Traffic/Off 
On/Off 

Operational 

ETHERNET OK 
LAN OK 
LOG EMPTY  

Blink error code 
Off 
Off 

Hardware failure. See chapter 11 for 
blink code definitions. 

ETHERNET OK 
LAN OK 
LOG EMPTY  

Slow Blink* 
Slow Blink* 
Slow Blink* 

(* All LEDs blink in 
unison; pattern same 
for awaiting or 
performing load) 

Firmware Update 
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Field Wiring Station Manager (RS-232) Port Pin Assignment 
Pin No Signal Direction Description 

1* DCD IN Data Carrier Detect 
2 TX OUT Transmit Data 
3 RX IN Receive Data 
4 DSR IN Data Set Ready 
5 GND  Signal Ground 
6 DTR OUT Data Terminal Ready 

7 CTS IN Clear to Send 

8 RTS OUT Ready to Send 

9 RI IN Ring Indicator 

* Pin 1 is at the bottom right of the Station Manager port connector as viewed from 
the front of the module. 
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Release History 

Catalog Number 
Firmware 
Version Date Comments 

IC695ETM001-ES** 6.21 Jan. 2014 Ethernet Firmware version fixes an issue with calculating 
DST correction in the European Union when SNTP is 
enabled. 

IC695ETM001-ER 6.20 Jul. 2013 Adds support in SNTP for local time zones and daylight 
savings time and resolves the field issues described on 
page 7. 

IC695ETM001-EP** 6.14 Jul. 2012 Resolves an issue with a spurious blink code being 
displayed during SRTP communications with 
CIMPLICITY Plant Edition software. 

IC695ETM001-EN 6.13 Apr. 2012 Addresses a field issue and a product security issue. For 
details, refer to GFK-2332M. 

IC695ETM001-EM 6.12 Dec. 2011 Disables several unnecessary services in the firmware 
that otherwise could result in disruption of system 
operation and/or data corruption. For details, refer to 
GFK-2332L. 

IC695ETM001-EL** 6.11 Nov. 2011 Resolves an issue with missed EGD samples. For 
details, refer to GFK-2332K. 

IC695ETM001-EK 6.10 Sep. 2011 For problems resolved, refer to GFK-2332J. 
IC695ETM001-EJ 6.00 Sep. 2009 Adds an SRTP inactivity timeout for better recovery from 

lost communication with the programmer. For details and 
problems resolved, refer to GFK-2332H. 

IC695ETM001-EH 5.51 Jan. 2009 Adds new diagnostics capabilities. For details and 
problems resolved, refer to GFK-2332G. 
Hardware version Ex updates the IC695ETM001 for 
RoHS compliance. 

IC695ETM001-DG 5.50 May 2008 Adds ability to modify produced and consumed EGD 
exchanges during run mode store. For problems 
resolved, refer to GFK-2332F. 

IC695ETM001-DF 5.01 Dec. 2007 For problems resolved, see GFK-2332E. 
IC695ETM001-DE 5.00 Aug. 2007 Hardware changes to improve performance during hot 

swaps. For additional new features and problems 
resolved, refer to GFK-2332D. 

IC695ETM001-CD 3.81 May 2006 Added support for eight Ethernet interfaces in the RX3i 
main backplane. For details and problems resolved, refer 
to GFK-2332C. 

IC695ETM001-CC 3.60 Nov. 2005 Added support for Modbus/TCP client and Ethernet plug-
in applications. For details and problems resolved, refer 
to GFK-2332B. 

IC695ETM001-AB 3.00 Apr. 2005 For new features and problems resolved, refer to GFK-
2332A. 

IC695ETM001-AA 2.51 Aug 2004 Initial release 
** Available as only as an upgrade kit.  
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Important Product Information for this Release 
Ethernet Firmware version 6.21 fixes an issue with calculating the Daylight Saving Time (DST) correction in the European 
Union (EU) when Simple Network Time Protocol (SNTP) is enabled. For details, see “Problems Resolved in Firmware 
Version 6.21” on page 7. 

Important Note: It is recommended that the user change the station manager password to a password other than the 
default password. Access to Remote Station Manager will be disabled when the station manager 
password is set to the default password. 

Updates 
The IC695ETM001 is field upgradeable using the firmware upgrade utility. To upgrade an existing ETM001 to firmware 
version 6.21, you will need the upgrade kit 44A753032-G15, which can be downloaded from 
http://www.ge-ip.com/support. 

The hardware cannot be upgraded in the field. 

Functional Compatibility 
Subject Description 

Hot Swap requires CPU 
firmware 2.51 

Do not remove or insert the IC695ETM001 while powered unless the CPU is running 
firmware release 2.51 or higher.  This firmware is available in upgrade kit 44A7522290-
G01. 

SRTP and EGD 
performance differs 
from Series 90*-30 

SRTP and EGD performance in the RX3i differs slightly from the Series 90-30. Each 
RX3i Ethernet Interface supports a greater number of SRTP connections and EGD 
exchanges. 
The RX3i currently has several SRTP and EGD operational restrictions compared to 
the Series 90-30. When migrating Series 90-30 Ethernet applications to the RX3i, 
please carefully read the Ethernet Operational Notes. 

Series 90-30 LAN 
Interface module 
(IC693CMM321) not 
supported by RX3i 

The Series 90-30 LAN Interface Module (IC693CMM321) is not supported by the RX3i 
and should not be placed in an RX3i rack.  (Series 90-30 CPUs with embedded LAN 
Interface, IC693CPU364 and IC693CPU374, like any Series 90-30 CPU, should not be 
placed in an RX3i rack.)  

Modbus/TCP support Release 3.60 of the PACSystems Ethernet Interface adds Modbus/TCP Client 
Channels capability.  It supports Modbus Conformance Class 0 function codes 3 and 
16, Conformance Class 1 function codes 1, 2, 4, 5, 6, and 7, and Conformance Class 2 
function codes 15, 22, 23, and 24.  PACSystems Ethernet supports 32 client 
connections shared between all client protocols.  For example, if 16 client connections 
are used for SRTP channels, there are 16 client connections available for Modbus/TCP 
channels.  Any given channel can be assigned to only one protocol at a time. 

Programmer version 
requirements 

Proficy* Machine Edition Logic Developer 5.8 or later must be used to perform Run-
mode Store of EGD exchanges. 
Proficy Machine Edition Logic Developer 5.7 or later must be used for Release 5.00 
new features. 
Proficy Machine Edition Logic Developer 5.5 Service Pack 2 or later must be used for 
Release 4.00 new features. 
Proficy Machine Edition Logic Developer 5.0 Service Pack 3 or later must be used to 
program the RX3i CPU for Modbus/TCP Server operation. 

CIMPLICITY* Plant 
Edition version 
requirements 

CIMPLICITY* Plant Edition 6.1 Service Pack 1a with Update 040204_s90tcp_6101or 
Service Pack 2 or later must be used for Ethernet communications with PACSystems. 
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New Ethernet Features and Enhancements in Release 6.21 
[None] 

Problems Resolved by Firmware Release 6.21 
Subject Description 

Unable to configure the start 
and end dates for Daylight 
Saving Time in the European 
Union. 

In the EU, DST starts on the last Sunday of March and ends on the last 
Sunday of October.  The ETM did not provide any way to specify the last 
Sunday when it was the 5th Sunday.  Beginning in version 6.21, the 
ndst_start_week and ndst_end_week AUP parameters allow the use of the 
value 5, which means the last week of the month.  This value works whether 
there are 4 or 5 weeks in March or October.  Users in the EU should always 
set ndst_start_week and ndst_end_week to 5. 

 

Restrictions and Open Issues 
Restrictions and Open Issues 

Subject Description 
Number of SRTP requests 
tallied may vary 

When running multiple SRTP client channels, the number of requests, as 
reported by the client and the server, may differ between the connections. 

SRTP connections remain open 
after IP address changed 

The Ethernet Interface does not terminate all open SRTP connections before 
changing its IP address. If the local IP address has changed, any existing 
open TCP connections are unable to normally terminate. This can leave SRTP 
connections open until their underlying TCP connections time out.  If quicker 
recovery of the SRTP connection is needed, modify the “wkal_idle” Advanced 
User Parameter to reduce the TCP keep-alive timer to the desired maximum 
time for holding open the broken connection. Refer to TCP/IP Ethernet 
Communications for PACSystems, GFK-2224, for details. 

REPP does not save results of 
aborted PING 

The Station Manager REPP command does not retain the results of a PING 
that is aborted due to error.  Results are reported when the PING is aborted, 
but subsequent REPP commands give the results of the last successfully 
terminated PING. 

Multiple log events The Ethernet Interface sometimes generates multiple exception log events 
and Controller Fault Table entries when a single error condition occurs. Under 
repetitive error conditions, the exception log and/or Controller Fault Table can 
be completely filled with repetitive error messages. 

Intermittent SNTP loss of 
synchronization 

Under moderately heavy EGD traffic load, the Ethernet Interface may 
occasionally lose synchronization with its SNTP time server and generate 
exception log event 29, entry 2=bH. 

SRTP communication delays  Average latency of communications on SRTP channels may vary considerably 
due to TCP retransmissions. SRTP client applications should be designed to 
take this variance into account. In particular, SRTP client applications 
migrating from Series 90 SRTP servers to PACSystems may need to lengthen 
SRTP timeout parameters. 

Spurious ‘Ethernet Failure’ 
error 

On rare occasions, the error “Module hardware fault” may be reported on the 
Ethernet daughterboard. The corresponding fault in the exception log is Event 
= 1, followed by text "Ethernet failure". This fault is a nuisance fault and may 
be ignored. 

Spurious Ethernet fault In rare instances, after power cycle, the Ethernet Interface may log the 
following fault, Event = 28H, Entry 2 = 000eH. This fault can be safely ignored. 

Unexpected EGD COMMREQ 
status  

EGD Commands may return COMMREQ Status 9590H (= internal error) 
instead of the expected B190H (= Can’t locate remote node) when unable to 
locate a remote device on the network.  
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Restrictions and Open Issues 
Subject Description 

Very heavy EGD production/ 
consumption at server may 
cause EGD command timeouts 

Very heavy EGD production and/or consumption at a server device may cause 
EGD command timeout errors when another device attempts to send EGD 
commands to that server. If EGD commands must preempt normal production, 
you may set the “gcmd_pri” Advanced User Parameter to 2 (see GFK-2224, 
Appendix A). Note that by doing so, EGD exchange production may be 
delayed. 

SRTP server errors can cause 
timeouts at channel client 

The SRTP Server in the PACSystems Ethernet Interface can encounter 
various errors if a remote Series 90 client takes down an SRTP connection 
and then establishes a new connection. This can cause unexpected channel 
timeout errors 0190H or 0290H at the client. The SRTP server errors in the 
Ethernet exception log are identified as Event = 2; Entry 2 may be 001cH, or 
0021H.  

EGD command range failure 
can write partial data to 
controller bit memory  

When an EGD Command attempts a write operation to a bit-mode reference 
memory range (%I, %Q; %T, %M, %SA, %SB, %SC) where the amount of 
data to be written exceeds the configured size of that reference memory, the 
command will return failure status but partial data may be written into the 
reference memory. The amount of partial data written depends upon the 
starting bit memory location and the data length as follows: 
▪ If data starts on a byte boundary (location = (8*n) + 1), no partial data is 

written. 
▪ If data does not start on a byte boundary (location = (8*n)+1) and data 

exceeds the configured reference memory by 8 or more bits, partial data 
is written from the starting location to the next byte boundary after the 
starting location. 

▪ If data does not start on a byte boundary (location = (8*n)+1) and data 
exceeds the configured reference memory by less than 8 bits, partial data 
is written from the stating location to the end of configured reference 
memory. 

For a Write PLC Memory command, this can occur when writing data into the 
target PLC. For Read PLC Memory or Read Exchange commands, this can 
occur when writing data received from the target controller into the local CPU 
memory.  The logic application must not use any data returned to the local 
CPU if the EGD command status indicates failure. 
To avoid writing partial data to the local or remote PLC, be sure bit memory 
data transfers do not exceed the configured reference memory sizes at the 
appropriate PLC.  

Do not operate with CPU in 
incorrect slot 

The operation of the Ethernet interface is disrupted if the RX3i CPU is placed 
in a slot other than the one in which it is configured.  Various Ethernet 
exception log events may occur, such as (Entry = 2, Entry 2 = 30 or 35 or 39 
or 1e or 1f) or (Entry = 8, Entry 2 = b). 

No CPU fault logged when 
Ethernet interface in fatal blink 
code 

The CPU does not log any Controller or I/O Faults when the Ethernet Interface 
has a fatal blink code.  The application should monitor the LAN interface OK 
status bit to detect loss of module. 

EGD I/O has unexpected 
variability under heavy load 

EGD I/O has intermittent unexpected variability under heavy load.  For a 
Produced Exchange, EGD samples may occasionally be delayed by as much 
as a production period or more. 

Clear of large hardware 
configurations may cause log 
event 08/20 

A Log event 08/20 may occur when very large hardware configurations are 
cleared and transfers are active on other Server connections.  This log event 
can be safely ignored. 
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Restrictions and Open Issues 
Subject Description 

Reset pushbutton Reset pushbutton action is different from other PACSystems Ethernet 
products.  On the RX3i Ethernet module, the state of the pushbutton when the 
module powers up can change the behavior of the Restart pushbutton.  Under 
normal operation, a pushbutton press produces a rising-edge signal that 
triggers a module restart.  However, if the pushbutton is pressed when power 
is activated (either by pressing the pushbutton before turning power on or by 
continuing to hold the pushbutton in after a restart), the functionality of the 
pushbutton is inverted.  When the pushbutton is later released, an "incorrect" 
rising-edge is detected, which triggers an inappropriate module restart.  This 
does not occur on other PACSystems Ethernet products. 

COMMREQ Status Word value 
of 0x54A0 occasionally 
returned for EGD commands 

Occasionally a COMMREQ Status Word value of 0x54A0 is returned after 
COMMREQs for Ethernet Global Data commands when the previously-
transferred command has experienced retries in the network.  Executing the 
COMMREQ again results in successful transfer of the command. 

Modbus/TCP channel aborted 
during power-cycle 

After powering up an RX3i running Modbus/TCP client channels, the establish 
connection occasionally fails because the server rejects the "open" request 
from the client.  The connection will then succeed if the application retries the 
open when it sees a 0x9690 or 0xAA90 response to an open request or to the 
first write request. 

Controller response timeout 
errors (8/08) in Ethernet 
exception log under extremely 
heavy SRTP traffic 

Under extremely heavy SRTP traffic conditions, the Ethernet Interface may log 
an event in the Ethernet exception log (Event 8, Entry 2 = 08H) indicating an 
overload condition. This error terminates the SRTP connection.  If this event 
appears, either the traffic load should be reduced, or the application should 
use an alternate communications method to verify that critical data transfers 
were not lost due to the overload. 

SRTP channel transfers may 
take up to 20 seconds after 
power cycle 

When SRTP communications are interrupted by a power cycle, the Ethernet 
interface may require up to 20 seconds to reestablish TCP connection used for 
SRTP communications. 

"rmdir" Station Manager 
command does not work for 
multi-level directory path 

The "rmdir" Station Manager command does not operate properly with a multi-
level directory path. Instead, first change to the parent directory, then delete 
the target directory without specifying a path. For example, the "rmdir dir1/dir2" 
results in "RMDIR Failed, dir1/dir2 does not exist". Instead, first do "cd dir1" 
and then "rmdir dir2". 

Intermittent Ethernet log event 
8H/15H after power cycle 

When starting after a power cycle, the Ethernet Interface may intermittently log 
an exception (entry 8H, Entry 2 = 15H, Entry 3 = 0000H, Entry 4 = 00aaH). 
This exception is benign and may be ignored. 

Intermittent Modbus/TCP 
Server log events when using 
"killms" Station Manager 
command 

When using the "killms" Station Manager command to manually terminate an 
active Modbus/TCP server connection, the following Modbus/TCP errors may 
occur in the Ethernet exception log: Event 2fH, Entry 2 = 209H, 212H, 21bH, 
or 221H.  These errors may be ignored. 

Module intermittently 
unresponsive after reset 

Intermittently, when the module is restarted by using the pushbutton or 
Station Manager command, the module will blink its OK LED for 5 minutes 
before completing the restart.  After the restart is complete the module fails 
to communicate with the CPU module.  The remedy is to power-cycle the 
PLC. 
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Restrictions and Open Issues 
Subject Description 

A890 Commreq status after 
multiple Modbus open 
command attempts 

When using a Commreq to open a Modbus/TCP Channel to a remote 
server, if the initial Commreq returned an AA90 status, then future Open 
Commands may return A890 status. This indicates that local networking 
resources have been consumed and are not available for further connection 
attempts.  If this occurs, the application must wait at least 60 seconds before 
making the next connection attempt.  This will allow networking resources to 
be released and made available for the next Modbus Open Command. 

Modbus/TCP request packets The Modbus/TCP server expects to receive each Modbus/TCP request in a 
separate TCP packet.  If multiple requests are sent in a single packet, the 
server may or may not send a response to each request.  If responses are 
sent to the client, they will be sent in separate TCP packets. 

EGD production delayed after 
RMS of EGD 

When a produced EGD exchange is added or modified by a Run-mode Store, 
the exchange will not be produced until one production period of time has 
elapsed after the completion of the run-mode store. 

Station Manager PING 
commands 

When initiating ICMP echo requests from the PLC via the Station Manager’s 
PING command, the operation occasionally fails and an exception is logged 
(Event eH, Entry 2 = 6H). 

Station Manager “referr” tally The EGD Station Manager “referr” tally may be incremented twice when an 
exchange timeout occurs.  Exchange status word reporting works correctly 
and is not affected. 

“wkal_idle” AUP parameter 
should not allow zero 

Zero is allowed for the “wkal_idle” (TCP keepalive timer) but it is an invalid 
value. 

TCP connection may timeout 
early if the timeout is set 
greater than 10 minutes 

If the TCP connection timeout is set higher than 10 minutes, the connection 
may timeout before the configured value. The connection timeout is derived 
from three AUP parameters: wkal_idle + (wkal_cnt + 1) * wkal_intvl. 
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Ethernet Operational Notes 
Ethernet Operational Notes 

Subject Description 
Remote Station Manager 
access is disabled until Station 
manager password is changed 

User should change the station manager password to other than the default 
password. The remote station manager access is disabled until the station 
manager password is changed to other than the default password. 
The station manager password can be changed using an AUP file. (Refer to 
Appendix A, Configuring Advanced User Parameters in TCP/IP Ethernet 
Communications for PACSystems User’s Manual, GFK-2224K.) 

Changing the default Station 
Manager password is strongly 
recommended 

GE Intelligent Platforms strongly recommends that you change the Station 
Manager password to a value other than the default. Before a configuration 
has been stored to the CPU, you can change the password by using the 
CHPARM command to modify the Advanced User parameter (AUP) 
stpasswd. For details on using this command, refer to the Station Manager 
Manual, GFK-2225. 
It is not recommended that you change any AUP other than stpasswd.  
1. Use the current password to access the Modify level of the Station 

Manager. The default password is system. 
2. Change the password.  

Example: = chparm stpasswd newpass 

3. Restart the Ethernet interface or cycle power. Changes made via the 
CHPARM command do not take effect until the Ethernet interface is 
restarted or power is cycled. Advanced User Parameters are saved in 
non-volatile memory. Changes made by the CHPARM command are 
retained over restart and power cycles, until changed again by the 
CHPARM command. 

4. To permanently change the Station Manager password, you must change 
the stpasswd parameter in the AUP file. See the TCP/IP Ethernet 
Communications for PACSystems User’s Manual, GFK-2224 for details. 
(After the CPU configuration has been stored into the CPU, the CHPARM 
command is prohibited and any previous changes made with it are no 
longer effective.)  

Configuration of IP Address is 
required before using Ethernet 
communications 

The Ethernet Interface cannot operate on a network until a valid IP address is 
configured. The Ethernet addressing information must be configured prior to 
actual network operation, or to recover from inadvertent changes to the 
Ethernet addressing data at the Ethernet Interface. Use one of the following 
methods to initially assign an IP address: 
 Connect a serial terminal to the Interface’s Station Manager port. Then 

use the CHSOSW command to enter the desired IP address. For details, 
see PACSystems TCP/IP Communications Station Manager Manual, 
GFK-2225. 

 Temporarily assign an IP address to the module using the SetIP tool 
over the Ethernet network. For details, see TCP/IP Ethernet 
Communications for PACSystems, GFK-2224. 

 The Ethernet Interface automatically obtains a temporary IP Address 
from a BOOTP server on the network. For details, see TCP/IP Ethernet 
Communications for PACSystems, GFK-2224. 

Once a temporary IP address has been set up, the Ethernet Interface can be 
accessed over the network (by the Machine Edition programming software). 
The programmer should then be used to configure the proper IP address for 
the Ethernet Interface. 

Default IP address (0.0.0.0) 
attempts to set IP address 
via BOOTP 

The default IP address value (0.0.0.0), whether obtained from HW 
Configuration or backup configuration, causes the Ethernet Interface to 
request a temporary IP address from a BOOTP server device on the network. 
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Ethernet Operational Notes 
Subject Description 

LAN must be tree, not ring The two Ethernet network ports on the PACSystems RX3i Ethernet Interface 
must not be connected, directly or indirectly, to the same network device.  
The hub or switch connections in an Ethernet network must form a tree and 
not a ring; otherwise duplication of packets and network overload may result. 
In this situation, the RX3i Ethernet modules will continually reset. 

Reporting of duplicate IP 
address 

The PACSystems RX3i does not log an exception or a fault in the Controller 
Fault Table when it detects a duplicate IP address on the network.   

Multiple zero period EGD 
exchanges may not produce 
similar numbers of samples 

If more than one EGD produced exchange is configured for a production 
period of zero, the exchanges may not produce similar numbers of samples.  
Due to the way that scheduling occurs when multiple exchanges are 
scheduled “as fast as possible”, some zero period exchanges may produce 
significantly more samples than others. For more consistent EGD production, 
configure the produced EGD exchanges with non-zero production periods. 

Changing IP address while 
SRTP connection open may 
generate log events 

Open SRTP Server connections established with a remote SRTP client are 
not terminated as expected when the RX7i’s IP address is changed (typically 
by storing a new HW Configuration to the RX7i).  A Series 90 SRTP client 
(“SRTP channels”) reports either a 9690H or 0190H status; the SRTP 
connection may remain open until the connection is terminated as a result of 
a client timeout.  Please refer to Open Ethernet Problems, Internal Problem 
ID Code CR-1434 for more information. 

Series 90-30 datagram 
restrictions 

Series 90-30 – format datagrams are supported, but cannot access %P or 
%L memory.  

Advanced User Parameter 
wsnd_buf should not be 
changed 

The Advanced User Parameter “wsnd_buf” should not be changed.  
Changing this value may cause the LAN LED to go out and the Ethernet 
Interface to drop connection. 

Heavy load can block Station 
Manager 

As explained in PACSystems TCP/IP Station Manager Manual, GFK-2225, 
Chapter 1, a heavy EGD and/or SRTP load can block Station Manager 
operation.   

One-time delay of EGD 
Production (and possibly 
Consumption) if more than 24 
SRTP Server connections are 
started simultaneously  

If more than 24 SRTP Server connections are established simultaneously, 
EGD Production may be briefly delayed for each connection after the 24th 
when the connections are first made after power is applied.  If EGD consume 
acceleration has been disabled, then EGD Consumption is also delayed.  
The delay only occurs once when the SRTP Server connection is established 
for the first time after Powerup.  No delay is experienced for the first 24 SRTP 
Server connections. 

Very heavy EGD 
production/consumption at 
server may cause EGD 
command timeouts 

Very heavy EGD production and/or consumption at a server device may 
cause EGD command timeout errors when another device attempts to send 
EGD commands to that server. If EGD commands must preempt normal 
production, you may set the “gcmd_pri” Advanced User Parameter to 2 (see 
GFK-2224, Appendix A). Note that by doing so, EGD exchange production 
may be delayed. 

SRTP Application Timeouts 
must accommodate network 
connection overhead 

The application timeouts within SRTP Channels also include the time needed 
to establish and maintain the underlying network and STRP connection. 
Examples are establishing the TCP connection for a new channel, 
establishing communication with the remote device, and TCP 
retransmissions during Channel operations. If the time needed for TCP 
connection establishment or maintenance exceeds the user-specified 
channel application timeout values, an application timeout will occur. Channel 
application timeouts are temporary errors; the channel continues to run. 
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Ethernet Operational Notes 
Subject Description 

Client Channels and Redundant 
IP 

In a Redundancy System, Client Channel COMMREQs can only be initiated 
from the unit that owns the Redundant IP address. Therefore, the user 
application logic should use Bit 6 in the LAN Interface Status bit area, 
“Redundant IP Active” as part of their enabling logic that drives a client 
channel COMMREQ. 

Idle Modbus/TCP connection 
between a Series 90 and a 
PACSystems may be 
prematurely terminated 

An idle Modbus/TCP connection between a Series 90 controller and the 
PACSystems Ethernet Interface may be prematurely terminated.  There is an 
incompatibility between the TCP "Keep-Alive" timer values on the 
PACSystems Ethernet Interfaces and Series 90 Ethernet Interfaces.  The 
default value of the keep-alive timer for the Series 90 modules is set to a 
much higher value than for the PACSystems. To keep TCP connections open 
between a Series 90 Ethernet Interface and a PACSystems Ethernet 
Interface, the Series 90 Interface Advanced User Parameter wkal_time 
should be set to the value 750 to match that of PACSystems.  With this 
change, TCP connections remain open indefinitely.  This also applies to 
SRTP Client Channels that have infrequent traffic and can be resolved by 
using the same technique. 

Attempt to open 17 or more 
Modbus server connections 
may appear successful 

If more than the maximum 16 supported Modbus Server Connections are 
attempted, the TCP connection may succeed, but no data may be 
subsequently transferred. 

SRTP Connections Remain 
Open After IP Address Changed 

The Ethernet Interface does not terminate all open SRTP connections before 
changing its IP address.  Once the local IP address has changed, any 
existing open TCP connections are unable to normally terminate. This can 
leave SRTP connections open until their underlying TCP connections time 
out.  If quicker recovery of the SRTP connection is needed, modify the 
“wkal_idle” Advanced User Parameter to reduce the TCP keep alive timer 
down to the desired maximum time for holding open the broken connection. 
Refer to TCP/IP Ethernet Communications for PACSystems, GFK-2224, for 
details. 

RX3i CPU Time Used for 
Produced EGD Timestamps 

Changing the Ethernet interface time via the CHTIME command does not 
affect the timestamp value within EGD exchanges produced from this 
Ethernet interface. The EGD timestamp value reflects the current CPU time.  
In Series 90-70 products and the Series 90-30 CPU364, EGD timestamps 
are taken from the Ethernet interface and do reflect CHTIME modifications. 

ENIU Stale Data During Run 
Mode Store of EGD 

In a large PPS system running 20 ENIUs, when a Run-mode Store is 
performed that deletes the EGD exchanges for 10 of the ENIUs, the other 
ENIUs will see the status on their exchanges indicate consumption timeouts 
during the RMS.  At the completion of the RMS, the exchanges operate 
normally. 

One TTL value configuration for 
all EGD groups 

The system accepts only one TTL value. If you configure a separate TTL 
value for each EGD group, the minimum TTL value is configured for all EGD 
groups.  

Protection against attack on 
FTP server 

When the FTP connection is not in use, the configuration parameter, 
Maximum FTP Server Connections should be set to 0. This protects against 
attack on FTP server. 
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Input Module, 24 VDC Pos/Neg Logic, 32 Point: IC694MDL655 

 

IC694MDL655 

INPUT 
24 VDC 

POS/NEG LOGIC 

17 18 19 20 21 22 23 24  
        F 

25 26 27 28 27 30 31 32  

1 2 3 4 5 6 7 8  
        F 

9 10 11 12 13 14 15 16  

17-32 1-16 

 

The 24VDC Positive/Negative Logic Input module, IC694MDL655, 
provides 32 discrete input points.  The inputs are positive or negative 
logic inputs and will operate at levels up to 30V. 

The inputs are arranged in four isolated groups of eight; each group 
has its own common. Isolation is provided between the four groups 
of inputs, however each group of eight inputs is referenced to the 
same user common connection.  This module reports no special fault 
or alarm diagnostics.   

Power to operate field devices can come from an external supply or 
from the module’s isolated +24 VDC output.   

Green LEDs indicate the ON/OFF status of each point. The blue 
band on the front shows that MDL655 is a low-voltage module. 

This module can be installed in any I/O slot in the RX3i system. 
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6    

Specifications: MDL655 
 

Rated Voltage 24 volts DC, Positive or Negative Logic 
Input Voltage Range 0 to 30 volts DC 
Inputs per Module  32 (four groups of eight inputs each) 

The maximum number of inputs on at the same time 
depends on the ambient temperature, as shown 
below. 

Isolation:   
Field to Backplane (optical) 
and to frame ground 

250 VAC continuous; 1500 VAC for one minute 

Group to Group  50 VAC continuous; 500 VAC for one minute 
Input Current 7.0mA (typical ON current @ 24 VDC) 
Input Characteristics  
 On–state Voltage 11.5 to 30 volts DC 
 Off–state Voltage 0 to 5 volts DC 
 On–state Current 3.2mA (minimum) 
 Off–state Current 1.1mA (maximum) 
 On response Time 2ms maximum 
 Off response Time 2ms maximum 
Internal Power Consumption  195mA (maximum) from +5V bus on backplane;  

(29mA +0.5mA/point ON +4.7mA/LED ON) 
224mA (typical) from isolated +24V bus on 
backplane or from user input supply @ 24VDC 
and all 32 inputs ON) 

 
Refer to Appendix A for product standards and general specifications. 

Input Points vs. Temperature 

 

10°C 20°C 30°C 50°C 60°C

Number of Inputs 
per Group ON 

Ambient Temperature  (°C)

40°C

24V SUPPLY 

30V SUPPLY 

8 

6 

4 

2 

4 Inputs per 
Group ON 

35°C

3 Inputs per 
Group ON 
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Field Wiring: MDL655 

Connections are made to two male 24–pin connectors (Fujitsu FCN–365P024–AU) on the front 
of the module.  Wiring from the module’s connectors to field devices is made through a cable 
having a mating female connector on one end and stripped and tinned wires on the other end.  
You can purchase a pair of pre–wired cables, catalog numbers IC693CBL327 and 
IC693CBL328 or build cables.  See appendix B for more information. 
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Note:  If the 24V OUT pin is used to connect to input devices in the field, the isolation 
specification for this module changes to: 
 
Field to Backplane (optical) and to frame ground: 50 VAC continuous; 500 VAC for 1 minute 
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GE Fanuc Automation                                                                                                                                                 
GE Fanuc Automation North America,  Inc
P. O. Box 8106
Charlottesville,  VA  22906

Series 90-30 High Density I/O Cables and
Terminal Block Quick Connect Cables with Right Angle

Connection

 There are eight new right angle cables for the high density Series 90-30 I/O modules and
Terminal Block Quick Connect.  Two cables, the IC693CBL327 (left side) and
IC693CBL328 (right side), have one connector on one end of the cable and finished
wires on the other end.  These cables are replacements for IC693CBL315 which has been
obsoleted. The pin outs are the same as the old IC693CBL315.

The pin outs are the following:
Connector Wire Pair # Wire Color Connector Wire Pair # Wire Color

A1
A2

1
1

Brown
Brown/Black

B1
B2

7
7

Violet
Violet/Black

A3
A4

2
2

Red
Red/Black

B3
B4

8
8

White
White/Black

A5
A6

3
3

Orange
Orange/Black

B5
B6

9
9

Gray
Gray /Black

A7
A8

4
4

Yellow
Yellow /Black

B7
B8

10
10

Pink
Pink /Black

A9
A10

5
5

Dark Green
Dark Green /Black

B8
B10

11
11

Light Blue
Light Blue /Black

A11
A12

6
6

Dark Blue
Dark Blue /Black

B11
B12

12
12

Light Green
Light Green /Black

2 inch depth
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Each pair has a solid color  wire and an identical color wire with a black tracer.  For
example, Pair 1 has a solid brown wire paired with a brown wire with a black tracer.

The chart below lists the New Right Angle Cable Assemblies for the Series 90-30
Product Line.  These cables will be used on the 32 point I/O modules and as interfaces to
the Series 90-30 Terminal Block Quick Connect blocks.

Conversion Chart
New Catalog Numbers
For Cables

Description Old Catalog Numbers
For Cables

IC693CBL327 32 PT I/O CBL-LEFT SIDE 24PN 90DEG 1M IC693CBL315
IC693CBL328 * 32 PT I/O CBL-RIGHT SIDE 24PN 90DEG

1M
IC693CBL315

IC693CBL329 CBL ASM,2-24PN, 90DEG, LEFT SIDE, 1.0M
(Connectors on both ends)

IC693CBL321

IC693CBL330  * CBL ASM,2-24PN, 90DEG, RIGHT SIDE,
1.0M (Connectors on both ends)

IC693CBL321

IC693CBL331 CBL ASM,2-24PN, 90DEG, LEFT SIDE, 2.0M
(Connectors on both ends)

IC693CBL322

IC693CBL332 * CBL ASM,2-24PN, 90DEG, RIGHT SIDE,
2.0M (Connectors on both ends)

IC693CBL322

IC693CBL333 CBL ASM,2-24PN, 90DEG, LEFT SIDE, 0.5M
(Connectors on both ends)

IC693CBL323

IC693CBL334  * CBL ASM,2-24PN, 90DEG, RIGHT SIDE,
0.5M (Connectors on both ends)

IC693CBL323

Cable Kits

IC693CBK001 Cable kit includes both the right
(IC693CBL327)  and left (IC693CBL328) cable
for high density I/O modules

IC693CBK002 Cable kit includes both the right
(IC693CBL329)  and left (IC693CBL330) cable
for high density I/O modules

IC693CBK003 Cable kit includes both the right
(IC693CBL331)  and left (IC693CBL332) cable
for high density I/O modules

IC693CBK004 Cable kit includes both the right
(IC693CBL333)  and left (IC693CBL334) cable
for high density I/O modules

v Right side cables should be used with the Terminal Block Quick Connect
IC693ACC334 and IC693ACC329, IC693ACC330, IC693ACC331, IC693ACC332,
IC693ACC333, and  IC693ACC337.

Series 90 is a trademark of GE Fanuc Automation

Row B

Row A

12, 11, 10,                            3,   2,   1

12, 11, 10,                            3,   2,   1

Connector
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 PACSystems* RX3i 
 IC695PSD140D 

GFK-2377E Multipurpose DC Power Supply, 40 Watts 
May 2013 

  
 

 

PACSystems* RX3i Power Supply IC695PSD140 is a multipurpose 40-Watt supply that 
operates from an input voltage source in the range of 18 VDC to 30 VDC. 

This power supply provides three outputs: 

▪ +5.1 VDC output, 

▪ +24 VDC relay output that can be used to power circuits on Output Relay modules. 

▪ +3.3 VDC. This output is used internally by RX3i modules with IC695 catalog numbers. 

Multipurpose Power Supply IC695PSD140 is suitable for use in load-sharing and 
redundancy applications. It must be installed in a PACSystems RX3i (IC695 catalog 
number) Universal Backplane. It can be used as the only power supply in the backplane, or 
combined with up to three additional Multipurpose Power Supplies. 

Caution 

This Power Supply cannot be used with RX3i IC695PSD040 or IC695PSA040 Power 

Supplies in redundant or increased capacity modes. Damage to equipment may 

result. 

Load Sharing 

When RX3i Multipurpose DC Power Supplies are combined into load-sharing applications, 
following the installation guidelines given in this datasheet, they must be wired to the same 
power source in such a way that they all can be powered up or powered down 
simultaneously. The On/Off front panel switch on each of the power supplies must be left in 
the On position. 

Caution 

In a load-sharing application, it is important to ensure that the load-sharing power 

supply modules’ On/Off switches cannot be inadvertently used. The minimum 

number of power supplies needed to meet the system power requirements MUST 

have their switches always kept in the On position. Also, the load-sharing power 

supplies must be connected to the system power source through the same external 

switch. The system must be powered up and powered down only from the external 

switch. If individual power supplies are powered up or powered down using their 

On/Off switches or separate external switches, resulting in insufficient power 

capacity, equipment damage may result. It may be necessary to reload the PLC 

operating system to resume operation. 

 

 

 

                                                           
* indicates a trademark of GE Intelligent Platforms, Inc. and/or its affiliates. All other trademarks are the property of their respective 

owners. All rights reserved. 
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2  RX3i Multipurpose DC Power Supply, 40 Watts 
GFK-2377E 

 

LEDs 

Four LEDs on the Power Supply indicate: 

▪ Power (Green/Amber). When this LED is green, it indicates power is 
being supplied to the backplane. When this LED is amber, power is 
applied to the Power Supply but the Power Supply switch is off. 

▪ P/S Fault (Red). When this LED is lit, it indicates the Power Supply 
has failed and is no longer supplying sufficient voltage to the 
backplane. 

▪ Over Temperature (Amber). When this LED is lit, it indicates the 
Power Supply is near or exceeding its maximum operating 
temperature. 

▪ Overload (Amber). When this LED is lit, it indicates the Power 
Supply is near or exceeding its maximum output capability on at 
least one of its outputs. 

If the red P/S FAULT LED is lit, the Power Supply has failed and is no 
longer supplying sufficient voltage to the backplane .  

The amber OVERTEMP and OVERLOAD LEDs light to warn of high 
temperature or high load conditions. 

The CPU Fault Table shows a fault if any Overtemperature, Overload, or 
P/S Fault occurs.  

Wiring Terminals 

Terminals for +24V and –24V power, ground, and MOV disconnect 
accept individual 14 to 22AWG wires. 

On/Off Switch 

The ON/OFF switch is located behind the door on the front of the 
module. The switch controls the operation of the outputs of the supply. It 
does NOT interrupt line power. A projecting tab next to the switch helps 
prevent accidentally turning it on or off. 
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RX3i Multipurpose DC Power Supply, 40 Watts 3 
 GFK-2377E 

 

 

Specifications: IC695PSD140 
Nominal Rated Voltage    24 VDC 
Input Voltage Range 18 to 30 VDC 
Input Power  60 Watts maximum at full load 
Inrush Current 4 Amps, 100 milliseconds maximum  
Output Power 40 Watts maximum total of both outputs.  

5.1 VCD = 30 Watts maximum 
3.3 VDC = 30 Watts maximum 
Maximum output power depends on ambient temperature, as shown. 

Output Voltage 5.1 VDC: 5.0 VDC to 5.25 VDC (5.1 VDC nominal) 
3.3 VDC: 3.2 VDC to 3.465 VDC (3.3 VDC nominal) 

Output Current 5.1 VDC: 0 to 6 Amps 
3.3 VDC: 0 to 9 Amps   

Isolation None 
Ripple (all outputs) 50 mV 
Noise (all outputs) 50 mV 
Ride-through time 10 ms This is the length of time the Power Supply maintains valid outputs if the power 

source is interrupted. If this Power Supply is used with IC694 and IC693 modules that 
have relay outputs, special precautions should be taken because dropouts in the source 
voltage will be seen by the module and could cause relay dropouts. 

Wiring Terminals Each terminal accepts one 14 AWG to 22 AWG wire.  
     Terminal Current 6 Amps 
Number of Daisy-Chained 
PSD140 Supplies 

Up to 4 

Number of PSD140 Supplies 
in Universal Backplane 

Up to 4 

Installation Environment For use in Pollution Degree 2 environments only 

* The Inrush Current specification is given as a guide for sizing the external power source for the IC695PSD140.  
Peak inrush current may be higher for shorter durations. 

Overcurrent Protection  

The 5.1 VDC output is electronically limited to 7 Amps. The 3.3 VDC output is limited to 10 Amps. If an overload (including 
short circuits) occurs, it is sensed internally and the Power Supply shuts down. Because it is designed for redundancy 
applications, this Power Supply latches “OFF” in fault conditions and will not automatically try to restart. Input power must be 
cycled to clear a latched fault. However, if the Power Supply is used in a non-redundant application where automatic restarting 
is required, a jumper plug can be installed as shown below. 

An internal non-repairable fusible link in the input line is provided as a backup.  The Power Supply usually shuts down before 
the fusible link blows.  The fusible link also protects against internal supply faults. The CPU Fault Table shows a fault if any 
Overtemperature, Overload, or P/S Fault occurs. There is no additional indication if the Power Supply fusible link blows. 

 

Location for optional 
jumper plug 

 

 

In a non-redundancy application, where automatic restarting may be 
appropriate, a shunt can be installed on back of the module as shown at left. 
The shunt must have 0.100 inch spacing on center and accommodate 0.25 
inch pins. Example parts are Radio Shack DIP Programming Shunt 
#276-1512 and DIGI-Key #59000-ND. The module must be removed from the 
backplane to install the shunt.  
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4  RX3i Multipurpose DC Power Supply, 40 Watts 
GFK-2377E 

 

Thermal Deratings: PSD140 

The maximum output power for Power Supply PSD140 depends on the ambient temperature, as shown below. Full output 
power is available up to at least 40°C (89.6°F). 
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22 Volts 
24 Volts 
26 Volts 
30 Volts 

3.3 Volt Fully Loaded 

 

Installation in Hazardous Areas  

The following information is for products bearing the UL marking for Hazardous Locations or ATEX marking for explosive 
atmospheres:  

 WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY IMPAIR SUITABILITY FOR CLASS 
I, DIVISION 2 OR ZONE 2; 

 WARNING - EXPLOSION HAZARD - WHEN IN HAZARDOUS LOCATIONS, TURN OFF POWER BEFORE 
REPLACING OR WIRING MODULES; AND 

 WARNING - EXPLOSION HAZARD - DO NOT CONNECT OR DISCONNECT EQUIPMENT UNLESS POWER HAS 
BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE NONHAZARDOUS. 

 EQUIPMENT LABELED WITH REFERENCE TO CLASS I, GROUPS A, B, C & D, DIV. 2 OR ZONE 2 HAZARDOUS 
LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2, GROUPS A, B, C, D, ZONE 2, OR NON-
HAZARDOUS LOCATIONS ONLY. 
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RX3i Multipurpose DC Power Supply, 40 Watts 5 
 GFK-2377E 

 

 

Field Wiring: IC695PSD140 

Power Source and Ground Connections 

The wires from the power source and ground connect to 
the terminals on the Power Supply as shown at right. 
Each terminal accepts one AWG 14 to AWG 22 wire. 

When tightening the screw terminals, do not exceed the 
maximum torque limit of 0.5 N-m (4.4 inch-lbs). Use 
copper conductors rated 75 degree C minimum. 

Warning 

If the same external DC power source is used to 
provide power to two or more power supplies in the 
system, connection polarity must be identical at each 
RX3i power supply.  A resulting difference in potential 
can injure personnel or cause damage to equipment.  
Also, each backplane must be connected to a 
common system ground. 

 

Keep as short as 
possible. Connect 
directly to 
mounting panel. 

+ 

+ 

- 

- 

 

 

 

  

To additional 
units 

To additional 
units 

+ 

DC Power 

 

Input Overvoltage Protection 

The bottom terminal is normally connected to frame ground 
with a user-installed jumper as shown at lower right.  If 
overvoltage protection is not required or is supplied 
upstream, no jumper is required. 

To Hi-pot test this supply, overvoltage protection must be 
disabled during the test by removing the jumper.   Re-enable 
overvoltage protection after testing by reinstalling the 
jumper. 

Warning 

This power supply is not isolated and is therefore not 
compatible with floating or positive grounded systems. 

 

+  

-  

Jumper strap 
connects 

overvoltage 
protection 

devices to frame 
ground 

Frame 
Ground 

Screw Terminals 
 

Power Supply Field Wiring Terminals 

 

Each terminal accepts one AWG 14 to AWG 22 wire. The end of each 
wire should be stripped at least 9mm (3/8-inch). The terminal can 
accept a wire that is stripped up to 11 mm (0.433 in) while providing 
full seating of the insulator. The wire must be fully inserted as shown 
at left, so that the insulation meets the insulation stop position inside 
the terminal. Tightening the terminal screw pivots the clamp firmly 
against the stripped end of the wire, holding it in place. If the wire is 
not fully inserted as shown at right, tightening the terminal screw could 
push the wire upward so that it is not connected. 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2205 of 3354



6  RX3i Multipurpose DC Power Supply, 40 Watts 
GFK-2377E 

 

Connections for Load Sharing 

In load-sharing installations, additional Multipurpose Power Supplies above the minimum required for the system load may be 
wired to the same power source, or a different source. 

 
 

Multi-
purpose 
Power 
Supply 

 
 

Multi-
purpose 
Power 
Supply 

 
 

Multi-
purpose 
Power 
Supply 

 
 

Multi-
purpose 
Power 
Supply 

 
 

Power 
Source  

 
A 

Power 
Source  

 
B 

External 
Switching 

Device 

Extra Power Supply 
Optionally Connected to 

Different Source 

Example: Power Supplies Needed 
to Meet Load Requreements 

 

Connections for Power Supply Redundancy  

Power Supply redundancy can be provided by using one additional Multipurpose Power Supply above the minimum required 
for the system power load. In this type of installation, all Multipurpose Power Supplies contribute a share of the backplane 
power and run at a correspondingly reduced load. This results in longer life for the individual power supplies. In addition, 
should one power supply module fail, system operation is not interrupted. The front panel switch can be used to remove a 
redundant unit. Note that this type of system does not provide protection against loss of the input power source.  If more than 
power supply is switched off, the remaining power supplies may become overloaded and shut down.  An External switching 
device must be used to remove power from more than 1 power supply at a time in the Power Supply Redundancy mode.  

 
 

Multi-
purpose 
Power 
Supply 

 
 

Multi-
purpose 
Power 
Supply 

 
 

Multi-
purpose 
Power 
Supply 

 
 

Multi-
purpose 
Power 
Supply 

 
 

Power 
Source  

 
A 

This Extra Power Supply 
Provides Power Supply 

Module Redundancy 

Example: Three Power Supplies 
Needed to Meet Load Requirements 

Optional 
Power 
Source  

B 
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RX3i Multipurpose DC Power Supply, 40 Watts 7 
 GFK-2377E 

 

 

Power Source Redundancy 

If the overall power needs of the system can be met using either one or two Multipurpose Power Supplies, then power source 
redundancy can be provided. This requires using twice the minimum number of Multipurpose Power Supplies required to meet 
the system load requirements. In this type of system, half of the Multipurpose Power Supplies must be connected to one 
power source and the other half must be connected to a separate source. This arrangement provides all the advantage of a 
Basic Redundancy system, as described above, plus power source redundancy. The front panel switch may be used to 
remove an individual power supply as long as the minimum number of units remain powered up. 

 
 

Multi-
purpose 
Power 
Supply 

 

Multi-
purpose 
Power 
Supply 

 
 

Multi-
purpose 
Power 
Supply 

 
 

Multi-
purpose 
Power 
Supply 

 

Power 
Source  

 
A 

Power 
Source  

 
B 

External 
Switching 

Device 

Two Extra Load-Sharing Power Supplies 
Provide Power Source Redundancy 

Example: Two Load-Sharing Power Supplies 
Needed to Meet Load Requreements 

External 
Switching 

Device 
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8  RX3i Multipurpose DC Power Supply, 40 Watts 
GFK-2377E 

 

Release History 
Version Date Comments 

IC695PSD140D May 2013 Increases the margin of the 5V and 3.3V under voltage detectors to prevent 
PS faults during power-up. 

IC695PSD140C Sep. 2011 Resolves radiated susceptibility and surge issues in the RX3i PSD140 DC 
power supplies. 

IC695PSD140B May 2010 Resolves an issue with previous versions of this power supply occasionally 
failing to power up when installed in a 16-Slot Universal Backplane, 
IC695CHS016. 

IC695PSD140A Mar. 2025 Initial release. 

Important Product Information for this Release 

Compatibility 

Output Relay Modules 

When the following modules in an RX3i backplane are powered by Power Supply IC695PSD040: 
IC693MDL930  IC694MDL930 
IC693MDL931  IC694MDL931 
IC693MDL940  IC694MDL940 

and the 24Vdc input power to the power supply could experience a momentary loss of power, special precautions should be 
taken. A momentary loss of input power will cause a momentary loss of +24V relay power.  This loss of +24Vrelay power may 
cause the module relays to momentarily drop out.  Power dropouts of up to 10mS do not affect the 5 VDC and 3.3 VDC power 
outputs.  

Problems Resolved by this Product Revision 

Radiated Susceptibility Issue 

As part of normal operation, the 5V and 3.3V outputs drop slightly when switched onto the RX3i backplane during the 
power-up sequence. Some power supplies may respond to this expected voltage drop by indicating a PS Fault and removing 
power from the backplane. This revision increases filtering in the 5V and the 3.3V under voltage detectors, allowing time for 
these expected voltage drops to recover before setting a fault. 
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1 w w w. m o x a . c o m i n f o @ m o x a . c o m

Industrial Ethernet Solutions

EDS-510A Series

The EDS-510A Gigabit managed redundant Ethernet switch is equipped 
with up to 3 Gigabit Ethernet ports, making it ideal for building a 
Gigabit Turbo Ring, but leaving a spare Gigabit port for uplink use. 
The Ethernet redundant Turbo Ring and Turbo Chain (recovery time 
< 20 ms), RSTP/STP, and MSTP can increase system reliability and 

Command Line Interface (CLI) for quickly configuring major 
managed functions
IPv6 Ready logo awarded (IPv6 Logo Committee certified)
Software-based IEEE 1588 PTPv2 (Precision Time Protocol) for 
precise time synchronization of networks
DHCP Option 82 for IP address assignment with different policies
Supports EtherNet/IP and Modbus/TCP protocols for device 
management and monitoring
Turbo Ring and Turbo Chain (recovery time < 20 ms @ 250 
switches), RSTP/STP, and MSTP for network redundancy
IGMP snooping and GMRP for filtering multicast traffic
Port-based VLAN, IEEE 802.1Q VLAN, and GVRP to ease network 

7+3G-port Gigabit managed Ethernet switches

the availability of your network backbone. The EDS-510A series is 
designed especially for communication demanding applications such 
as process control, shipbuilding, ITS, and DCS systems, which can 
benefit from a scalable backbone construction.

planning
QoS (IEEE 802.1p/1Q) and TOS/DiffServ to increase determinism
Port Trunking for optimum bandwidth utilization
TACACS+, SNMPv3, IEEE 802.1X, HTTPS, and SSH to enhance 
network security
SNMPv1/v2c/v3 for different levels of network management
RMON for efficient network monitoring and proactive capability
Bandwidth management prevents unpredictable network status
Lock port function for blocking unauthorized access based on MAC 
address
Automatic warning by exception through e-mail, relay output

Features and Benefits

Introduction

Specifications

 › 2 Gigabit Ethernet ports for redundant ring and 1 Gigabit Ethernet 

port for uplink solution

 › Turbo Ring and Turbo Chain (recovery time < 20 ms @ 250 

switches), RSTP/STP, and MSTP for network redundancy

 › TACACS+, SNMPv3, IEEE 802.1X, HTTPS, and SSH to enhance 

network security

 › Easy network management by web browser, CLI, Telnet/serial 

console, Windows utility, and ABC-01

Technology
Standards: 
IEEE 802.3 for 10BaseT 
IEEE 802.3u for 100BaseT(X) and 100BaseFX 
IEEE 802.3ab for 1000BaseT(X) 
IEEE 802.3z for 1000BaseX 
IEEE 802.3x for Flow Control 
IEEE 802.1D-2004 for Spanning Tree Protocol 
IEEE 802.1w for Rapid STP 
IEEE 802.1s for Multiple Spanning Tree Protocol 
IEEE 802.1Q for VLAN Tagging 
IEEE 802.1p for Class of Service 
IEEE 802.1X for Authentication 
IEEE 802.3ad for Port Trunk with LACP
Protocols: IGMPv1/v2, GMRP, GVRP, SNMPv1/v2c/v3, DHCP Server/
Client, BootP, TFTP, SNTP, SMTP, RARP, RMON, HTTP, HTTPS, 
Telnet, Syslog, DHCP Option 66/67/82, SSH, SNMP Inform, EtherNet/
IP, Modbus/TCP, LLDP, IEEE 1588 PTPv2, IPv6, NTP Server/Client

MIB: MIB-II, Ethernet-Like MIB, P-BRIDGE MIB, Q-BRIDGE MIB, 
Bridge MIB, RSTP MIB, RMON MIB Group 1, 2, 3, 9
Flow Control: IEEE 802.3x flow control, back pressure flow control

Switch Properties
Priority Queues: 4
Max. Number of Available VLANs: 64
VLAN ID Range: VID 1 to 4094
IGMP Groups: 256
MAC Table Size: 8 K
Packet Buffer Size: 1 Mbit

Interface
Fiber Ports: 1000BaseSFP slot
RJ45 Ports: 10/100BaseT(X) or 10/100/1000BaseT(X) auto negotiation 
speed
Console Port: RS-232 (RJ45 connector)
DIP Switches: Turbo Ring, Master, Coupler, Reserve
LED Indicators: PWR1, PWR2, FAULT, 10/100M (TP port), 1000M 
(Gigabit port), MSTR/HEAD, CPLR/TAIL
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Industrial Ethernet Solutions

Available Models
Port Interface

Gigabit Ethernet Fast Ethernet

Standard Temperature 
(0 to 60˚C)

Wide Temperature 
(-40 to 75˚C)

10/100/1000BaseT(X)  1000BaseSFP* 10/100BaseT(X)

EDS-510A-3GT EDS-510A-3GT-T 3 – 7

EDS-510A-1GT2SFP EDS-510A-1GT2SFP-T 1 2 7

EDS-510A-3SFP EDS-510A-3SFP-T – 3 7

*The EDS-510A series supports up to 3 1000BaseSFP slots. See the SFP-1G series datasheet for Gigabit Ethernet SFP module product information.

DlN-Rail Kit 

DlN-Rail

Rear ViewSide View Front View Wall Mounting Kit 

DlN-Rail Kit 

30.0 (1.2)

105.0 (4.1)

135.0 (5.3)

135.0 (5.3)

24.3 (1.0)
39.4 (1.6)

66.8 (2.6)

48.3 (1.9)

7.8
(0.3)

7.8
(0.3)

30.5
(1.2)

46.8 (1.8)
24.6
(1.0)

35.0 (1.4)

9.0 (0.4) 51.3 (2.0)

15.0 (0.6)
13.9 (0.5)

80.2 (3.2)

Ordering Information  

Alarm Contact: 2 relay outputs with current carrying capacity of 1 A @ 
24 VDC
Digital Inputs: 2 inputs with the same ground, but electrically isolated 
from the electronics. 

 
 

Power Requirements
Input Voltage: 24 VDC (12 to 45 VDC), redundant dual inputs
Input Current: 

 
 

Overload Current Protection: Present
Connection: 2 removable 6-contact terminal blocks
Reverse Polarity Protection: Present

Physical Characteristics
Housing: Metal, IP30 protection
Dimensions: 80.2 x 135 x 105 mm (3.16 x 5.31 x 4.13 in)
Weight: 1170 g
Installation: DIN-Rail mounting, wall mounting (with optional kit)

Environmental Limits
Operating Temperature: 

 

Storage Temperature:
Ambient Relative Humidity: 5 to 95% (non-condensing)

Standards and Certifications
Safety: UL 508, UL 60950-1, CSA C22.2 No. 60950-1, EN 60950-1
Hazardous Location: UL/cUL Class I Division 2 Groups A/B/C/D, ATEX 
Zone 2 Ex nC IIC
EMI: FCC Part 15 Subpart B Class A, EN 55022 Class A
EMS: 
EN 61000-4-2 (ESD) Level 3, EN 61000-4-3 (RS) Level 3, 
EN 61000-4-4 (EFT) Level 3, EN 61000-4-5 (Surge) Level 3, 
EN 61000-4-6 (CS) Level 3, EN 61000-4-8
Marine: DNV, GL
Traffic Control: NEMA TS2
Shock: IEC 60068-2-27
Freefall: IEC 60068-2-32
Vibration: IEC 60068-2-6

MTBF (mean time between failures)
Time: 204,000 hrs
Database:

Warranty
Warranty Period: 5 years
Details: See www.moxa.com/warranty

Dimensions

Optional Accessories (can be purchased separately)
MXview: Moxa industrial network management software with 50, 100, 250, 500, 1000, or 2000 nodes
EDS-SNMP OPC Server Pro: OPC server software that works with all SNMP devices
ABC-01:
operating temperature
DR-4524/75-24/120-24: 45/75/120 W DIN-Rail 24 VDC power supplies
MDR-40-24/60-24:
WK-46: Wall mounting kit
RK-4U:

Package Checklist
EDS-510A switch
RJ45 to DB9 console port cable
Protective caps for unused ports
Documentation and software CD
Hardware installation guide (printed)
Warranty card
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Industrial Ethernet Solutions

SFP-1G Series

EN : 60825

1-port Gigabit Ethernet SFP modules

Specifications

 › IEEE 802.3z compliant

 › Differential LVPECL inputs and outputs

 › TTL signal detect indicator

 › Hot pluggable LC duplex connector

 › Class 1 laser product, complies with EN 60825-1

Interface
Ethernet Ports: 1
Connectors: Duplex LC Connector or Simplex LC Connector (WDM-type only)

 

power may damage the transeivers.

Optical Fiber

Gigabit Ethernet

SFP-SX SFP-LSX SFP-LX SFP-LH SFP-LHX SFP-ZX SFP-EZX SFP-EZX-120 SFP-10A SFP-10B SFP-20A SFP-20B SFP-40A SFP-40B

Wavelength 850 nm 1310 nm 1310 nm 1310 nm 1310 nm 1550 nm 1550 nm 1550 nm
TX 1310 nm,
RX 1550 nm

TX 1550 nm,
RX 1310 nm

TX 1310 nm,
RX 1550 nm

TX 1550 nm,
RX 1310 nm

TX 1310 nm,
RX 1550 nm

TX 1550 nm,
RX 1310 nm

Max. TX -4 dBm -1 dBm -3 dBm -2 dBm 1 dBm 5 dBm 5 dBm  3 dBm -3 dBm -2 dBm 2 dBm

Min. TX -9.5 dBm -9 dBm -9.5 dBm -8 dBm -4 dBm 0 dBm 0 dBm -2 dBm -9 dBm -8 dBm -3 dBm

RX  
Sensitivity -18 dBm -19 dBm -20 dBm -23 dBm -24 dBm -24 dBm -30 dBm -33 dBm -21 dBm -23 dBm -23 dBm

Link  
Budget 8.5 dB 10 dB 10.5 dB 15 dB 20 dB 24 dB 30 dB 31 dB 12 dB 15 dB 20 dB

Typical  
Distance 550 ma 2 kmb 10 kmc 30 kmc 40 kmc 80 kmc 110 kmc 120 kmc 10 kmc 20 kmc 40 kmc

Saturation 0 dBm -3 dBm -3 dBm -3 dBm -3 dBm -3 dBm -3 dBm -8 dBm -1 dBm -1 dBm -1 dBm

a. 50/125 µm, 400 MHz-km or 62.5/125 µm, 500 MHz-km @ 850 nm multi-mode fiber optic cable
b. 62.5/125 µm, 750 MHz-km @ 1310 nm multi-mode fiber optic cable
c. 9/125 µm single-mode fiber optic cable

link budget analysis and reserving a 3 dB margin for such factors.

Environmental Limits
Operating Temperature: 

 

Storage Temperature:
Ambient Relative Humidity: 5 to 95% (non-condensing)

Standards and Certifications
Safety: UL 60950-1, TÜV
Marine: DNV, GL, LR, NK

Warranty
Warranty Period: 5 years
Details: See www.moxa.com/warranty

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2212 of 3354



4
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SFP Modules
Available Models Port Interface

Standard 
Temperature
(0 to 60˚C)

Wide  
Temperature
(-40 to 85˚C)

1000BaseSX, 
LC Connector, 

0.5 km

1000BaseLSX,
LC Connector,  

2 km

1000BaseLX, 
LC Connector,   

10 km

1000BaseLH,
LC Connector,

30 km

1000BaseLHX,
LC Connector,  

40 km

1000BaseZX,
LC Connector, 

80 km

1000BaseEZX,
LC Connector, 

110 km

1000BaseEZX, 
LC Connector, 

120 km

SFP-1GSXLC SFP-1GSXLC-T* 1 – – – – – – –

SFP-1GLSXLC SFP-1GLSXLC-T – 1 – – – – – –

SFP-1GLXLC SFP-1GLXLC-T – – 1 – – – – –

SFP-1GLHLC SFP-1GLHLC-T – – – 1 – – – –

SFP-1GLHXLC SFP-1GLHXLC-T – – – – 1 – – –

SFP-1GZXLC SFP-1GZXLC-T – – – – – 1 – –

SFP-1GEZXLC – – – – – – – 1 –

SFP-1GEZXLC-120 – – – – – – – – 1

WDM-type (BiDi) SFP Modules

Availabe Models Port Interface

Standard Temperature
(0 to 60˚C)

Wide Temperature
(-40 to 85˚C)

1000BaseSFP, 
LC Connector, 10 km

1000BaseSFP,
LC Connector, 20 km

1000BaseSFP,
LC Connector, 40 km

TX 1310 nm,   
RX 1550 nm

TX 1550 nm, 
RX 1310 nm

TX 1310 nm, 
RX 1550 nm

TX 1550 nm, 
RX 1310 nm

TX 1310 nm, 
RX 1550 nm

TX 1550 nm, 
RX 1310 nm

SFP-1G10ALC SFP-1G10ALC-T 1 – – – – –

SFP-1G10BLC SFP-1G10BLC-T – 1 – – – –

SFP-1G20ALC SFP-1G20ALC-T – – 1 – – –

SFP-1G20BLC SFP-1G20BLC-T – – – 1 – –

SFP-1G40ALC SFP-1G40ALC-T – – – – 1 –

SFP-1G40BLC SFP-1G40BLC-T – – – – – 1

Side View Side View

Rear View Rear View

Top View Top View

Ordering Information 

Available Models
The SFP-1G series modules can be used with the following products: 
ICS-G7850A/G7852A series, ICS-G7850/G7852 series, ICS-G7750A/G7752A series, ICS-G7750/G7752 series, 
IM-G7000A-4GSFP, IM-G7000-4GSFP, ICS-G7826A/G7828A series, ICS-G7826/G7828 series,  
ICS-G7526A/G7528A series, ICS-G7526/G7528 series, IKS-G6524A/G6824A series, IKS-G6524/G6824 series, 
IKS-6726A/6728A series, IKS-6726/6728 series, IM-2GSFP, EDS-611/619 series, EDS-G516E series, EDS-G512E 
series, EDS-G509 series, EDS-518A series, EDS-510A series, EDS-510E series, EDS-G308 series, EDS-210A series, 
IKS-6728A-8PoE series, IKS-6728-8PoE series, EDS-P510A-8PoE series, EDS-P510 series, EDS-G205A-4PoE series, 
PM-7200-2G/4G series, PT-G7509 series, IMC-101G series, EDR-G903/G902 series, EDR-810 series

SFP-1G Series SFP-1G Series (WDM Type)

Dimensions

Package Checklist
SFP-1G module
Warranty card
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Package Checklist 

The EDS-510A is shipped with the following items. If any of these items 

are missing or damaged, please contact your customer service 

representative for assistance. 

 1 EDS-510A EtherDevice Switch 

 Hardware Installation Guide (this guide) 

 CD-ROM with user’s manual and Windows utility 

 Moxa product warranty statement 

 RJ45 to DB9 console port cable 

 Protective caps for unused ports 

 DIN-Rail mounting kit (attached to the EDS-510A’s rear panel by 

default) 

Optional Accessories 

 SFP-1GSXLC: Small Form factor Pluggable transceiver with 

1000BaseSX, LC, 0.5km, 0 to 60°C 

 SFP-1GSXLC-T: Small Form factor Pluggable transceiver with 

1000BaseSX, LC, 0.5km, 20 to 75°C 

 SFP-1GLXLC: Small Form factor Pluggable transceiver with 

1000BaseLX, LC, 10km, 0 to 60°C 

 SFP-1GLXLC-T: Small Form factor Pluggable transceiver with 

1000BaseLX, LC, 10km, -40 to 75°C 

 SFP-1GLHXLC: Small Form factor Pluggable transceiver with 

1000BaseLHX, LC, 40 km, 0 to 60°C  

 SFP-1GLHXLC-T: Small Form factor Pluggable transceiver with 

1000BaseLHX, LC, 40 km, -40 to 75°C 

 SFP-1GZXLC: Small Form factor Pluggable transceiver with 

1000BaseZX, 80 km, LC, 0 to 60°C 

 ABC-01: Automatic Backup Configurator via RS-232 Console Port, 0 

to 60°C 

 DR-4524 DIN-Rail Power Supply (24 VDC, 45W/2A, with 85 to 264 

VAC input) 

 DR-75-24 DIN-Rail Power Supply (24 VDC, 75W/3.2A, with 85 to 

264 VAC input) 

 DR-120-24 DIN-Rail Power Supply (24 VDC, 120W/5A, with 88 to 

132 VAC/176 to 264 VAC input by switch) 

 EDS-SNMP OPC Server Pro CD with EDS-SNMP OPC Server 

software and user’s manual 

 WK-46 Wall Mounting Kit (will be shipped with the product) 

 RK-4U 4U-high 19" rack mounting kit 
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Panel Views of EDS-510A 

 

 

 

1. 1 to 7: 10/100BaseT(X) port 

2. G1: 

EDS-510A-3GT 

 10/100/1000BaseT(X) port 

EDS-510A-1GT2SFP 

 10/100/1000BaseT(X) port 

EDS-510A-3SFP 

 1000BaseSX/LX/LHX/ZX port 

3. G2: 

EDS-510A-3GT 

 10/100/1000BaseT(X) port 

EDS-510A-1GT2SFP 

 1000BaseSX/LX/LHX/ZX port 

EDS-510A-3SFP 

 1000BaseSX/LX/LHX/ZX port 

4. G3: 

EDS-510A-3GT 

 10/100/1000BaseT(X) port 

EDS-510A-1GT2SFP 

 1000BaseSX/LX/LHX/ZX port 

EDS-510A-3SFP 

 1000BaseSX/LX/LHX/ZX port 

5. G1, G2, G3: LED indicators for 

1000 Mbps ports  

6. PWR1: LED for power input 1 

7. PWR2: LED for power input 2 

8. FAULT: LED indicator 

9. MSTR/HEAD: LED indicator 

10. CPLR/TAIL: LED indicator 

11. 100M: LED indicator for TP port 

12. 10M: LED indicator for TP port 

13. Model Name 
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Top Panel: 

1. Ground screw 

2. RS-232 console port 

3. Heat dissipation orifices 

4. DIP switches for Ring Master, Ring 

Coupler, and Turbo Ring 

5. 6-pin terminal block for DI 1, DI 2, 

and PWR 2 

6. 6-pin terminal block for PWR1, 

Relay 1, and Relay 2 

 

Rear Panel: 

1. Screw holes for Wall Mounting Kit 

2. DIN-Rail Kit 

Mounting Dimensions 

 

Unit = mm (inch) 
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DIN-Rail Mounting 

The aluminum DIN-Rail attachment plate should already be fixed to the 

back panel of the EDS-510A when you take it out of the box. If you need 

to reattach the DIN-Rail attachment plate to the EDS-510A, make sure 

the stiff metal spring is situated towards the top, as shown by the 

following figures. 

STEP 1 Insert the top of the 

DIN-Rail into the slot just below the 

stiff metal spring. 

STEP 2 The DIN-Rail attachment 

unit will snap into place as shown in 

the following illustration. 

  

To remove the EDS-510A from the DIN-Rail, simply reverse Steps 1 and 

2 above. 

Wall Mounting (Optional) 

For some applications, you will find it convenient to mount Moxa 

EDS-510A on the wall, as shown in the following illustrations: 

STEP 1—Remove the 

aluminum DIN-Rail 

attachment plate from the 

rear panel of the EDS-510A, 

and then attach the wall 

mount plates with M3 

screws, as shown in the 

figure at the right. 

 

 

STEP 2—Mounting the EDS-510A on the wall requires 

4 screws. Use the EDS-510A, with wall mount plates 

attached, as a guide to mark the correct locations of 

the 4 screws. The heads of the screws should be less 

than 6.0 mm in diameter, and the shafts should be less 

than 3.5 mm in diameter, as shown in the figure on at 

right. 
 

 

NOTE Before tightening the screws into the wall, make sure the screw 

head and shank size are suitable by inserting the screw through 

one of the keyhole-shaped apertures of the Wall Mounting Plates. 

 

Do not screw the screws in all the way—leave about 2 mm to allow room 

for sliding the wall mount panel between the wall and the screws. 
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STEP 3—Once the screws are fixed 

to the wall, insert the four screw 

heads through the wide parts of the 

keyhole-shaped apertures, and then 

slide the EDS-510A downwards, as 

indicated in the figure at the right. 

Tighten the four screws for more 

stability. 

 

 

 ATEX Information 

1. Certificate number DEMKO 08 ATEX 0810937x 

2. Ambient range (-40°C  Tamb  75°C) 

3. Certification string (Ex nA nC IIC T4 Gc)  

4. Standards covered ( EN 60079-0:2012, EN60079-15:2010) 

5. The conditions of safe usage: 

 These products must be mounted in an IP54 enclosure. 

 Install in an area of pollution degree 2 or less. 

 Use a conductor wire of size 0.2 mm² or greater. 

 PROVISIONS SHALL BE MADE, EITHER IN EXTERNAL TO THE 

APPARATUS, TO PREVENT THE RATED VOLTAGE BEING 

EXCEEDED BY THE TRANSIENTS DISTURBANCES OF MORE 

THAN 40 % 

 

Wiring Requirements 

 

WARNING 

Do not disconnect modules or wires unless power has been 

switched off or the area is known to be non-hazardous. The 

devices may only be connected to the supply voltage shown on 

the type plate. The devices are designed for operation with a 

Safety Extra-Low Voltage. Thus, they may only be connected to 

the supply voltage connections and to the signal contact with the 

Safety Extra-Low Voltages (SELV) in compliance with IEC950/ 

EN60950/ VDE0805. 

 

 

 

ATTENTION 

This unit is a built-in type. When the unit is installed in another 

piece of equipment, the equipment enclosing the unit must 

comply with fire enclosure regulation IEC 60950/EN60950 (or 

similar regulation). 
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ATTENTION 

Safety First! 

Be sure to disconnect the power cord before installing and/or 

wiring your Moxa EtherDevice Switch. 

Calculate the maximum possible current in each power wire and 

common wire. Observe all electrical codes dictating the 

maximum current allowable for each wire size. 

If the current goes above the maximum ratings, the wiring could 

overheat, causing serious damage to your equipment. 

 

Please read and follow these guidelines: 

 Use separate paths to route wiring for power and devices. If power 

wiring and device wiring paths must cross, make sure the wires are 

perpendicular at the intersection point. 

NOTE: Do not run signal or communications wiring and power wiring 

through the same wire conduit. To avoid interference, wires with 

different signal characteristics should be routed separately 

 You can use the type of signal transmitted through a wire to 

determine which wires should be kept separate. The rule of thumb is 

that wiring that shares similar electrical characteristics can be 

bundled together 

 You should separate input wiring from output wiring 

 We advise that you label the wiring to all devices in the system. 

Grounding the Moxa EDS-510A 

Grounding and wire routing help limit the effects of noise due to 

electromagnetic interference (EMI). Run the ground connection from the 

ground screw to the grounding surface prior to connecting devices. 

 

ATTENTION 

This product is intended to be mounted to a well-grounded 

mounting surface such as a metal panel. 
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Wiring the Relay Contact 

The EDS-510A has two sets of relay outputs—relay 1 and relay 2. Each 

relay contact uses two contacts of the terminal block on the EDS-510A’s 

top panel. Refer to the next section for detailed instructions on how to 

connect the wires to the terminal block connector, and how to attach the 

terminal block connector to the terminal block receptor. In this section, 

we illustrate the meaning of the two contacts used to connect the relay 

contact. 

 

FAULT: 

The two sets of relay contacts of the 

6-pin terminal block connector are 

used to detect user-configured 

events. The two wires attached to 

the fault contacts form an open 

circuit when a user-configured event 

is triggered. If a user-configured 

event does not occur, the fault 

circuit remains closed. 

Wiring the Redundant Power Inputs 

The EDS-510A has two sets of power inputs—power input 1 and power 

input 2. The top two contacts and the bottom two contacts of the 6-pin 

terminal block connector on the EDS-510A’s top panel are used for the 

two digital inputs. The top and front views of one of the terminal block 

connectors are shown here. 

 

STEP 1: Insert the negative/positive 

DC wires into the V-/V+ terminals, 

respectively. 

STEP 2: To keep the DC wires from 

pulling loose, use a small flat-blade 

screwdriver to tighten the 

wire-clamp screws on the front of 

the terminal block connector. 

STEP 3: Insert the plastic terminal 

block connector prongs into the 

terminal block receptor, which is 

located on the EDS-510A’s top 

panel. 
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Wiring the Digital Inputs 

The EDS-510A has two sets of digital inputs, DI 1 and DI 2. Each DI 

consists of two contacts of the 6-pin terminal block connector on the 

EDS-510A’s top panel, which are used for the two DC inputs. The top and 

front views of one of the terminal block connectors are shown here. 

 

STEP 1: Insert the negative 

(ground)/positive DI wires into the 

/I1 terminals, respectively. 

STEP 2: To keep the DI wires from 

pulling loose, use a small flat-blade 

screwdriver to tighten the 

wire-clamp screws on the front of 

the terminal block connector. 

STEP 3: Insert the plastic terminal 

block connector prongs into the 

terminal block receptor, which is 

located on the EDS-510A’s top 

panel. 

Communication Connections 

Each EDS-510A switch has 3 types of communication port: 

 1 RJ45 console port (RS-232 interface) 

 7 10/100BaseTX Ethernet ports 

 3 gigabit Ethernet ports: 

3 10/100/1000BaseTX ports, or 1 10/100/1000BaseTX and 2 

1000BaseSFP (mini-GBIC) ports, or 3 1000BaseSFP (mini-GBIC) 

ports 

In this section, we present two types of diagrams—Pinout Diagrams and 

Cable Wiring Diagrams—that convey information about the ports and the 

cables used to connect the EDS-510A to other devices: 

Pinouts The “Pinouts” diagrams display the type of signal passing 

through each of the port’s pins. 

Cable Wiring The “Cable Wiring” diagrams present standard cable 

wiring schemes for cables used to connect the EDS-510A’s ports to other 

devices. These diagrams display three pieces of information: 

1. When building your own cable, refer to the “pin-to-pin” cable 

wiring information displayed between the two vertical dashed lines 

to see which pin of the connector on the left should be connected to 

which pin of the connector on the right. 

2. The information to the left of the left vertical dashed lines gives the 

pinouts of the relevant EDS-510A port. 

3. The information to the right of the right vertical dashed line gives the 

pinouts of the opposing device’s port. 

 

NOTE 1. The pin numbers for male DB9 connectors and hole 

numbers for female DB9 connectors are labeled on the 

connector. 

2. The pin numbers for 10-pin RJ45 connectors (and ports) are 

typically not labeled on the connector (or port). Refer to the 

following Pinout and Cable Wiring diagrams to see how 

10-pin RJ45 pins are numbered. 
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RS-232 Connection 

The EDS-510A has one RS-232 (10-pin RJ45) console port, located on the 

top panel. Use either an RJ45-to-DB9 (see the cable following wiring 

diagrams) to connect the EDS-510A’s console port to your PC’s COM port. 

You may then use a console terminal program, such as Moxa PComm 

Terminal Emulator, to access the EDS-510A’s console configuration 

utility. 

RJ45 (10-pin) Console Port Pinouts 

Pin Description 

1 --- 

2 DSR 

3 RTS 

4 --- 

5 TxD 

6 RxD 

7 GND 

8 CTS 

9 DTR 

10 --- 
 

 

 

RJ45 (10-pin) to DB9 (F) Cable Wiring 

 

10/100BaseT(X) Ethernet Port Connection 

The 10/100BaseT(X) ports located on the EDS-510A’s front panel are 

used to connect to Ethernet-enabled devices. Most users configure these 

ports for Auto MDI/MDI-X mode, in which case the port’s pinouts are 

adjusted automatically depending on the type of Ethernet cable used 

(straight-through or cross-over), and the type of device (NIC-type or 

HUB/Switch-type) connected to the port. 

In what follows, we give pinouts for both MDI (NIC-type) ports and MDI-X 

(HUB/Switch-type) ports. We also give cable wiring diagrams for 

straight-through and cross-over Ethernet cables. 
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10/100Base T(x) RJ45 Pinouts 

MDI Port Pinouts MDI-X Port Pinouts 8-pin RJ45 

Pin Signal 

1 Tx+ 

2 Tx- 

3 Rx+ 

6 Rx- 
 

Pin Signal 

1 Rx+ 

2 Rx- 

3 Tx+ 

6 Tx- 
 

 

 

RJ45 (8-pin) to RJ45 (8-pin) Straight-through Cable Wiring 

 

RJ45 (8-pin) to RJ45 (8-pin) Cross-over Cable Wiring 

 

1000BaseT Ethernet Port Connection 

1000BaseT data is transmitted on differential TRD+/- signal pairs over 

copper wires. 

MDI/MDI-X Port Pinouts 

Pin Signal 

1 TRD(0)+ 

2 TRD(0)- 

3 TRD(1)+ 

4 TRD(2)+ 

5 TRD(2)- 

6 TRD(1)- 

7 TRD(3)+ 

8 TRD(3)- 
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1000BaseSFP (mini-GBIC) Fiber Port 

The gigabit Ethernet ports on the EDS-510A-1GT2SFP and 

EDS-510A-3SFP are 1000BaseSFP Fiber ports, which require using the 

gigabit mini-GBIC fiber transceivers to work properly. Moxa provides 

completed transceiver models for different distance requirement. Please 

refer to Specifications section for more optical fiber information. 

The concept behind the LC port and cable is quite straightforward. 

Suppose that you are connecting devices I and II; contrary to electrical 

signals, optical signals do not require a circuit in order to transmit data. 

Consequently, one of the optical lines is used to transmit data from device 

I to device II, and the other optical line is used transmit data from device 

II to device I, for full-duplex transmission. 

Remember to connect the Tx (transmit) port of device I to the Rx (receive) 

port of device II, and the Rx (receive) port of device I to the Tx (transmit) 

port of device II. If you make your own cable, we suggest labeling the two 

sides of the same line with the same letter (A-to-A and B-to-B, as shown 

below, or A1-to-A2 and B1-to-B2). 

LC-Port Pinouts LC-Port to LC-Port Cable Wiring 

 
 

 

 

ATTENTION 

This is a Class 1 Laser/LED product. To avoid causing serious 

damage to your eyes, do not stare directly into the Laser Beam. 

 

 

Turbo Ring DIP Switch Settings 

EDS-510A series are plug-and-play managed redundant Ethernet 

switches. The proprietary Turbo Ring protocol was developed by Moxa to 

provide better network reliability and faster recovery time. Moxa Turbo 

Ring’s recovery time is less than 300 ms (Turbo Ring) or 20 ms (Turbo 

Ring V2) —compared to a 3- to 5-minute recovery time for commercial 

switches—decreasing the possible loss caused by network failures in an 

industrial setting. 

There are 4 Hardware DIP Switches for Turbo Ring on the top panel of 

EDS-510A that can help setup the Turbo Ring easily within seconds. If you 

do not want to use a hardware DIP switch to setup the Turbo Ring, you 

can use a web browser, telnet, or console to disable this function. 

NOTE Please refer to the Turbo Ring DIP Switch section and Using 

Communication Redundancy section in User’s Manual for 

more detail information about the settings and usage of Turbo 

Ring and Turbo Ring V2. 
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EDS-510A Series DIP Switches 

 

The default setting for each DIP Switch is OFF. The 

following table explains the effect of setting the DIP 

Switch to the ON position. 

 

“Turbo Ring” DIP Switch Settings 

DIP 1 DIP 2 DIP 3 DIP 4 

Reserved for 

future use. 

ON: Enables this 

EDS as the Ring 

Master. 

ON: Enables the 

default “Ring 

Coupling” ports. 

ON: Activates 

DIP switches 1, 2, 

3 to configure 

“Turbo Ring” 

settings. 

OFF: This EDS 

will not be the 

Ring Master. 

OFF: Do not use 

this EDS as the 

ring coupler. 

OFF: DIP 

switches 1, 2, 3 

will be disabled. 

 

“Turbo Ring V2” DIP Switch Settings  

DIP 1 DIP 2 DIP 3 DIP 4 

ON: Enables the 

default “Ring 

Coupling 

(backup)” port. 

ON: Enables this 

EDS as the Ring 

Master. 

ON: Enables the 

default “Ring 

Coupling” port. 

ON: Activates 

DIP switches 1, 

2, 3 to configure 

“Turbo Ring V2” 

settings. 

OFF: Enables the 

default “Ring 

Coupling 

(primary)” port. 

OFF: This EDS 

will not be the 

Ring Master. 

 

OFF: Do not use 

this EDS as a ring 

coupler. 

OFF: DIP 

switches 1, 2, 3 

will be disabled. 

 

NOTE You must enable the Turbo Ring function first before using the 

DIP switch to activate the Master and Coupler functions. 

 

 

NOTE If you do not enable any of the EDS-510A switches to be the Ring 

Master, the Turbo Ring protocol will automatically choose the 

EDS-510A with the smallest MAC address range to be the Ring 

Master. If you accidentally enable more than one EDS-510A to be 

the Ring Master, these EDS-510A switches will auto-negotiate to 

determine which one will be the Ring Master. 
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LED Indicators 

The front panel of the Moxa EDS-510A contains several LED indicators. 

The function of each LED is described in the following table: 

LED Color State Description 

PWR1 AMBER 

On 
Power is being supplied to power input 

P1. 

Off 
Power is not being supplied to power 

input P1. 

PWR2 AMBER 

On 
Power is being supplied to power input 

P2. 

Off 
Power is not being supplied to power 

input P2. 

FAULT RED 

On 

When the corresponding PORT alarm 

is enabled, and a user-configured 

event is triggered. 

Off 

When the corresponding PORT alarm 

is enabled and a user-configured 

event is not triggered, or when the 

corresponding PORT alarm is 

disabled. 

MSTR/HEAD GREEN 

On 

When the EDS-510A is set as the 

Master of the Turbo Ring, or as the 

Head of the Turbo Chain. 

Blinking 

The EDS-510A has become the Ring 

Master of the Turbo Ring, or the Head 

of the Turbo Chain, after the Turbo 

Ring or the Turbo Chain is down. 

Off 

When the EDS-510A is not the Master 

of this Turbo Ring or is set as the 

Member of the Turbo Chain. 

CPLR/TAIL GREEN 

On 

When the EDS-510A coupling function 

is enabled to form a back-up path, or 

when it's set as the Tail of the Turbo 

Chain. 

Blinking When the Turbo Chain is down. 

Off 

When the EDS-510A disables the 

coupling function, or is set as the 

Member of the Turbo Chain. 

10M 

(TP) 
GREEN 

On TP port’s 10 Mbps link is active. 

Blinking Data is being transmitted at 10 Mbps. 

Off TP port’s 10 Mbps link is inactive. 

100M 

(TP) 
GREEN 

On TP port’s 100 Mbps link is active. 

Blinking 
Data is being transmitted at 100 

Mbps. 

Off TP port’s 100 Mbps link is inactive. 

1000M 

(TP/SFP) 
GREEN 

On 
TP/SFP port’s 1000 Mbps link is 

active. 

Blinking 
Data is being transmitted at 1000 

Mbps. 

Off 
TP/SFP port’s 1000 Mbps link is 

inactive. 
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Specifications 

Technology 

Standards IEEE802.3, 802.3u, 802.3x, 802.1D, 802.1w, 

802.1Q, 802.1p, 802.1X, 802.3ad, 802.3z 

Protocols IGMPv1/v2, GMRP, GVRP, SNMPv1/v2c/v3, 

DHCP Server/Client, BootP, TFTP, SNTP, SMTP, 

RARP, RMON, HTTP, HTTPS, Telnet, Syslog, 

DHCP Option 66/67/82, SSH, SNMP Inform, 

Modbus/TCP, LLDP, IEEE 1588 PTP, IPv6 

MIB MIB-II, Ethernet-like MIB, P-BRIDGE MIB, 

Q-BRIDGE MIB, Bridge MIB, RSTP MIB, RMON 

MIB Group 1,2,3,9 

Interface 

RJ45 Ports 10/100/1000BaseT(X) auto negotiation speed, 

F/H duplex mode, and auto MDI/MDI-X 

connection 

Fiber Ports optional 1000BaseSX/LX/LHX/ZX (LC 

connector) 

Console Port RS-232 (10-pin RJ45) 

LED Indicators PWR1, PWR2, FAULT, 10/100M (TP port), 

1000M, MSTR/HEAD, CPLR/TAIL 

Alarm Contact Two relay outputs with current carrying capacity 

of 1A @ 24 VDC 

Digital Input Two inputs with the same ground, but 

electrically isolated from the electronics 

 

-30 to +3V 

 

Optical Fiber 1000BaseSX/LX/LHX/ZX 

 SX LX LHX ZX 

Wavelength 850 nm 1310 nm 1310 nm 1310 nm 

Max. Tx -4 dBm -3 dBm 1 dBm +5 dBm 

Min. Tx -9.5 dBm -9.5 dBm -4 dBm 0 dBm 

Rx Sensitivity -18 dBm -20 dBm -24 dBm -24 dBm 

Link Budget 8.5 dB 10.5 dB 20 dB 24 dB 

Typical Distance 
550m (a) 

275m (b) 

1100m (c) 

550m (d) 

10km (e) 

40km (e) 80km (f) 

Saturation 0 dBm -3 dBm -3 dBm -3 dBm 
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 10A 10B 20A 20B 40A 40B 

Wavelength 

TX: 

1310nm 

RX: 

1550nm 

TX: 

1550nm 

RX: 

1310nm 

TX: 

1310nm 

RX: 

1550nm 

TX: 

1550nm 

RX: 

1310nm 

TX: 

1310nm 

RX: 

1550nm 

TX: 

1550nm 

RX: 

1310nm 

Max. Tx -3 dBm -3 dBm -2 dBm -2 dBm +2 dBm +2 dBm 

Min. Tx -9 dBm -9 dBm -8 dBm -8 dBm -3 dBm -3 dBm 

Rx 

Sensitivity 

-21 dBm -21 dBm -23 dBm -23 

dBm 

-23 dBm -23 

dBm 

Link Budget 12 dB 12 dB 15 dB 15 dB 20 dB 20 dB 

Typical 

Distance 

10 km 10 km 20 km 20 km 40 km 40 km 

Saturation -1 dBm -1 dBm -1 dBm -1 dBm -1 dBm -1 dBm 

  

Power 

Input Voltage 24 VDC (12 to 45 VDC), redundant inputs 

Input Current (@24V) 0.65A: (EDS-510A-3GT) 

0.44A: (EDS-510A-1GT2SFP) 

0.46A: (EDS-510A-3SFP) 

Connection Two removable 6-pin terminal blocks 

Overload Current 

Protection 

Present 

Reverse Polarity 

Protection 

Present 

Mechanical 

Casing IP30 protection, metal case 

Dimensions (W  H  D) 80.5  135  105 mm (3.17  5.31  4.13 in) 

Weight  1.17 kg 

Installation  DIN-Rail, Wall Mounting Kit (optional) 

Environment 

Operating Temperature 0 to 60°C (32 to 140°F), standard models 

-40 to 75°C (-40 to 185°F), wide temp. models 

Storage Temperature -40 to 85°C (-40 to 185°F) 

Ambient Relative 

Humidity 

5 to 95% (non-condensing) 

Regulatory Approvals 

Safety UL 60950-1, UL 508, 

CSA C22.2 No. 60950-1, EN 60950-1 

Hazardous Location UL/cUL Class I, Division 2, Groups A, B, C, and 

D, ATEX Zone 2, Ex nA nC IIC T4 Gc 

EMI FCC Part 15, CISPR (EN 55022) class A 

EMS EN 61000-4-2 (ESD), Level 3 

EN 61000-4-3 (RS), Level 3 

EN 61000-4-4 (EFT), Level 2 

EN 61000-4-5 (Surge), Level 3 

EN 61000-4-6 (CS), Level 3 

EN 61000-4-8 

EN 61000-4-11 

EN 61000-4-12 

Shock IEC 60068-2-27 

Freefall IEC 60068-2-32 

Vibration IEC 60068-2-6 

WARRANTY 5 years 
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Technical Support Contact Information 

www.moxa.com/support 

Moxa Americas: 

Toll-free: 1-888-669-2872 

Tel: 1-714-528-6777 

Fax: 1-714-528-6778 

Moxa China (Shanghai office): 

Toll-free: 800-820-5036 

Tel: +86-21-5258-9955 

Fax: +86-21-5258-5505 

Moxa Europe: 

Tel: +49-89-3 70 03 99-0 

Fax: +49-89-3 70 03 99-99 

Moxa Asia-Pacific: 

Tel: +886-2-8919-1230 

Fax: +886-2-8919-1231 
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3.3.1 Aerzon 
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TURBO BLOWER 

O&M MANUAL 

 
 

Touch screen version 

 

Aerzen Turbo Co., Ltd. 
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Basic Function and parameter description of a Turbo Blower 

 

The Aerzen Turbo Blower is a high efficient machine that is conveying and 

compressing air. It’s function is characterized by a certain pressure rise and a 

certain volume flow range. It’s used to supply compressed air to waste water 

treatment plants and for other applications. 

It consist of a turbomachinery part, an electric motor, an inverter and a 

controller. All this components are arranged in a closed and noise insulated 

package. The fresh air is sucked through a filter in the package by the rotating 

impeller of the turbomachine. The impeller is driven by the high speed electric 

PM motor. The electric power has to be connected to the package and it’s 

converted and inverted by the vfd to supply the motor with AC current. The 

controller is operating the vfd and the connection to the user is done by a HMI 

or a connection to the central controlling unit via Internet. 

The compressed air leaves the package through a flange on top of the blower 

that should be connected via a flexible joint and a check valve to the user 

piping system. 

The cooling air is discharged through an elbow on top of the blower and can be 

used in a separate piping system as required.  

The blower package should always kept closed. Opening is only allowed by 

special service personal after switching of the main circuit breaker. Any 

manipulation of the parts inside, disassembly or change of the settings is only 

allowed by special educated personal. 

The blower and it’s parts should only be used for conveying air as described in 

this text and in the owners manual. The use of other gases is not allowed.  

The blower cannot convey liquids and solids and chaffing of parts is also 

impossible. This will destroy the blower and will impact persons. 

If you have any problems with the blower, please call the Aerzen Turbo Service.     
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Preface 
 

 

 

This manual contains essential information related to the installation, 

operation, and maintenance of the turbo blowers manufactured by Aerzen Turbo 

Co., Ltd.  This manual does not contain complete details of every variation in 

equipment. 

 

Carefully read this manual before installing and operating the equipment.  

Following the instructions in this manual can prevent potential dangerous 

situations during operation and maintenance. 

 

If you have any further questions or need additional technical assistance, 

please contact your nearest Aerzen Turbo Co., Ltd. representative. 

 

 

 

 

CCooppyyrriigghhtt  ©©  22001122  bbyy  AAeerrzzeenn  TTuurrbboo  CCoo..,,  LLttdd..  

 

AAllll  rriigghhttss  rreesseerrvveedd..  

  

TThhiiss  mmaannuuaall  iiss  oowwnneedd  bbyy  AAeerrzzeenn  TTuurrbboo  CCoo..,,  LLttdd..    IItt  ccoonnttaaiinnss  ccoonnffiiddeennttiiaall  aanndd  

ttrraaddee  sseeccrreett  iinnffoorrmmaattiioonn..    NNoo  ppaarrtt  ooff  tthhiiss  mmaannuuaall  mmaayy  bbee  rreepprroodduucceedd  oorr  

ttrraannssmmiitttteedd  bbyy  aannyy  mmeeaannss  wwiitthhoouutt  wwrriitttteenn  ppeerrmmiissssiioonn  ffrroomm  AAeerrzzeenn..    TThhee  

aauutthhoorriizzeedd  uusseerr  sshhoouulldd  nnoott  ddiisscclloossee  ttoo  aannyy  uunnaauutthhoorriizzeedd  uusseerr  aannyy  pprroopprriieettaarryy  oorr  

ccoonnffiiddeennttiiaall  iinnffoorrmmaattiioonn  ccoonnttaaiinneedd  hheerreeiinn..    TThhee  uussee  ooff  tthhiiss  mmaannuuaall  bbyy  

uunnaauutthhoorriizzeedd  uusseerr  mmiigghhtt  bbee  ppuunniisshhaabbllee  bbyy  llaaww..  
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1. Introduction 
 

1.1. General Articles 

 

Aerzen Turbo Co., Ltd. vouches for the quality of their products and are 

responsible for any defects in the product that occur within 24 months of 

delivery.  If the period of warranty specified is other than 24-months it may 

have priority. 

 

 

1.1.1. Warranty 

 

Aerzen Turbo Co., Ltd. will repair defective products at no cost to the owner 

within the term of the warranty.  Damage or defects resulting from improper 

handling, storage, maintenance, operation, or damage resulting from practices 

that do not follow the operations and maintenance manual will be the 

responsibility of the owner. 

 

 

1.1.2. Limitation of Liability 

 

Aerzen Turbo Co., Ltd. is responsible only for defects of the products. Aerzen 

is not responsible for the secondary loss caused from the defects of any of the 

products. 

 

 

1.1.3. Applicable Models 

 

The content of this manual is applicable to all of Aerzen Turbo Co., Ltd. 

blowers G4.5. 

 

 

1.1.4. Unacceptable Operating Practices 

 

 Starting and stopping the blower without first operating in unloaded mode 
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allowing the blower motor to cool down. 

 Stopping the blower by pushing the Emergency Stop button under normal 

operating conditions.   

 Exerting static or dynamic forces onto the blower discharge flange and 

thus also the discharge cones.   

 Operation in improperly ventilated areas.   

 Operation with pressure spikes causing the blower to go into surge mode 

and shut down without unloading and cooling the motor off.   

 Operating with unacceptable voltages, voltage fluctuations, and residual 

harmonics in the power supply.   

 Operation with incorrect and / or improper maintained air filters 

 Operation with removed sound enclosure panels (will affect or completely 

void the warranty) 

 Operation below minimum and above maximum blower speed  

 Operation with too much pressure loss on motor and / or variable speed 

drive cooling ducts 

 Operation without that the customer pipe work is properly support under 

all operating conditions 

 Operation with any other medium than air 

 Outdoor operation without proper weather protection.  

 Placing foreign objects or substances into the blower package.  Do not 

place foreign objects or substances near the blower package or suction 

piping/housing where they may be pulled into the blower suction.  

Foreign objects and substances sucked into the high-speed impeller may 

cause serious damage or injury.  Do not change or modify intake filters 

during blower operation. 

 Exceeding the maximum nameplate pressure rating of the blower. 

 Closing any installed main suction or discharge valves during operation. 

Unexpected closure of these valves may result in surge. 

 Maintaining the blower during operation. 

 

 

1.1.5. Recommended Operating Practices 

 

 Quick energizing and de-energizing of the DC link voltage upon longer 

standstill periods.  

 Operation in idle mode if the blower is being shut down more than 5 
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times a day.   

 Always switch to unload mode prior to shut down.  Suggested time 

period 10 minutes.   

 Operation with hardwired inputs and outputs. 

 Operating in Current mode is preferred. 

 

 

1.1.6. Allowable Operating Frequency of Aerzen Turbo Blower 

 

The two following operation modes are developed to protect the machine und 

the electric parts, as motors, VFD, IGBT’s (Insulated-gate bipolar Transistor) as 

well as the safe discharge of capacitors.  

 

 

1.1.6.1. Operation Mode START/STOP (LOAD/OFF) 

 

 

Blower- 

Type 

Starts Time for Restart lock 

(t2) 

AT150 3 Starts per hour 20 min* 

AT200 3 Starts per hour 20 min* 

AT300 2 Starts per hour  30 min* 

AT400 2 Starts per hour 30 min* 

<=AT100 3 Starts per hour 20 min* 

* Higher operating frequency only after consultation with Manufacturer. 

 

For control and protection the restart lock is necessary and the proposed 

times (t2) of restart lock must be observed strictly. 

The starts must be evenly spread over one hour.  

 

 

1.1.6.2. Operation Mode START/IDLE/STOP (LOAD/UNLOAD/OFF) 

 

If the Turbo Blower is started more than 12 times per day from operating mode 

START/STOP (LOAD/OFF), it’s mandatory necessary to select the operating 

mode START/IDLE/ STOP. At this in the idle phase a cool down time (t3) and 

after the STOP a restart lock of (t4) is mandatory. 
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Blower  

Type 

Starts  

per day 

Cool down time (t3) Time for Restart 

lock (t4) 

AT150 12 Starts per day 120 min engine idle* 15 min* 

AT200 12 Starts per day 120 min engine idle* 15 min* 

AT300 10 Starts per day 150 min engine idle* 20 min* 

AT400 8 Starts per day 180 min engine idle* 20 min* 

<=AT100 12 Starts per day 120 min engine idle* 15 min* 

* Higher operating frequency and shorter cool down times only after 

consultation with Manufacturer. 

 

For control and protection a cool down time and a restart lock is mandatory 

and the recommended times (t2) and (t3) are to be strongly maintained. 

The starts must be evenly spread over one day. 
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1.2. Specification 

 

Figure1-1 Name Plate 

The blower nameplate is located on the left side panel of the blower package.  

The nameplate contains data specific to the blower model. 

Table 1-1 General Specification 

Item Specification Comment 

Type Turbo blower with PM motor/air bearing/VFD  

Flow Control By Speed variation  

Motor Drive Inverter drive with VFD control  

Voltage / 

Frequency 

440 V ~ 480 V, 60 Hz, 3 PHASE and  

380 V ~ 400 V, 50/60 Hz, 3 PHASE 

 

Blow Off valve Pneumatic or Solenoid  

Cooling Air-cooled or Water-cooled(above 400HP)  

Vibration Below 2 mm/s (0.08 inch/s)  

*Sound Noise 78 dB ~ 84 dB @ 1 m 

Temperature -20°C ~ +40°C (-4°F ~ +104°F)  

Humidity ~ 95 %RH  

Atmosphere ~ 101.325 kPaA (14.7 psiA )  
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1.3 Machine Description 

1.3.1. Compressor & Impeller 

Impellers are made from SUS 630 by precision die-casting using the lost-wax 

method. The impeller blades are designed using three dimensional 

computational fluid dynamics numeric analysis. 

 

1.3.2. Shaft and air foil bearing 

The main motor shaft is directly connected to the impeller.   Hydrodynamic 

air foil bearings are used to provide oil-less lubrication system for the motor 

shaft.  Hydrodynamic forces produce a pressure gradient around the shaft 

resulting in a bearing system with no mechanical contact between the shaft and 

journal bearing.  The use of air foil bearings eliminates the need for oil bearings, 

oil seals, oil filters, oil coolers, etc. 

 

1.3.3. Variable frequency driver (VFD) 

The variable frequency driver and permanent magnet motor combine to 

control the speed of impeller, which in turn controls the flow rate and/or 

discharge pressure. 

 

1.3.4. PM motor 

The PM (permanent magnet) motor rotates due to the electromagnetic 

interactions between the stator coils and the rotor, which is constructed from 

permanent magnets.  The motor can start with only 10% of the full load current.  

The PM motors can operate at speeds up to 48,000 rpm and with 95% 

efficiencies. 

 

1.3.5. Touch-LCD Display 

The colored Touch-LCD has various functions as listed below; 

- Operating data display 

- Graph of machine’s operating point 

- Operating history which has each second and every one hour. 

- The fault summary data and its error code 

- Instance graphic view of each operating value. 

- Operation mode set-up 

- On- off control 

- Communication mode set-up 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2244 of 3354



 

 - 13 - 

 

1.3.6. Sensors 

- Sensors for the measurement of intake/discharge temperature 

- Sensor for the measurement of discharge pressure 

- Sensor for the measurement of intake differential pressure 

- Current sensor 

- Thermal switches to protect the VFD over-heating. 

 

1.3.7. Aux. Components 

- Flexible joint assemblies 

- Discharge check valves 

- Stop valve 

 

1.3.8. Option(s) 

- Harmonic filter 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2245 of 3354



 

 - 14 - 

2.1. Safety 

No. Warning and Caution Labels Position Comments 

1 

 

Left Panel: 

Base of 

blower unit 

near BUS BAR 

PROTECTIVE EARTH 

Protective earth. Establish 

and maintain protective earth 

ground according to the 

operator’s manual. 

2 

 

Left Panel: 

Center of 

power box 

door 

ELECTRIC SHOCK AZARD 

Electric shock hazard. 

Electric current is still alive 

when the machine stops. 

This unit is to be serviced by 

trained personnel only. 

3 

 

3 Panels: 

Except back panel 

NOISE HAZARD 

Noise hazard. Wear 

approved ear protection in 

this area. 

4 

 

Right Panel:  

Near exit of motor 

cooling air discharge 

Air collection drum 

(twin type) 

HOT SURFACE 

Hot surface, Do not 

touch. 

TURN OFF POWER and allow 

to cool before servicing. 

5 

 

Front Panel: 

Under LCD (or TFT) 

AVOID INJURY 

Avoid injury. This unit is to 

be serviced by trained 

personnel only. 

6 

 

Front Panel: 

Under LCD (or TFT) 

READ OPERATORS MANUAL 

Read and understand operat 

manual and all other safety 

instructions before using this 

equipment. 

 

Table 2-1. Warning and Caution Labels 
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Major warning and caution labels are shown in Table 2-1 for keeping the 

safety.  The position of each label is shown in Figure 2-1 and Figure 2-2 for 

the single and twin volute blower packages respectively. 

 

Figure 2 – 1 (a) Signs on the front side 

 

 

Figure 2-1 (b) Signs on the right side 
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Figure 2-1 (c) Signs on the left side 

 

Warning 
The equipment might be damaged or performance 

issue. 

 

* Read and understand operator’s manual and all other safety instructions 

before using this equipment. 

 

* Do not modify components or structures without authorization from Aerzen 

Turbo Co., Ltd..  Abnormal operation may cause serious injury or financial 

losses.  Please consult with Aerzen technician for support and assistance. 

 

* Do not place foreign objects or substances into the blower package.  Do not 

place foreign objects or substances near the blower package or suction 

piping/housing where they may be pulled into the blower suction.  Foreign 

objects and substances sucked into the high-speed impeller may cause 

serious damage or injury.  Do not change or modify intake filters during 
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Table 2-2. Important safety regulations 

blower operation. 

 

* Do not exceed the maximum nameplate pressure rating of the blower. 

 

* Do not close the main suction or discharge valve during operation. 

Unexpected closure of these valves may result in surge. 

 

* Do not perform any maintenance during blower operation. 

 

* Electric current inside the inverter is still energized for approximately 10 

minutes after the blower is completely shut down.  Do not attempt to access 

any blower panels, including filters, for a minimum of 10 minutes after 

complete shut down. 

* Electric power for lamps and displays at the filter panel are energized 

regardless of the status of the main breaker in the blower package.  Risk of 

electric shock is present even though this breaker in the off position. 

* Do not add unauthorized circuits to the control panel. Please contact an 

Aerzen Turbo Co., Ltd. technician for support and assistance. 

 

* All grounding should be completed in accordance with international electric 

standards. Use the special type 3 grounding method (Ground impedance : 

below 10Ω for 460V class). 

 

* Working on or disassembling the inverter is dangerous. Please contact a 

Aerzen Turbo Co., Ltd. technician for support and assistance. 

 

* The blower package does not meet standards for explosion proof equipment. 

Do install or operate this blower in a classified space or a potentially 

explosive environment. 

 

* Noise levels may exceed 85 dB during operation.  Wear protective hearing 

equipment while working around the blowers. Failing to use proper protective 

hearing equipment may expose you to noise levels that are dangerous. 

 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2249 of 3354



 

 - 18 - 

3. Storage 

  It is important to store equipment and materials in accordance with the 

manufacturers written instructions to prevent damage to equipment and 

materials prior to installation.   

 

3.1. Storage up to 120 days 

Blowers are shipped sealed in an air-tight plastic enclosure to protect the 

units from excessive dust and moisture.  If this seal is not compromised, 

special means of storage is not necessary.  If the seal is compromised, the 

products should be stored in a dust free environment where ambient 

temperature and humidity are controlled.  Supplemental ventilation may be 

necessary for the electric components if the humidity is excessive. 

 

3.2. Storage longer than 120 days 

Blowers are shipped sealed in an air-tight plastic enclosure to protect the 

units from excessive dust and moisture.  If this seal is not compromised, long 

term storage beyond 120 days can be accomplished by placing the equipment 

in a dry environment with temperatures ranging between 40 and 100 degrees F.  

If the seal is compromised or removed, the following guidelines should be 

followed:  

 

* Improper product storage may affect warranty durations. Please consult with 

your local Aerzen Turbo representatives, if you have any special storage case. 

- Store equipment in a location free from excessive dust and humidity.  Cover 

the blower package to prevent dust from migrating and settling inside the 

blower package.  

- Maintain the storage temperature as constant at possible.  Condensation due 

to ambient temperature variation may result in corrosion and/or  damage to 

electrical components. 

- Store with dehydrates such as silica gel to prevent condensation. 

- Install space heaters or 100 watt electric light bulbs to facilitate removal of 

moisture. 
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4. Installation 

4.1. Inspection of the Components 

Blowers and blower enclosures are shipped completely assembled, except 

the clamp between scroll and diffusing cone that has to be checked and 

fastened after connecting the blower to the customer piping system, to make 

sure that there are no loads on the blower. Components external to the blower 

enclosure (valves, flexible fittings, silencers, etc.) are shipped loose for 

installation by the contractor.  

 

Upon receiving a shipment the owner should inspect all the components to 

ensure no components are missing and that no components have been 

damaged during shipping. If components are missing or damaged they should 

be noted in Table 4-1 below. Please include this table along with a brief 

description of the damaged or missing component and forward it to your local 

representative or contact the Aerzen office.  

 

(* please check “√ “) 

Table 4-1. Delivery Check List 

4.2. Installation Location 

Selecting the appropriate installation environment and equipment arrangement 

is important and will save both installation and maintenance costs.  Equipment 

should be installed to provide safe and easy access for operations and 

classification Components Missing* Damaged** 

Main body 

Motor/Core Assembly, Inverter, Controller, Casing   

Intake Filter   

Blow-Off Valve   

Blower-Off Valve Silencer   

Aux. element 

Flexible Connection (suction and/or discharge)   

Discharge Silencer   

Discharge Check Valve   

Discharge Isolation Valve   

Option Harmonic & EMC Filter   
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maintenance personnel. 

 

 

4.2.1. The ideal location to install the blower is indoors and out of the weather 

where adequate lighting and space exist for operation and maintenance 

activities, In this atmosphere the blower package is not subjected to excessive 

climatic changes or dust. If the blower is installed indoors but in a dusty 

environment, the intake filter will require more frequent cleanings and changes. 

Excessive humidity, even if indoors, may also contribute to electrical and 

electronic component problems. 

 

4.2.2. The blowers should not be installed in locations where the blower or the 

suction intake of the blower will be subjected to various pollution sources such 

as smokestacks, cooling towers, high temperature exhaust gases, steam, etc. 

 

4.2.3. If the blower is installed outdoors a suitable means should be provided to 

protect the blower enclosure and the blower suction inlet from precipitation. 

 

4.2.4. The blower package should be installed where adequate ventilation is 

available to provide an adequate fresh source of air for the blower intake (if 

applicable) and the blower cooling system.  Reject heat from the blower is 

estimated at 3% of total power consumption and should be accounted for in 

any room ventilation system.  

 

4.2.5. Provide suitable working space around the blower for operations and 

maintenance activities. Activities might include inspection, repair, assembly, and 

disassembly. Table 4-2 shows recommended working spaces for each blower 

type. 

* Height is adjustable if the discharge piping system arranges to horizontal. 

Table 4-2 Recommended ample space 

Model Between machines Between wall Height 

Under AT100 < 1.5m (4.9ft) < 1m (3.3ft) < 5m (16.4ft) 

AT200 < 1.5m (4.9ft) < 1m (3.3ft) < 5m (16.4ft) 

AT300 < 2m (6.6ft) < 1m (3.3ft) < 5m (16.4ft) 

AT400 < 2m (6.6ft) < 1m (3.3ft) < 5m (16.4ft) 
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4.2.6. If the blowers are to be installed above grade or on a second floor of a 

building appropriate access ways should be provided to get spare or 

replacement parts into the facility. 

 

4.2.7. Install the blower on a flat, level, horizontal surface. The surface should 

be able to accommodate all static loads. The blowers do not impart a dynamic 

load to the installed base. Vibration from other devices should be effectively 

isolated so they do not impact the blower equipment base. Anchor bolts may be 

used to restrain blower movement due to external vibration or seismic activity.  

 

 

Figure 4-1 Foundation 

 

     

<Level Check in front view>           <Level Check in side view> 

 

Figure 4-2. Level Check 
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Figure 4-3 Anchoring 
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4.3. Preparations for Installation 

 

Before installation, the following items should be checked. 

 

Table 4-3. Check sheet for installation. 

Place :  Date of Check : 

Model : AT  Date of Delivery : 

Classification CHECK POINT Results 

Operating 

condition 

Pressure  Nominal operating pressure  

Flow rate  Nominal operating flow rate  

Drawing  Preparation of drawings with respect to piping  

usage  Fitness for the process  

Place 

space  Enough space for inspection  

suitability  Environmental suitability for installation  

maintenance  Enough space for maintenance  

Electricity 

power  Security for stabilized power source  

transformer  Enough capacity for operation  

Switching 

Board 

 Capacity of NFB(No Fuse Breaker) & power cable  

 Distance between NFB and installation place  

Piping 

discharge  Status of discharge piping  

Accessory  Status of Check valve, Flexible, silencer  

intake  Status of intake piping (if available)  

Etc 

Environmental 

Condition 

 Mechanical vibration level  

 Sound noise level  

 Amount of dust  

 Flatness of ground  

CCR 

operation 

 REMOTE/local operation  

 Application for MCP  

Picture  Pictures at the installation place  

etc  The other items  
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4.4. Transportation 

 

 

Products should be transported or moved using the following procedures. 

 

4.4.1. Ensure that there are no obstacles around the installation location. 

 

4.4.2. Lift and move the blower from underneath using either a hand palette jack 

or a forklift. Take precautions to avoid mechanical shocks while moving the 

equipment. If using the eyebolts please make sure that there are only tractive 

forces and no bending forces.  

 

 

 

Figure 4-4. Transportation 

 

 

 

 

Hand Palette Jack Fork Lift Truck Crane 
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4.5. Piping 

4.5.1. Line up the centerline of the discharge piping with the centerline of the 

blower discharge on the enclosure as shown in Figure 4-5. Verify that the 

height shown on the drawing agrees with the actual measured height at 

installation. 

   
 

Figure 4-5. Aligning the Blower and Marking the Position 

 

4.5.2. Rotate the blower about the discharge pipe center so as to get accurate 

position of the blower feet.  Then adjust horizontal level by adjusting the 

leveling feet beneath the blower as shown in Figure 4-6. 

 

Figure 4-6. Leveling Feet 
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4.5.3. Discharge Piping & Motor cooling Piping 

 

4.5.3.1. Install discharge accessories in accordance with Figure 4-7.  

Discharge components may include expansion joint, check valve and isolation 

valve.  Verify gaskets are properly inserted at this time. 

 

 

 

Figure 4-7. Discharge Piping Example 
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Figure 4-8. BOV & Motor cooling Piping configuration Example 

 

 

 

4.5.3.2. Install the flexible joint directly to the blower discharge flange. Support 

all piping and accessories independently from the blower. The weight of piping 

and accessories should not be transmitted to the blower package. After piping 

work is finished, check gap between Scroll and Diffusing Cone (3.5 to 5mm) 

and mount clamp! Don’t start Blower without this clamp (clamp not pre-

installed)!    

 

4.5.3.3. If possible, maintain at least 3 straight pipe diameters after the 

discharge check valve. 
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4.5.3.4. Verify the flow direction is consistent with the check valve operation.  

The check valve should be installed near the machine.  

 

4.5.3.5. Install the isolation valves (stop valve) after the check valve for future 

maintenance. 

 

Figure 4-9. Isolation(Butterfly) Valve 

 

4.5.4. Piping connection 

◇ Piping connection order on vertical arrangement 

 

1) Connect the discharge silencer to the customer piping system.(① + ②) 

 

 

 

2) Connect the Silencer and Check valve.(① + ② + ③) 

①Discharge pipe 

②Discharge silencer 
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3) Connect the Check valve and Flexible joint.(① + ② + ③ + ④) 

 

 

 

①Discharge pipe 

②Discharge silencer 

③ Check valve 

Be sure that the direction of the valves 

①Discharge pipe 

②Discharge silencer 

③Check valve 

④Flexible joint 
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4)Flexible joint와 Blower 토출부를 연결한다. 

U블로어에 Flexible joint 조립 시 다음 순서에 따라 조립한다. 

 

5) Connect the flexible joint to the Aerzen high speed turbo blower discharge end. 

① First thing is to make sure the top side of flexible joint is firmly connected with the 

discharge check valve and its centerline should be aligned with blower’s discharge end 

center. 

② The gap between the bottom of flexible joint and the top discharge end of the blower is 

adjustable with the limiter. 

③ Adjust this gap within 1mm on every direction between the bottom of the flexible joint and 

gasket placed on the discharge end of the blower.  The adjustment is made by loosening 

the limiter nuts on the flexible joint or adjusting the blower level feet. 

④ After adjusting the gap properly, tight the limiter bat nut and put it on double nut to prevent 

loosening the securing nut. 

Put on the marking point to check its status. 

  ⑤ Connect the bottom side of the flexible joint to the blower’s discharge end.  

     

 

 

 

②Discharge silencer 

■ Flexible joint  

   ; To prevent over expansion, please put the Limiter bar every 120 degrees on the flexible 

joint and tight it with a six (6) mm double nut. 
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■ Make sure its connection order is as listed below; 

 

① Customer’s piping system -> ②Check valve -> ③Elbow ->④ Flexible joint ->  

⑤ Aerzen Turbo blower discharge end. 

 

 

 

Secure the top side 

of flexible joint 

■ Flexible joint connection order 

Make centerline with 

the blower 

Adjust the gap distance 

between flexible and 

discharge end. 

Tight the limiter bar 

Connect the flexible joint to the 

blower  
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①Discharge pipe 

②Discharge Silencer 

③Check Valve 

④Flexible Joint 

⑤Blower Discharge 

■ Caution 

1. Make sure the piping support system is properly installed. Every discharge piping material’s 

weights are free from the top side of the blower package including the discharge flexible joint. 

2. If you have a more than 12 PSI (1 bar) machine, please do not forget to install the anchoring 

device. 

3. A gasket is required at every flanged connection. 
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◇ Piping connection order on horizontal arrangement 

1) Connect the discharge check valve to the customer piping system. (① + ②) 

 

 

 

 

 

 

 

 

2) Connect the elbow to the discharge check valve. (① + ② + ③) 

 

 

 

 

 

 

 

3) Connect the Check valve to the Elbow.(① + ② + ③ + ④) 

 

 

 

 

 

 

①Discharge pipe ②Discharge silencer 

①Discharge pipe ②Discharge silencer ③Check valve 

①Discharge pipe ②Discharge silencer ③Check valve ④Elbow 
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4) Join the flexible joint to the elbow. ① + ② + ③ + ④) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4)Flexible joint와 Blower 토출부를 연결한다. 

②Discharge silencer 

■ Flexible joint  

   ; To prevent over expansion, please put the Limiter bar every 120 degrees on the flexible 

joint and tight it with a six (6) mm double nut. 

 

①Discharge pipe ②Discharge silencer ③Check valve ④Elbow 

⑤Flexible joint 

■ Caution to connect the discharge check valve with vertical direction. 

1) You have to check its arrow mark on the surface of valve. 

2) Additionally, Its shaft should be located to the top side. (Refer to the attached photo.) 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2266 of 3354



 

 - 35 - 

5) Connect the flexible joint to the Aerzen Turbo high speed turbo blower discharge end. 

① First thing is to make sure the top side of flexible joint is firmly connected with the 

discharge check valve and its centerline should be aligned with blower’s discharge end 

center. 

② The gap between the bottom of flexible joint and the top discharge end of the blower is 

adjustable with the limiter. 

③ Adjust this gap within 1mm on every direction between the bottom of the flexible joint and 

gasket placed on the discharge end of the blower.  The adjustment is made by loosening 

the limiter nuts on the flexible joint or adjusting the blower level feet. 

④ After adjusting the gap properly, tight the limiter bat nut and put it on double nut to prevent 

loosening the securing nut. 

Put on the marking point to check its status. 

  ⑤ Connect the bottom side of the flexible joint to the blower’s discharge end.  

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

■ Flexible joint connection order 

Make centerline with 

the blower 

Adjust the gap distance 

between flexible and 

discharge end. 

Tight the limiter bar 

Secure the top side 

of flexible joint 

Connect the flexible joint to the 

blower  
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■ Make sure its connection order is as listed below; 

 

①Discharge pipe -> ②Silencer -> ③Check valve -> ④Elbow -> ⑤Flexible joint ->  

⑥Blower Discharge 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

■ Caution 

1. Make sure the piping support system is properly installed. Every discharge piping material’s 

weights are free from the top side of the blower package including the discharge flexible joint. 

2. If you have a more than 12 PSI (1 bar) machine, please do not forget to install the anchoring 

device. 

3. A gasket is required at every flanged connection. 

①Discharge pipe ②Discharge silencer ③Check valve ④Elbow 

⑤Flexible joint 

⑥Blower Discharge 
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4.5.5. Intake Systems 

 

4.5.5.1. Verify that the fine intake filters are attached to the back of the unit. 

 

Figure 4-10. Main intake filter Assembly 

 

4.5.5.2. If external intake filtering system is selected, the filter specifications 

should be designed to remove 98% of 4 μm particles.  The differential pressure 

through the filter should never exceed 2 kPa (0.3 psi) during operation. 

 

4.5.6. Other Precautions 

 

4.5.6.1. Particle Transportation 

- Install a pressure relief valve off of the discharge piping.  

- Consider installing a surge tank if pressure fluctuations are high. 

- Construct pipelines with smooth curves for the good particle transport. 

 

4.5.6.2. Connecting in Parallel with Positive Displace Blowers 

- Do not directly connect a turbo blower with a positive displacement blower. 

- Install 5㎥ (1300 gallon) surge tank between the blower discharges. 

- Install a drain valve under the surge tank. 
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SURGE 
TANK

TURBO 
BLOWER

ROOTS 
BLOWER

 

Figure 4-11. Recommended parallel Connection with Positive Displacement 

Blowers 
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4.6. Power cable & Ground 

4.6.1. Table 4-4 shows the specification for main power and ground cable as 

determined by “KS C IEC 60364-5-52:2004”. Cables should be connected as 

shown in Figure 4-11(Please follow local regulations.) 

 

4.6.2. R/L1-S/L2-T/L3 sequence is not applicable for models of 200 HP or less. 

For models 300 hp and larger the phase should be adjusted. 

 

4.6.3. Ground cable color should be Green/Yellow.  These color cables should 

not be used for any other purpose.  Use the special type 3 grounding method 

(Ground impedance: below 10Ω above 400 V). 

 

 

rated 

(HP) 
kW 

Input voltage  = 480 V Input voltage  = 575 V 

Amp(In) cable(㎟) GND(㎟) ELCB Amp(In) cable(㎟) GND(㎟) ELCB 

25 21 27  6  6  40AT 23  6 6  30AT 

50 42 55  16  16  80AT 46  10 10  60AT 

75 63 82  25  16  150AT 69  16 16  100AT 

100 84 110  25  16  175AT 92  25 16  150AT 

150 126 164  70  35  300AT 137  50 25  200AT 

200 168 219  120  70  350AT 183  70 35  300AT 

250 210 274  120  70  400AT 229  120 70  350AT 

300 252 329  150  95  500AT 275  120 70  400AT 

400 336 439  240  120  700AT 366  150 95  600AT 

500 420 548  185 x 2 185  800AT 458  240 120  700AT 

600 504 658  240 x 2 240  1000AT 549  185 x 2 185  800AT 

★ Applicable for 600V CV cable       
 

Table 4-4. size of Power & Ground wire(Reference only) 
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Figure 4-12. Connection point of AC inlet and ground 

 

4.6.4. Insulation Resistance 

If the blower is located in high humidity conditions the insulation resistance 

should be measured.  With 1000V between main power and ground the 

resistance should be above 2000 ㏁. 
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4.7. Customer connection wiring 

This is just for case of remote operation selection which is generally called hard 

wiring control connection. 

 

         

 

Figure 4-13. Terminal Block 
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4.8. Preparations for start-up 

The following items should be checked prior to initial startup.  

Pre-startup check list 
Date   Serial no. 

Blower no.   In charge 

Division Items Details Pass or Fail Remarks 

Before 

Operating 

Motor room 

The assembly state of the temperature senser(T1, T2), △P1, △P2, P3 is OK. Y□ / N□  

Impeller rotation is OK during operation. Y□ / N□  

There is no substance on the surface and inside of the motor. Y□ / N□  

The motor cooling-arm and BOV piping are fiexed well. Y□ / N□  

The space between motor scroll and con-pipe is suitable. (3~5mm) Y□ / N□  

Motor connection is fixed well. Y□ / N□  

The assembly of bus-bar(U,V,W) on motor power supply is OK. Y□ / N□  

VFD (Inverter) room 

Floor surface of the package and inverter are fixed strongly. Y□ / N□  

The bus-bar connection between input(R, S, T) and output(U, V, W) is OK. Y□ / N□  

The circuit breaker is selected and assembled well. Y□ / N□  

The 220V transformer tab is connected well to fit on input power. Y□ / N□  

Fixed state and connection of boards (K1B, DRV3K, DRV U etc.) is OK. Y□ / N□  

Fixed state and connection of the bus-bar of DC Choke and DC Reactor are OK. Y□ / N□  

Control panel 

Fixed state of the I/O board and CPU board is OK. Y□ / N□  

Insulted state of the I/O board connector is OK. Y□ / N□  

Fixed state of the pressure sensor of I/O board is OK. Y□ / N□  

Insulted state and fixed state of the relay is OK. Y□ / N□  

Fixed state and connection of the isolator is OK. Y□ / N□  

Exterior 

The package storage is suitable. Y□ / N□  

The pipe size of discharge is suitable. Y□ / N□  

There is no obstacle in the discharging pipe. Y□ / N□  

Pipe installation of the motor cooling air discharge is OK. Y□ / N□  

Installation 

State 

Installation The package is horizontal. (front and side) Y□ / N□  

Fixing state of the flexible pipe is OK. Y□ / N□  

Space control bolt of the flexible pipe is released. Y□ / N□  

The check valve is the dual type. (attention direction) Y□ / N□  

The support beam of the discharge pipe is installed. Y□ / N□  
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Fixing state of the floor surface of the blower's level foot is OK. Y□ / N□  

Main header size is suitable when blowers are operating multiple. Y□ / N□  

direction of discharge is suitable. Y□ / N□  

Power & 

Controller 

Power supply voltage Power among each phase is OK and matched with necessary power. Y□ / N□  

Power cable loss Connection tightness and R,S,T phase connection are OK. Y□ / N□  

External controller 

loss 

All terminal connection are correct. Y□ / N□  

Using UPS Power connection is correct. Y□ / N□  

Cable size Capacity of the power cable is enough. Y□ / N□  

Using communication 

line 

All connection are OK between UTP cable and terminal. Y□ / N□  

Protocol converter Each terminal connection is OK. Y□ / N□  

Remarks 

Table 4-5. CHECK LIST for Initial Startup 
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5. Operation 
 

Aerzen Turbo blower can be controlled with any of the following methods: 

LOCAL – Using with LCD or TFT display 

REMOTE – Using with hard wiring through the customer connection terminal block 

LAN – Using with Ether-Net connection 

 

5.1. Local Operation 

 

Fig.5-1. Touch Screen Display 

 

① Model  ⑥ ERROR CODE  

② Operation Mode  ⑦ Current SV 

③ LAN/ LOCAL/ REMOTE ⑧ Operation Status 

④ YEAR / MONTH/ DAY, HH: MM: SS  ⑨ SUB MENU  

⑤ DISPLAY By CP [17] ⑩ HMI Shutdown 

 

 

Aerzen Turbo AT25-0.8S       
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Item Explanation Item Explanation 

ΔP 
Differential pressure 

across intake filter (kPa) 
T1 Intake air temperature (℃) 

P Discharge pressure (bar) T2 Discharge air temperature (℃) 

VOLUME 

FLOWRATE 
Flow rate of air (㎥/min) SPEED Rotating speed of motor (RPM) 

RUN TIME 

ON-OFF 

Accumulated run time 

(hours) 

INPUT 

POWER 
Input power (kW) 

DClink DC voltage (V) 
ERROR 

CODE 
Information for error code 

Table 5-1. Details for the Display Screen 

 

5.1.2. Operating mode SETUP  

The Operating MODE is usually set up to 

perform the initial startup. 

Constant Current Set 

In this operating mode the electric 

current is maintained constant. This 

mode is primarily used for aeration 

process. 

 

Constant Flow Set 

In this operating mode the electric 

current is adjusted to maintain a 

constant flow rate.  This mode is 

primarily used for particle transport. 

 

POUT 

This operating mode is used to maintain 

constant blower pressure. 

 

DO control 

This operating mode is used to maintain 

constant dissolved oxygen. 

 

 

Press  at the base screen. 

 

Then you see six green sub-menus. 

 

 

 

Press  to go to Setup menu. 

 

 

 

Press  to see mode selection screen. 

AT25-0.8S                            Aerzen Turbo 

Setup                             Aerzen Turbo 
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(cf) Pressing O in the below figure will get 

you the same result. 

 

 

 

 
 

Press  to select 

(electric) current mode and verify select=0. 

 

Press  and  to go to the 

home screen. 

 

5.1.3. SETUP SV 

The following units are used for the SV (Set 

Value) according to the selected operating 

MODE. 

 

MODE INPUT unit 

CURREN

T 
% of max. current % 

FLOW Volume flow rate ㎥/min 

RPM % of max. speed % 

Pout Discharge pressure bar 

DO Dissolve oxygen ppm 

Table 5-2. Input Units for SV 

 

SV can be adjusted at any time using the 

below procedure. 

 

Press  at the base screen to bring up 

the six green sub-menus. 

 

 

 

Press  to go to Setup menu. 

 

Press  to adjust SV. 

 

(cf) Pressing O in the next figure will get 

you the same result. 

AT25-0.8S                      Aerzen Turbo 

AT25-0.8S                           Aerzen Turbo 

Setup                             Aerzen Turbo 

Mode State                      Aerzen Turbo 
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Press O in the above figure to see next 

screen. 

 

 

 

Enter a new SV using the numeric keypad.   

 

Press , , and  to go 

back to the home screen. 

 

5.1.4. SETUP Control Parameters 

 

 

(Warning) 

Change of control parameters 

(C/P) may cause serious 

damage to the machine. 

It should be done only under 

permission of trained personnel. 

 

Press  at the base screen to display 

the six green sub-menus. 

 

 

Press  to go to Setup menu. 

 

 

 

AT25-0.8S                         Aerzen Turbo 

AT25-0.8S                         Aerzen Turbo 

SV                               Aerzen Turbo 

SV                                 Aerzen Turbo AT25-0.8S                             Aerzen Turbo 
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Press  to change C/P. 

 

Two screens can be toggled by  and 

.  

 

 

Press O in the above figure to see new 

window. 

 

 

Enter new value using numeric keypad. 

Press , , and  to go to 

the home screen. 

Press  to remove the window. 

5.1.5. SETUP CLOCK 

 

The touch screen program is based on 

Windows CE.  The system clock can only 

be changed in the operating system and 

cannot be changed at the LCD screen. 

 

 

5.1.6. Graph Menu 

 

Setup                           Aerzen Turbo Control Parameter (2/2)             Aerzen Turbo 

Control Parameter                   Aerzen Turbo 

Control Parameter (1/2)             Aerzen Turbo 

Control Parameter (1/2)             Aerzen Turbo 
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Press  at the base screen to display 

the six green sub-menus. 

 

 

 

 

 

Press  to see the operating point on 

the performance curve. 

 

 

Press  or  in O to change the SV by 

incremental steps. 

 

 

 

Press  to go to the home screen. 

 

 

 

5.1.7. History #1 

Press  and  from the home 

screen to display History Data #1. 

 
 

Data are logged once a second for the past 5 

minutes and recorded in the non-volatile 

stack memory.   

 

Press  to go to the home screen. 

History DATA #1 (1 sec)              Aerzen Turbo 

AT25-0.8S                        Aerzen Turbo 

GRAPH                                Aerzen Turbo 

AT25-0.8S                             Aerzen Turbo 

GRAPH                                Aerzen Turbo 
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 key is used to transfer data into 

USB memory card. 

 

5.1.8. History #2 

Data are logged once an hour for the past 24 

hours.  Press  to go to History 

Data #2 screen. 

 

 

 

Press  to go to the home screen. 

5.1.9. Alarm 

The Event Log records every error start 

time, clearing time, and code.  

 

5.1.10. Trend  

Press  and  at the home 

screen to display the Trend screen. 

The selected item is trended in graphical 

form in one second intervals. 

 

 

State: selected item 

X-axis:   time 

Y-axis:   value range 

graph:    trend screen 

ΔP:       intake differential pressure 

T1:       intake temperature 

P:        discharge pressure 

T2:       discharge temperature 

Q:   flow rate 

S:   speed 

I:    electric current 

History DATA #1 (1 sec)               Aerzen Turbo Event Log                            Aerzen Turbo 

History DATA #2 (1 hour)             Aerzen Turbo 

Trend (1 sec)                        Aerzen Turbo 
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I/P:  input power 

R/T: Run Time 

D/L: DC Link 

 

Use the following method to select the trend 

parameter. 

 

Select item to see (ΔP ~ D/L). 

 

 

Input the maximum Y-value. 

 

Press O in the above figure. Use numeric 

keypad to input the maximum Y value for the 

selected item, and press . 

 

 

5.1.11 Setup of Control Method 

Press O at the home screen to go to the 

operating setup screen. 

 

 

 

Press  to change the current 

control location to LOCAL. 

 

 

Verify “select” value becomes  

and press . 

Press  to go to the home screen. 

 

5.1.12. Model Selection 

 

 

(warning) 

This is the part of control 

parameter area.  No change is 

recommended. 

 

AT25-0.8S                         Aerzen Turbo 

Operating Setup                   Aerzen Turbo 

Trend (1 sec)                        State 
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Press menu at the home screen to go to the 

model selection screen. 

 

 

There are 6 sub menus. Press Setup for 

model selection. 

 

 

Press O for model selection.  

 

Pop-up screen for PIN. 

Press appropriate PIN for proceed. 

 

 

 

- Model selection screen 1 -  

 
 

 

- Model selection screen 2 -  

 

- Model selection screen 3 -  

AT25-0.8S                             Aerzen Turbo 

AT25-0.8S                          Aerzen Turbo 

Turbo Blower Model                Aerzen Turbo 

Turbo Blower Model                Aerzen Turbo 
Setup                             Aerzen Turbo 
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- Model selection screen 4 -  

 

 

 

 

- Model selection screen 5 -  

 

 

Select the appropriate value, and press 

, . 

 

 

5.1.13. Error Code Table 

Press O in the next figure to display ERROR 

TABLE.  See Chapter 7 for error details. 

 

 

 

Press  to remove the ERROR TABLE. 

 

5.1.14. About C/P[17] 

 

Press O in the next figure to display items 

related to C/P[17]. 

 

AT25-0.8S                         Aerzen Turbo 

AT25-0.8S                            Aerzen Turbo 

Turbo Blower Model                Aerzen Turbo 

Turbo Blower Model                Aerzen Turbo 

Turbo Blower Model                Aerzen Turbo 
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0 : DC Link voltage (V) 

1 : Remote SV (0-100%) 

2 : differential pressure (Pa) 

3 : motor input voltage (V) 

4 : magnet temperature (°C) 

5 : Duty_ratio(%) 

6 : pwm_duty 

7 : surge discharge pressure (kPa) 

8 : limit current 

9 : maximum ppm on DO control 

 

 

5.1.15. About C/P[55] 

 

Press O in the next figure to display items 

related to C/P[55]. 

 

 

 

0 : Run Time(Hr) 

1 : Vibration(0-100%) 

2 : DO values (ppm) 

3 : Run count (times) 

 

5.1.16. HELP 

 

The HELP screen shows the contact 

information of Aerzen Turbo Co., Ltd. 

 

AT25-0.8S                         Aerzen Turbo AT25-0.8S                         Aerzen Turbo 

C/P [55]                              Aerzen Turbo 

C/P [17]                              Aerzen Turbo 
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5.1.17. START and STOP the machine. 

 

5.1.17.1. Turn on the electric power and verify the LCD displays. 

 

5.1.17.2. Make sure that the selected operating MODE is suitable for your plant. 

 

5.1.17.3. The status displays “READY” means that the system is ready for normal 

operation.  But if the status displays “wait” means that the system is still working for 

ready of operation thus, wait until status indicates “READY”. 

 

5.1.17.4. After the status display “READY”, You can touch the  button once 

means that the system start to charging the capacitor and after several second the 

machine shall start to rotate.  

 

5.1.17.5. Check the machine’s status which is any abnormal sound or vibration. 

 

5.1.17.6. The blower will perform unloading operations at 10,000~15,000 rpm. At the 

moment, the machine exhausted the compressed air to atmosphere through the blow off 

valve (BOV). 

 

5.1.17.7. After get the stable operation around 1 minute, the system is ready to put the 

load, therefore you can touch the  button in the case of LOCAL operation mode.  

When in the REMOTE or LAN control mode the “LOAD” and “UNLOAD” commands are 

follow through the SCADA system. 

 

5.1.17.8. After the blower has been loaded the speed and power are increased to meet 

the Pre-set SV.  After the machine ramps-up to SV amount (determined at startup) the 

BOV will be closed automatically.  Check the system status and record the operating 

status for your future reference. 

 

5.1.17.9. See Section 5.1.3. to modify the SV. 

 

5.1.17.10. If you want to stop the machine, simply touch the  sign on the screen 

to stop the blower.  The blower will immediately open the BOV valve and ramp-down 

the speed until preset amount which is the 10,000~15,000. 

The blower will keep running for an additional 3~5 minutes to cool-down the system. 

 

5.1.17.11. After complete shut down the blower should not be restarted until the DC link 

voltage drops below 70V.  This takes approximately 2~10 minutes. 
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5.2. Remote Operation 

 

Aerzen Turbo Co., Ltd. blowers can be operated remotely with a relay CONTACT and 

analog signals. 

 

5.2.1. Signals 

 

Remote control is achieved through terminal block (TB4) located in the control Panel.  

Figure 5-3 shows the inputs and outputs available at TB4. 

 

Signal Contact Comment 

READY #10, #11 “ON” when READY (2A) 

RUN #12, #13 “ON” when RUN  (2A) 

LOAD #14, #15 “ON” during load operation  (2A) 

ALRAM #16, #17 “ON” when ALARM takes place  (2A) 

ERROR #18, #19 “ON” when ERROR takes place  (2A) 

POWER #17, #18 “ON” when control power is “ON” (2A) 

START/STOP #20, #21 
INPUT, RELAY 

open (ON), close (OFF) 

SV (set value) #24, #25 
INPUT, Set mode of operation 

4~20mA input 

PV (present value) #26, #27 
OUTPUT, present flow/current/rpm 

4~20mA output 

Load/Unload #28. #29 Open (Unload), Close(Load) 

 

Table 5-3 Customer connection point descriptions 

 

5.2.1.1. Remote Ready 

If the operational mode is set to "REMOTE" at the LCD panel and there are no error 

signals at the blower, then the Remote Ready relay contact will be “CLOSED”.  If there 

is an error or fault in the blower or the blower has a “STOP” status, the Remote Ready 

relay will be “OPEN”. 

 

5.2.1.2. Unload 

Unload signal is "ON" if the blower is in operation. 

 

5.2.1.3. START/STOP 
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The relay status is "CLOSED (ON)" for run and "OPEN (OFF)" for stop. 

 

5.2.1.4. SV (set-point value) 

An analog input signal from MCP or equivalent unit which is 4~20mA can be control 

the operating amount of air volume or % of amperage. 

 

5.2.1.5. PV (present value) 

An Analog output signal from the blower (4~20mA) is available to use the SCADA 

system as present value of the machine which is flow, current, pressure, or DO. 

 

5.2.1.6. ALARM 

Whenever the blower’s operating condition reaches to warning level, then the coil 

energize and throw the signal to the circuit. 

 

5.2.1.7. ERROR 

The relay status is closed (ON) when an error occurs and the unit will shut down the 

machine. 

 

5.2.1.8. POWER 

The relay status is “OPEN” when power is disconnected and “CLOSED” when power 

is connected. 

 

5.2.1.9. LOAD 

The relay status is “OPEN” during unload operations and “CLOSED” during load 

operations. 

 

5.2.2. Procedures for remote control 

The signal for "Start" can be enabled only if the signal for "Remote Ready" is ON.  

The blower normally stops if the start signal is OFF, and emergency stops if an error 

occurs.  When the blower stops, signals for "Remote Ready" and "Normal Operation" 

are all OFF.  Restart is possible after the unit has been stopped for at least 20. 
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Figure 5-4. Procedures for Remote Control 

5.2.2.1. Set operating mode to "REMOTE" using the LCD display on the blower front 

panel. 

 

5.2.2.2. Verify that the signal for "Remote Ready" is ON (relay “CLOSED”). 

 

5.2.2.3. Turn on the blower by making the signal for “Operational Start” ON. (See 

chapter 4) 

 

5.2.2.4. Verify that the signal for "Normal Operation" is ON (relay CLOSED). 

 

5.2.2.5. Shut down the blower by making the signal for "Operation start" OFF. 

 

5.2.2.6. More than 2 minutes may be necessary before restarting the blower after it has 

been shut down.  The required time delay varies from model to model.  During this 

time all signals are OFF (relays “OPEN). 
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5.3. LAN Operation 

Aerzen Turbo Co., Ltd. blower equipped COMMUNICATION module which is capable to 

communicate with plant PLC or SCADA system. 

 

5.3.1. MODBUS Communication protocol 

MODBUS protocol that is commonly used as universal MODBUS protocol supports 

traditional and recently developed RS232/RS485/RS422 device also supports Ethernet 

devices. Therefore, most industrial devices (PLC, DCS, HMI, instrumentation, etc.) 

using MODBUS communications as standard and is the situation. Our equipment also 

RS422 (4 wire) or RS485 (2 wire) using the MODBUS RTU protocol and also to use the 

Ethernet link to support the MODBUS TCP protocol. 

 

5.3.2. Communication module set-up 

 Run “ezConfig.exe”, and click the “PROBE” button.  If there is no problem with the 

network you will see a dialog box named “ezConfig – exTCP” displaying “LOCAL IP 

ADDRESS” at the top.  If you do not receive this dialog box the procedure failed and 

you will need to repair the LAN problem and rerun the file. 

 

 

Figure 5-6. ezConfig.exe 

 

 

5.3.2.1 Input communication data into the dialog box.  Make sure do not write the same 

address into the clients and the server column. 

 

LOCAL IP ADDRESS IP address of the client (blower) 
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SUBNET MASK Subnet address of host computer 

GATEWAY Gateway  of host computer 

NAME SERVER Inactive dialog box (0.0.0.0) 

NAT IP ADDRESS Inactive dialog box (0.0.0.0) 

PEER IP ADDRESS IP address of host computer 

BAUD RATE 19200 

PARITY NONE 

MUX TYPE Inactive dialog box, COD(2) 

LOCAL PORT Inactive dialog box (0) 

WATER MARK Inactive dialog box (1) 

PASSWORD Inactive dialog box 

DATA BITS 8 

FLOW CTRL NONE 

TIME OUT 50 

PEER PORT Connection key number(10000 ~ 10007) 

(connect client NO. 1 ~ NO. 8, each) 

Table 5-4. Communication Data 

 

 

Figure 5-7. Connection of LAN Cable to Our Blower
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6. Preventative Maintenance 

6.1. Matters which should be always reminded 

6.1.1. Check regularly to ensure cooling fans are operating normally. 

 

6.1.2. Do not disassemble or reassemble blowers without permission from Aerzen 

Turbo technicians.  Repair costs as a result of unauthorized assembly or disassembly 

will not be covered under warranty. 

 

6.1.3. If abnormal operation is observed shut the blower down and contact the Aerzen 

Turbo technician for assistance.  In the event of a blower failure and automatic shut 

down, record the three digits Error Code and contact a Aerzen Turbo technician prior to 

restarting the blower. 

 

6.2. Maintenance Schedule 

Maintenance schedule may differ depending on blower room condition. Under the 

severely dirty condition, make sure the maintenance schedule. 

 

6.2.1. Inverter 

 

No. Part name 
Period of 

inspection 
Check point 

Recommended  

Replacement period 

1 CON./INV. Drive board Once a year Damage for heat 3 years 

2 CON./INV. IGBT Once a year Resistance, function 1 decade 

3 Diode (SCR) Once a year Resistance, function 1 decade 

4 Cooling fan Twice a year Cleaning Blade 2 years 

5 DC reactor Once a year Measure L value 1 decade 

6 Motor control board Once a year Inspect the function 5 years 

7 Soft starter board Once a year Inspect the function 5 years 

8 Power capacitor 3 times a year Inspect the capacity 5 years 

9 Film capacitor 3 times a year Inspect the capacity 5 years 

10 
Control power 

transformer 
Once a year 

Measure the output 

current 
10 years 
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6.2.2. Motor 

 

No. Part name Check point 
Recommended 

overhaul cycle 
Remark 

1 
Motor 

Overhaul 

insulation resistance Once a year 

 

Since 2 years after 

operation 

Stator re-winding 3 to 5 years 

Determine after the 

inspection for the 

insulation resistance 

and withstanding 

voltage 

Impellor and airo cleaning 3 to 5 years   

Rust removal on the frame, 

re-plating 
3 to 5 years   

Thrust bearing 3 to 5 years 
Determine after the 

disassemble 

Radial bearing 3 to 5 years 
Determine after the 

disassemble 

 

※ Major overhaul for Motor is recommended between 3 to 5 years. 

 

6.2.3. Control panel 

 

No. Part name 
Period of 

inspection 
Check point 

Recommended 

replacement cycle 

1 I/O Board Once a year IO testing and correction 5  years  

2 VT Board Once a year IO testing 5  years 

3 TEMP. Sensor Once a year Testing and correction 1 decade 

4 Pressure Sensor Once a year Testing and correction 1 decade 

5 CPU Board Once a year Operation test 5 years 

6 Communication card Once a year Operation test 5 years 

7 Signal isolator Once a year IO testing 1 decade 

8 Touch Display unit Once a year Operation test 1 decade 

9 LCD Display unit Once a year Operation test 5 years 

10 Control panel Once a year Operation test 1 decade 
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6.2.4. Filter replacement 

 

No. Part name 
Period of 

inspection 
Check point 

Recommended 

replacement cycle 

1 Filter for compressor 
Once a 

month 

Depending on the 

condition 

In case if severely dirty 

/3 to 6 months 

2 Check valve Once a year Depending of leakage 
In case if leakage 

occured/3 years 
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7. Error Code 
 

7.1. Fail before operation 

NO. FAULT CAUSE INSPECTION/MAINTENANCE 

1 Pressure sensor 

DP1 > 5 kPa 

DP2 > 5 kPa 

P2 > 70 kPa 

Change sensor / controller 

2 Temp sensor T1 > 100 ℃ or T2 > 150 ℃ Change sensor / controller 

4 DCL DCL  > 700V Check VFD, change controller 

16 VFD VFD error Check VFD, change controller 

17 Fan VFD fault Fan VFD error Check Fan VFD, change controller 

32 VFD cooling Temp switch “ON” of VFD Check VFD, controller 

64 speed RPM > 10000 Change VFD driver, CPU 

 

 

 

 

7.2. Warning during operation 

NO. WARNING CAUSE INSPECTION/MAINTENANCE C/P 

101 Filter blockage DP1 > CP value 
Clean/change filter 

Check controller and CP value 
28 

102 high T2 T2 > CP value 
Check temp sensor, controller, operating 

condition 
29 

103 high T1 T1 > CP value 
Check temp sensor, controller, operating 

condition 
30 

104 high P2 P2 > CP value * 0.98 Check operating condition 9 

105 High speed Speed  > CP value * 0.98 Check operating condition 14 

106 Surge flow < surge flow + CP Check operating condition, CP value 18 

110 
High magnet 

temp. 
Magnet temp > 280℃ Check motor, CP value 

75 

83 

111 High duty Duty > 90% Check motor voltage, CP value 83 

113 High VFD temp VFD temp > cp[11]*0.95 Check ambient & VFD temperature 11 

114 Low SV SV > 10% Check SV value and corresponding wiring  

126 
High motor 

temp 
Motor temperature > 180 °C Check motor cooling  
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7.3. Fail during operation 

NO. FAULT CAUSE INSPECTION/MAINTENANCE C/P 
tripping 

pattern 

201 Filter blockage Δp at filter > CP Value 
Clean/change filter 

Check controller and CP value 
8 

Idling 

stop 

202 P2 Limit P2 > CP Value Check operating condition 9 stop  

204 Current Limit Current > CP Value 
Check operating condition, CP 

value 
15 

Idling 

stop 

205 Low DC Link DCL < CP Value Check VFD, controller, CP value 12 stop 

206 High DC Link DCL > CP Value Check VFD, controller, CP value 13 stop  

207 Over speed RPM > CP Value 
Check operating condition, out of 

synchronization, CP value 
14 stop 

210 Inverter problem Error signal from inverter Check inverter  stop 

211 Inverter Overheat Overheat of heat sink 
Check job site, fan motion, 

operating condition 
 stop 

214 Start 
Fail on DCL rise within 

time 

Check charging status, controller, 

wiring 
 stop 

215 Start 
Below 10000 rpm after 

start 
Check motor, VFD, CP value 1 stop 

216 Start No movement Check motor, VFD  stop 

220 Cooling Fan 
No action of cooling fan or 

MC 
Check MC2, wiring  stop 

221 Motor Speed < 9000 rpm Check motor and CP value 1 stop 

222 T1 Limit T1 > CP Value 

Check job site, operating 

condition, controller, T1 sensor, 

and CP value 

10 
Idling 

stop 

223 BOV Not closed Check job site and CP value 44, 45  

224 surge Surge 
Check job site, operating 

condition, and CP value 

64 

~67 
stop 

225 Real time surge Real time surge Check job site and CP value 44 Stop 

230 Switching error 
Manual stop at remote 

control 
Check job site and controller  

Idling 

Stop 

236 Emergency stop Touch screen version only Press emergency stop button  Stop 

238 
Motor winding 

temp. high 
Motor temp>200℃ Checking cooling system  Stop 

239 AC power fail Utility power interrupted Check utility power  Stop 

240 Bearing fault Failed motor bearing Check bearing  Stop 

250 
High VFD intake 

temperature 
VFD inlet temp > cp[11] 

Check ambient & VFD 

temperature 
11 

Idling 

Stop 

255 EEPROM 
Cannot be read from 

EEPROM 
Change CPU  Stop 
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7.4. Fan VFD & Motor Error 

NO. WARNING CAUSE INSPECTION/MAINTENANCE C/P 

127 
Motor Temo 

High Warning 
Over 180℃ Check cooling status  

241 Motor Fail Trip After starting, RPM<8,000 Check motor status  

242 
VFD DCL Low 

trip 
DCL < C/P 12 Check input voltage or CP12 12 

243 
VFD DCL High 

Trip 
DCL > C/P13 Check input voltage or CP13  13 

244 
Motor starting 

Fail Trip 
In 3 Min, RPM < 5,000 Check motor status  

245 
Motor Temp 

high Trip 
Over 200℃ Fix cooling part  

246 VFD Fault Trip Fan VFD trip Check VFD  
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IMPORTANT USER INFORMATION

NOTICE

The MTE Corporation Matrix® AP Harmonic Filter is designed for harmonic mitigation of 6-pulse inverter
drives supplying variable torque loads in a wide variety of applications. The suitability of this filter for a
specific application must therefore be determined by the customer. In no event will MTE Corporation assume
responsibility or liability for any direct or consequential damages resulting from the use or application of this
filter. Nor will MTE Corporation assume patent liability with respect to the use of information, circuits or
equipment described in this instruction manual. The Matrix AP Harmonic Filter uses a patent pending
Adaptive Passive Harmonic Mitigating Reactor (AP HMR) technology to limit full load current distortion to less
than 5% THID and 8% at 30% load.

MAPP0320D
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IMPORTANT SAFETY INFORMATION

WARNING

ONLY A QUALIFIED ELECTRICIAN CAN CARRY OUT THE ELECTRICAL INSTALLATION OF
THIS FILTER

WARNING

High voltage is used in the operation of this filter. Use Extreme caution to avoid contact with high
voltage when operating, installing or repairing this filter.

INJURY OR DEATH MAY RESULT IF SAFETY PRECAUTIONS ARE NOT OBSERVED.

After removing power, allow at least five minutes to elapse and verify that the capacitors have
discharged to a safe level before contacting internal components. Connect a DC voltmeter across
the capacitor terminals. Start with the meter on the highest scale and progressively switch to a
lower scale as the indicated voltage falls below the maximum value of the scale used.

WARNING

The opening of the branch circuit protective device may be an indication that a fault current has
been interrupted. To reduce the risk of fire or electrical shock, current-carrying parts and other
components of the filter should be examined and replaced if damaged.

WARNING

An upstream disconnect/protection device must be used as required by the National Electrical Code
(NEC) or governing authority.
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IMPORTANT SAFETY INFORMATION, CONT.

WARNING

Even if the upstream disconnect/protection device is open, the drive down stream of the filter may
feed back high voltage to the filter. The drive safety instructions must be followed.

INJURY OR DEATH MAY RESULT IF SAFETY PRECAUTIONS ARE NOT OBSERVED

WARNING

The filter must be grounded with a grounding conductor connected to all grounding terminals.

WARNING

Only spare parts obtained from MTE Corporation or an authorized MTE distributor can be used.

WARNING

Loose or improperly secured connections may damage or degrade filter performance.
Visually inspect and secure all electrical connections before power is applied to the filter.
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Introduction

This manual was specifically developed to
assist in the installation and interconnection
operation of the MTE Corporation Matrix AP
Harmonic Filter.

This manual is intended for use by personnel
experienced in the operation and
maintenance of electronic drives. Because of
the high voltages required by the filter and
drive and the potential dangers presented by
rotating machinery, it is essential that all
personnel involved in the operation and
maintenance of this filter know and practice
the necessary safety precautions for this type
of equipment. Personnel should read and
understand the instructions contained in this
manual before installing, operating or
servicing the filter and the drive to which the
filter is connected.

Upon Receipt of this Filter:

The MTE AP Harmonic Matrix Filter has been
subjected to demanding factory tests before
shipment. Carefully inspect the shipping
container for damage that may have occurred
in transit. Then unpack the filter and carefully
inspect for any signs of damage. Save the
shipping container for future transport of the
filter.

In the event of damage, please contact and
file a claim with the freight carrier involved
immediately.

If the equipment is not going to be put into
service upon receipt, cover and store the filter
in a clean, dry location. After storage, ensure
that the equipment is dry and that no
condensation or dirt has accumulated on the
internal components of the filter before
applying power.

Repair/Exchange Procedure

MTE Corporation requires a Return Material
Authorization Number before it can accept
any filters that qualify for return or repair. If
problems or questions arise during
installation, setup, or operation of the filter,
please contact MTE for assistance at:

Phone: 262-253-8200

FAX: 262-253-8222
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Specifications:

Service Conditions

Load: 6-pulse variable torque rectifier only

Input voltage(s): 480V Version (PN#’s MAPxxxxxD) - 480 VAC +/- 10%, 60 + 0.75 Hz, 3 phase
400V Version (PN#’s MAPxxxxxC) - 400 VAC +/- 10%. 50 + 0.75 Hz. 3 phase

Input voltage line unbalance: 1% maximum to ensure performance guarantee.

Service Factor: 1.00

Overload: 150 % for 1 minute duration with 10% output voltage reduction of nominal of voltage.

Ambient Temperature (Operating) Refer to figure 4A for temperature de-rating.

Enclosed Filters: 320A and above: -40 to +45 degrees C
Below 320A: -40 to +40 degrees C

Open Panel Filters: -40 to +50 degrees C
Storage Temperature: -40 to +90 degrees C

Altitude: 0 to 3300 Feet above sea level.

Relative Humidity: 0 to 95% non-condensing

Over Voltage: Category ll

Agency Approvals

UL and cUL listed to UL508 Type MX and CSA-C22.2 No 14-95
File E180243 (3 – 1000 HP, 120VAC through 600 VAC 50, 50/60, 60 Hz Three Phase
CE Marked, 400VAC 50 Hz

Notes (SCCR):

The Short Circuit Current Rating (SCCR) is not required under Exception No.1 of UL508A SB4.2.1 effective 4/25/06. This
exception also applies to all the Contactor Options (002, 009, 012, and similar), where the Contactors are separated from
the Main Power path by exempt components (such as Reactors) of sufficient Impedance, which is assured in case of the
Reactors that are integral components of our Filter.

Performance

Total Harmonic Current Distortion:

8% MAX at 30% load, 5% MAX at FULL LOAD
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Enclosures

MTE enclosures are designed to provide a degree of protection for electrical components and prevent
incidental personnel contact with the enclosed equipment. Depending on the enclosure selected, these
enclosures meet the requirements of NEMA 1, 2 or 3R.

An approximate cross reference guide between NEMA, UL, CSA and IEC enclosure follows.

Type 1 NEMA / IEC IP20 enclosure:
Are designed for indoor use and will provide protection against contact with the enclosed
equipment.

Type 2 NEMA / IEC IP20 enclosure:
Are designed for indoor use and will provide protection against contact with the enclosed
equipment and provide a degree of protection against limited amounts of falling water and dirt.

Type 3R NEMA / IEC IP21 enclosure:
Are designed for outdoor use primarily to provide protection against contact with the enclosed equipment
and provide a degree of protection against falling rail sleet and external ice formation.

Warranty

Three years from the date of shipment.
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Over Temperature Switch Ratings

Table 1

NC Switch opens at 180 Deg. +/- 5 deg C
Current Amps Voltage Contact Load

6 120 AC Resistive Loads
3 120 AC Inductive Loads
3 240 AC Resistive Loads

2.5 240 AC Inductive Loads
8 12 VDC Resistive Loads
4 24 VDC Resistive Loads
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INSTALLATION INSTRUCTIONS

Matrix Filters are supplied in the following
mechanical configurations:

Open Panel Mount

Floor mounted general purpose NEMA 2,
& 3R cabinets

Select a well-ventilated, dust-free area away
from direct sunlight, rain or moisture. Do not
install in or near a corrosive environment.
Avoid locations where the filter would be
subjected to excessive vibrations.

Panel mounted filters are designed for
mounting in the vertical plane within the
customer’s enclosure. Panel mount units
consist of a Harmonic Mitigating Reactor
(HMR) and one or more capacitor panel
modules referred to as cap-panels on
drawings and diagrams.

Mount the Harmonic Mitigating Reactor and
capacitor module(s) in a location where the
ambient temperature does not exceed 50
degrees C. For sufficient ventilation, a
general guideline is to allow a side
clearance of four (4) inches and a vertical
clearance of six (6) inches for proper heat
dissipation and access. Minimum
clearances depend heavily on airflow within
the enclosure.

WARNING

Do not install capacitor
assembly above/near the

Harmonic Mitigating Reactor.
Premature or catastrophic

failure may occur.

The capacitor panel must be located in the
lowest temperature regions of the enclosure
– generally toward the bottom and away
from high temperature components.

Figure’s 10 – 22 contain outline drawings for
the various ratings and show mounting
orientation with bolt patterns.

Include the power dissipation of the filter
along with all the other components located
in the enclosure to determine the internal
temperature rise and cooling requirements
of the enclosure.

General purpose NEMA 2, and NEMA 3R
enclosed filters are designed for floor
mounting in the vertical plane in an
environment suitable for the enclosure type.
Do not install in or near a corrosive
environment. Avoid locations where the filter
would be subjected to excessive vibrations.
Allow a minimum side and back clearance
of eight (8) inches and front clearance of
thirty-six (36) inches for proper heat
dissipation and access.

Refer to Article 430 Table 430.91 of the
National Electrical code for the selection of
the appropriate enclosure Type Number for
your application.
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MATRIX AP 400 VOLTS, 50Hz

Ratings

Watts loss

Table 10

Maximum
Output Amps

RMS

Efficiency
(Typical)

(%)

400V
Power Dissipation @

Rated Current
(Typical)
(Watts)

6 97.5% 114
8 97.6% 149

11 97.9% 180
14 98.1% 206
21 98.6% 235
27 98.7% 266
34 98.8% 298
44 98.9% 356
52 99.0% 388
66 99.1% 459
83 99.1% 565
103 99.2% 660
128 99.0% 973
165 99.2% 1,030
208 99.2% 1,263
240 99.2% 1,423
320 99.4% 1,450
403 99.4% 1,816
482 99.5% 2,008
636 99.5% 2,359
786 99.6% 2,604
850 99.6% 2,974
1000 99.5% 3,954
1200 99.6% 4,136
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MATRIX AP 400 VOLTS, 50Hz

Regulation table

Table 11

FILTER VOLTAGE REGULATION 400 VAC

MAXIMUM OUTPUT VOLTAGE AT
NO LOAD

RMS
PEAK

418
591

MINIMUM OUTPUT VOLTAGE AT
FULL LOAD

RMS
PEAK

384
543

*MAXIMUM PCC VOLTAGE WITH
6% SOURCE IMPEDANCE

RMS
PEAK

408
577

Note: PCC is the point of common coupling with the power distribution system
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MATRIX AP 400 VOLTS, 50Hz

Capacitor Currents

Table 12

Filter Current Rating Amps
RMS

Capacitor Current

400V
(Typical)

Amps RMS

6 2.145
8 3.52

11 4.84
14 5.39
21 7.48
27 10.23
34 13.145
44 15.983
52 19.25
66 24.904
83 31.196
103 38.071
128 43.978
165 55.033
208 72.666
240 80.63
320 104.709
403 138.82
482 157.553
636 218.581
786 271.865
850 299.255

1000 341.11
1200 420

Note: Ratings are based on IEC AC-3 specifications.
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MATRIX AP 400 VOLTS, 50Hz

Open Style Size and Weights

Table 13

Amps
rating

Catalog Part
Number

Total
Weight

Lbs.
HMR Size Inches

HMR
Ref.

Figure

Cap-Panel
P.N.

Capacitor / Capacitor
assemblies size Inches

Cap Ref.
Figure

6 MAPP0006C 16 8.7”H X 8”W X 5.5”D Figure 10 CAP-350TP 7.5”H X 2.9”D Figure 15

8 MAPP0008C 17 8.7”H X 8”W X 5.5”D Figure 10 CAP-351TP 7.5”H X 2.9”D Figure 15

11 MAPP0011C 26 9.9”H X 9”W X 4.8”D Figure 10 CAP-352TP 7.5”H X 2.9”D Figure 15

14 MAPP0014C 30 9.8”H X 9”W X 5.25”D Figure 10 CAP-353TP 7.5”H X 3.9”D Figure 15

21 MAPP0021C 47 11.7”H X 10.5”W X 6.6”D Figure 10 CAP-342TP 7.5”H X 3.9”D Figure 15

27 MAPP0027C 52 11.7”H X 10.5”W X 7”D Figure 10 CAP-354TP 7.5”H X 4.6”D Figure 15

34 MAPP0034C 62 11.7”H X 10.5”W X 7.6”D Figure 10 CAP-355TP 9.1”H X 4.6”D Figure 15

44 MAPP0044C 74 11.7”H X 10.5”W X 8”D Figure 10 CAP-356TP 9.1”H X 4.6”D Figure 15

52 MAPP0052C 94 14”H X 12”W X 9”D Figure 11 CAP-357TP 10.6”H X 4.6”D Figure 15

66 MAPP0066C 107 14”H X 12”W X 9”D Figure 11 CAP-358TP 10.6”H X 4.6”D Figure 15

83 MAPP0083C 135 14”H X 12”W X 10.9”D Figure 11 CAP-359TP 10.6”H X 4.6”D Figure 15

103 MAPP0103C 145 14”H X 12”W X 10.82”D Figure 11 CAP-360TP 10.6”H X 4.6”D Figure 15

128 MAPP0128C 165 20”H X 15.25”W X 10.7”D Figure 12 594 6.9”H X 16.3”W X 7.6”D Figure 16

165 MAPP0165C 223 20”H X15.25”W X 11.75”D Figure 12 544 7.9”H X 16.3”W X 7.6”D Figure 16

208 MAPP0208C 237 20”H X 15.25”W X 11.85”D Figure 12 543 8.9”H X 16.3”W X7.6”D Figure 16

240 MAPP0240C 327 20”H X 15.25”W X 12.75”D Figure 12 595 7.9”H X 16.3”W X 7.6”D Figure 16

320 MAPP0320C 390 20”H X 15.25”W X 14.8”D Figure 12 596 10.7” X 16.3”W X 7.6”D Figure 16

403 MAPP0403C 433 23.25”H X 15.25”W X13.86”D Figure 13 597 11.5H” X 16.3” X 7.6”D Figure 16

482 MAPP0482C 483 23.25”H X 15.25”W X14.77”D Figure 13
595 7.9”H X 16.3”W X 7.6”D Figure 16

595 7.9”H X 16.3”W X 7.6”D Figure 16

636 MAPP0636C 736 26”H X 24”W X 16.5”D Figure 14
596 10.7” X 16.3”W X 7.6”D Figure 16

596 10.7” X 16.3”W X 7.6”D Figure 16

786 MAPP0786C 911 26”H X 24”W X 17.8”D Figure 14
597 11.5H” X 16.3” X 7.6”D Figure 16

597 11.5H” X 16.3” X 7.6”D Figure 16

850 MAPP0850C 983 26”H X 24”W X 20.3”D Figure 14

596 10.7” X 16.3”W X 7.6”D Figure 16

596 10.7” X 16.3”W X 7.6”D Figure 16

595 7.9”H X 16.3”W X 7.6”D Figure 16

1000 MAPP1000C 1137 26”H X 24”W X 21.7”D Figure 14

598 10.7H” X 16.3” X 7.6”D Figure 16

598 10.7H” X 16.3” X 7.6”D Figure 16

598 10.7H” X 16.3” X 7.6”D Figure 16

1200 MAPP1200C 1297 26”H X 24”W X 22.2”D Figure 14

597 11.5H” X 16.3” X 7.6”D Figure 16

597 11.5H” X 16.3” X 7.6”D Figure 16

597 11.5H” X 16.3” X 7.6”D Figure 16
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MATRIX AP 400 VOLTS, 50Hz

MOUNTING PATTERNS

AP HMR Bolt Hole Mounting Patterns

Table 14

Part Number Lbs. Overall Size
Rear Mount
Centerline

Base Mount
Centerline

Mounting
Holes

Figure

MAPP0006C 16 8.7”H X 8”W X 5.5”D 7”A X 7.2”B 2.8”C X 7.2”E .28” DIA Figure 10

MAPP0008C 17 8.7”H X 8”W X 5.5”D 7”A X 7.2”B 2.8”C X 7.2”E .28” DIA Figure 10

MAPP0011C 26 9.9”H X 9”W X 4.8”D 8.2”A X 8.2”B 2.75”C X 8.2”E .28” DIA Figure 10

MAPP0014C 30 9.8”H X 9”W X 5.25”D 8.15”A X 8.2”B 3.25”C X 8.2”E .28” DIA Figure 10

MAPP0021C 47 11.7”H X 10.5”W X 6.6”D 9.8”A X 9.7”B 3.5”C X 9.7”E .28” DIA Figure 10

MAPP0027C 52 11.7”H X 10.5”W X 7”D 9.9”A X 9.7”B 4”C X 9.7”E .28” DIA Figure 10

MAPP0034C 62 11.7”H X 10.5”W X 7.6”D 9.8”A X 9.7”B 4.5”C X 9.7”E .28” DIA Figure 10

MAPP0044C 74 11.7”H X 10.5”W X 8”D 9.8”A X 9.7”B 5”C X 9.7”E .28” DIA Figure 10

MAPP0052C 94 14”H X 12”W X 9”D 12”A X 11”B 5.4”C X 11”E .340” DIA Figure 11

MAPP0066C 107 14”H X 12”W X 9”D 12”A X 11”B 5.9”C X 11”E .340” DIA Figure 11

MAPP0083C 133 14”H X 12”W X 10.9”D 11.96''A x 11''B 6.5”C X 11”E .340” DIA Figure 11

MAPP0103C 144 14”H X 12”W X 10.8”D 12.05'A x 11''B 6.5”C X 11”E .340” DIA Figure 11

MAPP0128C 149 20”H X 15.25”W X 10.7”D 17.37”A X 14”B 6”C X 14”E .413” DIA Figure 12

MAPP0165C 257 20”H X15.25”W X 11.75”D 17.32”A X 14”B 7”C X 14”E .413” DIA Figure 12

MAPP0208C 270 20”H X 15.25”W X 11.85”D 17.47”A X 14”B 7”C X 14”E .413” DIA Figure 12

MAPP0240C 310 20”H X 15.25”W X 12.75”D 17.51”A X 14”B 8”C X 14”E .413” DIA Figure 12

MAPP0320C 397 20”H X 15.25”W X 14.8”D 17.55”A X 14”B 10”C x 14”E .413” DIA Figure 12

MAPP0403C 433 23.25”H X 15.25”W X13.86”D 20.64”A X 14”B 9.2”C x 14”E .413” DIA Figure 13

MAPP0482C 483 23.3”H X 15.25”W X14.77”D 20.60”A X 14”B 10.06”C X 14”E .413” DIA Figure 13

MAPP0636C 793 26”H X 24”W X 16.5”D N/A 9.15”C X 22”E 1” DIA Figure 9

MAPP0786C 970 26”H X 24”W X 17.8”D N/A 10.65”C X 22”E 1” DIA Figure 14

MAPP0850C 1070 26”H X 24”W X 20.03”D N/A 10.65”C X 22”E 1” DIA Figure 14

MAPP1000C 1213 26”H X 24”W X 21.7”D N/A 12.15”C X 22”E 1” DIA Figure 14

MAPP1200C 1365 26”H X 24”W X 22.2”D N/A 13.65”C X 22”E 1” DIA Figure 14

Use the above table and referenced figures to establish suitable reactor mounting.
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MATRIX AP 400 VOLTS, 50Hz

Capacitor and Cap-panel Bolt Hole Mounting Patterns

Table 15

Part
Number

CAP
P.N.

Weight
Lbs.

Overall Size
Rear Mount
Centerline

Mounting
Holes

Figure

MAPP0006C CAP-350TP 1.8 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0008C CAP-351TP 2.2 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0011C CAP-352TP 2.3 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0014C CAP-353TP 2.64 7.5”H X 3.9”D N/A M12 STUD Figure 15

MAPP0021C CAP-342TP 3.2 7.5”H X 3.9”D N/A M12 STUD Figure 15

MAPP0027C CAP-354TP 4.0 7.5”H X 4.6”D N/A M12 STUD Figure 15

MAPP0034C CAP-355TP 4.1 9.1”H X 4.6”D N/A M12 STUD Figure 15

MAPP0044C CAP-356TP 5.0 9.1”H X 4.6”D N/A M12 STUD Figure 15

MAPP0052C CAP-357TP 6.0 10.6”H X 4.6”D N/A M12 STUD Figure 15

MAPP0066C CAP-358TP 6.0 10.6”H X 4.6”D N/A M12 STUD Figure 15

MAPP0083C CAP-359TP 6.45 10.6”H X 4.6”D N/A M12 STUD Figure 15

MAPP0103C CAP-360TP 6.45 10.6”H X 4.6”D N/A M12 STUD Figure 15

MAPP0128C 594 16 6.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0165C 544 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0208C 543 20 8.9”H X 16.3”W X7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0240C 595 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0320C 596 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0403C 597 23 11.5” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0482C
595 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

595 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0636C
596 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

596 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0786C
597 23 11.5” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

597 23 11.5” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0850C
596 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

596 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

595 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP1000C
598 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

598 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

598 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP1200C
597 23 11.5” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

597 23 11.5” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

597 23 11.5” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

Note: Units above 403 amps require multiple parallel cap panels.
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MATRIX AP 480 VOLTS, 60Hz

Ratings

Watts loss

Table 20

Maximum
Output Amps

RMS

Efficiency
(Typical)

(%)

480V
Power Dissipation @

Rated Current
(Typical)
(Watts)

6 97.5% 122
8 97.6% 158

11 97.9% 192
14 98.1% 220
21 98.6% 251
27 98.7% 283
34 98.8% 318
44 98.9% 379
52 99.0% 413
66 99.1% 488
83 99.1% 600
103 99.2% 702
128 99.0% 1,035
165 99.2% 1,096
208 99.2% 1,343
240 99.2% 1,514
320 99.4% 1,543
403 99.4% 1,932
482 99.5% 2,137
636 99.5% 2,509
786 99.6% 2,771
850 99.6% 3,163
1000 99.5% 4,206
1200 99.6% 4,400
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MATRIX AP 480 VOLTS, 60Hz

Regulation table

Table 21

FILTER VOLTAGE REGULATION 480 VAC

MAXIMUM OUTPUT VOLTAGE AT
NO LOAD

RMS
PEAK

502
710

MINIMUM OUTPUT VOLTAGE AT
FULL LOAD

RMS
PEAK

460
600

*MAXIMUM PCC VOLTAGE WITH
6% SOURCE IMPEDANCE

RMS
PEAK

490
693

Note: PCC is the point of common coupling with the power distribution system
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MATRIX AP 480 VOLTS, 60Hz

Capacitor Currents

Table 22

Filter Current Rating Amps RMS

Capacitor Current

480V
(Typical)

Amps RMS

6 1.98
8 2.64

11 3.7
14 4.62
21 6.93
27 9.24
34 11.8
44 14.52
52 17.16
66 22.16
83 29.2
103 34.7
128 39.8
165 53.2
208 64.8
240 72.7
320 94.5
403 132.3
482 141.8
636 195.6
786 245.0
850 265.9

1000 308.6
1200 355.2

Note: Ratings are based on IEC AC-3 specifications.
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MATRIX AP 480 VOLTS, 60Hz

Open Style Size and Weights

Table 23

Amps
rating

Catalog Part
Number

Total
Weight

Lbs.
HMR Size Inches

HMR
Ref.

Figure

Cap-Panel
P.N.

Capacitor / Capacitor
assemblies size Inches

Cap Ref.
Figure

6 MAPP0006D 16 8.7”H X 8”W X 5.5”D Figure 10 CAP-338TP 7.5”H X 2.9”D Figure 15

8 MAPP0008D 17 8.7”H X 8”W X 5.5”D Figure 10 CAP-339TP 7.5”H X 2.9”D Figure 15

11 MAPP0011D 26 9.9”H X 9”W X 4.8”D Figure 10 CAP-349TP 7.5”H X 2.9”D Figure 15

14 MAPP0014D 30 9.8”H X 9”W X 5.25”D Figure 10 CAP-340TP 7.5”H X 2.9”D Figure 15

21 MAPP0021D 47 11.7”H X 10.5”W X 6.6”D Figure 10 CAP-341TP 7.5”H X 3.9”D Figure 15

27 MAPP0027D 52 11.7”H X 10.5”W X 7”D Figure 10 CAP-342TP 7.5”H X 3.9”D Figure 15

34 MAPP0034D 62 11.7”H X 10.5”W X 7.6”D Figure 10 CAP-343TP 7.5”H X 3.9”D Figure 15

44 MAPP0044D 74 11.7”H X 10.5”W X 8”D Figure 10 CAP-344TP 7.5”H X 4.6”D Figure 15

52 MAPP0052D 94 14”H X 12”W X 9”D Figure 11 CAP-345TP 9.2”H X 4.6”D Figure 15

66 MAPP0066D 107 14”H X 12”W X 9”D Figure 11 CAP-346TP 9.2”H X 4.6”D Figure 15

83 MAPP0083D 135 14”H X 12”W X 10.9”D Figure 11 CAP-347TP 10.6”H X 4.6”D Figure 15

103 MAPP0103D 145 14”H X 12”W X 10.82”D Figure 11 CAP-348TP 10.6”H X 4.6”D Figure 15

128 MAPP0128D 165 20”H X 15.25”W X 10.7”D Figure 12 555 6.9”H X 16.3”W X 7.6”D Figure 16

165 MAPP0165D 223 20”H X15.25”W X 11.75”D Figure 12 557 6.9”H X 16.3”W X 7.6”D Figure 16

208 MAPP0208D 237 20”H X 15.25”W X 11.85”D Figure 12 545 7.9”H X 16.3”W X7.6”D Figure 16

240 MAPP0240D 327 20”H X 15.25”W X 12.75”D Figure 12 544 7.9”H X 16.3”W X 7.6”D Figure 16

320 MAPP0320D 390 20”H X 15.25”W X 14.8”D Figure 12 543 8.9” X 16.3”W X 7.6”D Figure 16

403 MAPP0403D 433 23.25”H X 15.25”W X13.86”D Figure 13 562 10.7” X 16.3” X 7.6”D Figure 16

482 MAPP0482D 483 23.25”H X 15.25”W X14.77”D Figure 13
544 7.9”H X 16.3”W X 7.6”D Figure 16

544 7.9”H X 16.3”W X 7.6”D Figure 16

636 MAPP0636D 736 26”H X 24”W X 16.5”D Figure 14
543 8.9” X 16.3”W X 7.6”D Figure 16

543 8.9” X 16.3”W X 7.6”D Figure 16

786 MAPP0786D 911 26”H X 24”W X 17.8”D Figure 14
562 10.7” X 16.3” X 7.6”D Figure 16

562 10.7” X 16.3” X 7.6”D Figure 16

850 MAPP0850D 983 26”H X 24”W X 20.3”D Figure 14

543 8.9” X 16.3”W X 7.6”D Figure 16

543 8.9” X 16.3”W X 7.6”D Figure 16

544 7.9”H X 16.3”W X 7.6”D Figure 16

1000 MAPP1000D 1137 26”H X 24”W X 21.7”D Figure 14

543 8.9” X 16.3”W X 7.6”D Figure 16

543 8.9” X 16.3”W X 7.6”D Figure 16

561 10.7” X 16.3” X 7.6”D Figure 16

1200 MAPP1200D 1297 26”H X 24”W X 22.2”D Figure 14

562 10.7” X 16.3” X 7.6”D Figure 16

562 10.7” X 16.3” X 7.6”D Figure 16

562 10.7” X 16.3” X 7.6”D Figure 16
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MATRIX AP 480 VOLTS, 60Hz

Enclosed Unit Size and Weights

Table 24

Filter Amps NEMA 2 Enclosure Weight NEMA 3R Enclosure Weight Figure

6 MAPG0006D CAB-12AP2 64 MAPW0006D CAB-12AP3 72 Figure 17
8 MAPG0008D CAB-12AP2 65 MAPW0008D CAB-12AP3 73 Figure 17
11 MAPG0011D CAB-12AP2 74 MAPW0011D CAB-12AP3 82 Figure 17
14 MAPG0014D CAB-12AP2 79 MAPW0014D CAB-12AP3 87 Figure 17
21 MAPG0021D CAB-12AP2 97 MAPW0021D CAB-12AP3 105 Figure 17
27 MAPG0027D CAB-12AP2 101 MAPW0027D CAB-12AP3 109 Figure 17
34 MAPG0034D CAB-12AP2 112 MAPW0034D CAB-12AP3 120 Figure 17
44 MAPG0044D CAB-12AP2 125 MAPW0044D CAB-12AP3 133 Figure 17
52 MAPG0052D CAB-17AP2 172 MAPW0052D CAB-17AP3 179 Figure 18
66 MAPG0066D CAB-17AP2 185 MAPW0066D CAB-17AP3 192 Figure 18
83 MAPG0083D CAB-17AP2 209 MAPW0083D CAB-17AP3 217 Figure 18

103 MAPG0103D CAB-17AP2 313 MAPW0103D CAB-17AP3 321 Figure 18
128 MAPG0128D CAB-26AP2 333 MAPW0128D CAB-26AP3 347 Figure 19
165 MAPG0165D CAB-26AP2 392 MAPW0165D CAB-26AP3 406 Figure 19
208 MAPG0208D CAB-26AP2 405 MAPW0208D CAB-26AP3 419 Figure 19
240 MAPG0240D CAB-26AP2 489 MAPW0240D CAB-26AP3 503 Figure 19
320 MAPG0320D CAB-26APD2 630 MAPW0320D CAB-26APD3 656 Figure 20
403 MAPG0403D CAB-26APD2 673 MAPW0403D CAB-26APD3 700 Figure 20
482 MAPG0482D CAB-42AP2 702 MAPW0482D CAB-42AP3 710 Figure 21
636 MAPG0636D CAB-42AP2 1077 MAPW0636D CAB-42AP3 1084 Figure 21
786 MAPG0786D CAB-42AP2 1252 MAPW0786D CAB-42AP3 1260 Figure 21
850 MAPG0850D CAB48AP2 1386 MAPW0850D CAB-48AP3 1393 Figure 22

1000 MAPG1000D CAB48AP2 1640 MAPW1000D CAB-48AP3 1647 Figure 22
1200 MAPG1200D CAB48AP2 1700 MAPW1200D CAB-48AP3 1707 Figure 22

Note: Weight is shown in pounds
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MATRIX AP 480 VOLTS, 60Hz

MOUNTING PATTERNS

AP HMR Bolt Hole Mounting Patterns

Table 25

Part Number Lbs. Overall Size
Rear Mount
Centerline

Base Mount
Centerline

Mounting
Holes

Figure

MAPP0006D 16 8.7”H X 8”W X 5.5”D 7”A X 7.2”B 2.8”C X 7.2”E .28” DIA Figure 10

MAPP0008D 17 8.7”H X 8”W X 5.5”D 7”A X 7.2”B 2.8”C X 7.2”E .28” DIA Figure 10

MAPP0011D 26 9.9”H X 9”W X 4.8”D 8.2”A X 8.2”B 2.75”C X 8.2”E .28” DIA Figure 10

MAPP0014D 30 9.8”H X 9”W X 5.25”D 8.15”A X 8.2”B 3.25”C X 8.2”E .28” DIA Figure 10

MAPP0021D 47 11.7”H X 10.5”W X 6.6”D 9.8”A X 9.7”B 3.5”C X 9.7”E .28” DIA Figure 10

MAPP0027D 52 11.7”H X 10.5”W X 7”D 9.9”A X 9.7”B 4”C X 9.7”E .28” DIA Figure 10

MAPP0034D 62 11.7”H X 10.5”W X 7.6”D 9.8”A X 9.7”B 4.5”C X 9.7”E .28” DIA Figure 10

MAPP0044D 74 11.7”H X 10.5”W X 8”D 9.8”A X 9.7”B 5”C X 9.7”E .28” DIA Figure 10

MAPP0052D 94 14”H X 12”W X 9”D 12”A X 11”B 5.4”C X 11”E .340” DIA Figure 11

MAPP0066D 107 14”H X 12”W X 9”D 12”A X 11”B 5.9”C X 11”E .340” DIA Figure 11

MAPP0083D 133 15.7”H X 12”W X 10.7”D 11.96''A x 11''B 6.5”C X 11”E .340” DIA Figure 11

MAPP0103D 144 15.7”H X 12”W X 11.1”D 12.05'A x 11''B 6.5”C X 11”E .340” DIA Figure 11

MAPP0128D 149 20”H X 15.25”W X 10.7”D 17.37”A X 14”B 6”C X 14”E .413” DIA Figure 12

MAPP0165D 257 20”H X15.25”W X 11.75”D 17.32”A X 14”B 7”C X 14”E .413” DIA Figure 12

MAPP0208D 270 20”H X 15.25”W X 11.85”D 17.47”A X 14”B 7”C X 14”E .413” DIA Figure 12

MAPP0240D 310 20”H X 15.25”W X 12.75”D 17.51”A X 14”B 8”C X 14”E .413” DIA Figure 12

MAPP0320D 397 20”H X 15.25”W X 14.8”D 17.55”A X 14”B 10”C x 14”E .413” DIA Figure 12

MAPP0403D 433 23.25”H X 15.25”W X13.86”D 20.64”A X 14”B 9.2”C x 14”E .413” DIA Figure 13

MAPP0482D 483 23.3”H X 15.25”W X14.37”D 20.60”A X 14”B 10.06”C X 14”E .413” DIA Figure 13

MAPP0636D 793 26”H X 24”W X 16.5”D N/A 9.15”C X 22”E 1” DIA Figure 14

MAPP0786D 970 26”H X 24”W X 17.8”D N/A 10.65”C X 22”E 1” DIA Figure 14

MAPP0850D 1070 26”H X 24”W X 20.3”D N/A 10.65”C X 22”E 1” DIA Figure 14

MAPP1000D 1213 26”H X 24”W X 21.7”D N/A 12.15”C X 22”E 1” DIA Figure 14

MAPP1200D 1365 26”H X 24”W X 22.2”D N/A 13.65”C X 22”E 1” DIA Figure 14

Use the above table and referenced figures to establish suitable reactor mounting.
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MATRIX AP 480 VOLTS, 60Hz

Capacitor and Cap-panel Bolt Hole Mounting Patterns

Table 26

Part Number CAP P.N.
Weight

Lbs.
Overall Size

Rear Mount
Centerline

Mounting
Holes

Figure

MAPP0006D CAP-338TP 1.8 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0008D CAP-339TP 1.95 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0011D CAP-349TP 2.1 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0014D CAP-340TP 2.3 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0021D CAP-341TP 2.65 7.5”H X 3.9”D N/A M12 STUD Figure 15

MAPP0027D CAP-342TP 3.2 7.5”H X 3.9”D N/A M12 STUD Figure 15

MAPP0034D CAP-343TP 3.7 7.5”H X 3.9”D N/A M12 STUD Figure 15

MAPP0044D CAP-344TP 4.0 7.5”H X 4.6”D N/A M12 STUD Figure 15

MAPP0052D CAP-345TP 4.1 9.2”H X 4.6”D N/A M12 STUD Figure 15

MAPP0066D CAP-346TP 5.0 9.2”H X 4.6”D N/A M12 STUD Figure 15

MAPP0083D CAP-347TP 6.0 10.6”H X 4.6”D N/A M12 STUD Figure 15

MAPP0103D CAP-348TP 6.45 10.6”H X 4.6”D N/A M12 STUD Figure 15

MAPP0128D 555 16 6.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0165D 557 16 6.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0208D 545 18 7.9”H X 16.3”W X7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0240D 544 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0320D 543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0403D 562 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0482D
544 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

544 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0636D
543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0786D
562 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

562 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0850D
543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

544 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP1000D
543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

561 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP1200D
562 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

562 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

562 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

Note: Units above 403 amps require multiple parallel cap panels.
Use the above table and referenced figures to establish suitable Cap-panel mounting.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2322 of 3354



Matrix AP User Installation Manual 400 VAC and 480 VAC

21 Form: MAP-UIM-E April 2013 REV. 014

AP HMR MOUNTING & TERMINAL LOCATIONS

AP HMR 6 - 44 Amp

Figure 10 6 – 44 AMP
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AP HMR MOUNTING & TERMINAL LOCATIONS

AP HMR 52 - 103 Amp

Figure 11 52 – 103 AMP
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AP HMR MOUNTING & TERMINAL LOCATIONS

AP HMR 128 - 320 Amp

Fig

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553
Customer Connections to
HMR:

Output: U2-V2-W2
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Input: U1-V1-W1
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AP HMR MOUNTING & TERMINAL LOCATIONS

AP HMR 403 - 482 Amp

Figure

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
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Customer Connections to
HMR:

Output: U2-V2-W2
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AP HMR MOUNTING & TERMINAL LOCATIONS

AP HMR 636 - 1200 Amp

Figure 14
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Customer Connections to
HMR:

Output: U2-V2-W2
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636 – 1200 AMP

Input: U1-V1-W1
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CAP-ASSEMBLY MOUNTING & TERMINAL LOCATIONS

Figure 15 1 - Three Phase Capacitor

Note: Height of capacitor will vary depending on the size of the filter.
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CAP-ASSEMBLY MOUNTING & TERMINAL LOCATIONS

Figure 16 3 – High Current Capacitor Panel

Note: Height of capacitors will vary depending on the size of the filter.
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ENCLOSED UNIT INTERNAL DETAILS

CAB-12AP 6-44 AMPS

Figure 17 6-44 AMP
Refer to the MTE website, www.mtecorp.com, for Detailed Specifications.

Capacitor placement shown for illustrative purposes only.
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ENCLOSED UNIT INTERNAL DETAILS

CAB-17AP 52-103 AMPS

Figure 18 83-103 AMP
Refer to the MTE website, www.mtecorp.com, for Detailed Specifications.

Capacitor placement shown for illustrative purposes only.
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ENCLOSED UNIT INTERNAL DETAILS

CAB-26AP 128-240 AMPS

Figure 19 128-240 AMP
Refer to the MTE website, www.mtecorp.com, for Detailed Specifications.
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ENCLOSED UNIT INTERNAL DETAILS

CAB-26APD 320-403 AMPS

Figure 20 320-403 AMP
Refer to the MTE website, www.mtecorp.com, for Detailed Specifications.
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ENCLOSED UNIT INTERNAL DETAILS

CAB-42AP 482-786 AMPS

Figure 21 482-786 AMP
Refer to the MTE website, www.mtecorp.com, for Detailed Specifications.
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ENCLOSED UNIT INTERNAL DETAILS

CAB-48AP 850-1200 AMPS

Figure 22 850 - 1200 AMP

Refer to the MTE website, www.mtecorp.com, for Detailed Specifications.
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Power Wiring Connection

WARNING
Input and output power wiring to the filter
should be performed by authorized personnel
in accordance with the NEC and all local
electrical codes and regulations.
Cable lugs and mounting hardware are
provided by the customer.

Verify that the power source to which the filter
is to be connected is in agreement with the
nameplate data on the filter. A fused
disconnect switch or circuit breaker should be
installed between the filter and its source of
power in accordance with the requirements of
the NEC and all local electrical codes and
regulations. Refer to the drive user manual for
selection of the correct fuse rating and class.

The filter is suitable for use on a circuit
capable of delivering not more than 100K
RMS symmetrical amperes at 480 volts
maximum when protected by type J, T or RK1
class fuses or a circuit breaker having an
interrupting rating not less than 100K RMS
symmetrical amperes, 480 volts maximum.

For panel mounted filter applications,
interconnection between the filter, its power
source, the cap-panels, and the drive is
shown in Figure 24. Table 30 lists the wire
range and terminal torque requirements as a
function of filter current ratings. Use table 30
for selecting conductors that interconnect the
HMR and capacitor assemblies. Filters that
use multiple cap-panels share total cap
current shown on tables 12 and 22.

Refer to the drive user manual for instructions
on interconnecting the drive and motor and
the correct start-up procedures for the drive.

The filter is designed for use with copper
conductors with a minimum temperature
rating of 75 degrees C.

For filters supplied in general purpose NEMA
2 & 3R cabinets, interconnection between the
filter, its power source, and the drive is shown
in Figure 25. Refer to Figures 10 to 14 for the
location of input, output, ground, and over
temperature switch terminals. Table 30 lists
the wire range and terminal torque
requirements as a function of filter current
ratings. Refer to the drive user manual for
instructions on interconnecting the drive and
motor and the correct start-up procedures for
the drive.

Wiring checks

Using Figure 26, visually check the wired
components to confirm, verify, and correct
wiring. Then, with a multi meter check phase
to phase isolation using the 100 K ohm range.
The multi meter will read the parallel
equivalent of the bleeder resistors after the
capacitors initially charge. All phase to phase
resistance values should be the same.

WARNING

Any extremely low or high resistance
readings indicate a mis-wire and may

result in damage to filter components if
not corrected.

Check for the following faults:

Capacitor shorted
Capacitor bus not connected
Capacitor bus to chassis short
Paralleling wiring errors
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Power Wiring Connection, Cont.

Grounding and Ground Fault Protection

The filter must always be grounded with a
grounding conductor connected to all
ground terminals.

Due to high leakage currents associated
with variable frequency drives, ground fault
protective devices do not necessarily
operate correctly when placed ahead of a
Matrix Filter feeding a drive. When using
this type of device, its function should be
tested in the actual installation.

Mounting Location of Live Parts in NEMA
3R Enclosures - Filters 128A and Larger

WARNING

No live parts shall be mounted below 8
inches from the bottom of the enclosure

To ensure proper cooling, NEMA 3R
enclosures for Matrix AP filters 128 amp
and larger do not contain splash guards in
the bottom of the enclosure.

Over Temperature Switch

The temperature switch is provided to
annunciate adverse filter heating. Damage
to the filter or drive may be avoided by
interlocking this switch to shut down the
drive or illuminate a service light; see
figures 24 and 25 for connection diagrams.
Read the vendor drive manual for details in
using interlock inputs.
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Input and Output Terminal Specifications

Table 30

Filter
Rating
(Amps)

AP HMR Terminals
Cap-panel Terminals

U4-V4-W4

Input /Output Power
U1-V1-W1 / U2-V2-W2

U4-V4-W4
interconnect

cappanel
400V

Capacitor/
CAPPANEL
Part Number

480V
Capacitor/

CAPPANEL
Part Number

Minimum
Interconnect
Wire Gauge

(AWG)

Terminal
Torque
(in-lbs.)

Wire Range
(AWG)

Terminal
Torque
(in-lbs.)

Terminal
Torque
(in-lbs.)

6 14 – 6 16 16 CAP-350TP CAP-338TP 14 23
8 14 – 6 16 16 CAP-351TP CAP-339TP 14 23
11 14 – 6 16 16 CAP-352TP CAP-349TP 14 23
14 14 – 6 16 16 CAP-353TP CAP-340TP 14 23
21 14 – 6 16 16 CAP-342TP CAP-341TP 14 23
27 14 – 6 16 16 CAP-355TP CAP-342TP 14 23
34 14 – 6 16 20 CAP-343TP CAP-343TP 12 23
44 18 – 4 16 20 CAP-356TP CAP-344TP 12 23
52 Flat copper tab N/A 20 CAP-357TP CAP-345TP 10 23
66 Flat copper tab N/A 50 CAP-358TP CAP-346TP 10 23
83 Flat copper tab N/A 16 CAP-359TP CAP-347TP 10 23

103 Flat copper tab N/A 16 CAP-360TP CAP-348TP 8 23
128 Flat copper tab N/A N/A 594 555 8 60
165 Flat copper tab N/A N/A 544 557 6 60
208 Flat copper tab N/A N/A 543 545 4 60
240 Flat copper tab N/A N/A 595 544 4 60
320 Flat copper tab N/A N/A 596 543 2 60
403 Flat copper tab N/A N/A 597 562 1/0 60

482 Flat copper tab N/A
N/A 595 544 4 60
N/A 595 544 4 60

636 Flat copper tab N/A
N/A 596 543 2 60
N/A 596 543 2 60

786 Flat copper tab N/A
N/A 597 562 1/0 60
N/A 597 562 1/0 60

850 Flat copper tab N/A
N/A 596 543 2 60
N/A 596 543 2 60
N/A 595 544 4 60

1000 Flat copper tab N/A
N/A 598 543 2 60
N/A 598 543 2 60
N/A 598 561 2 60

1200 Flat copper tab N/A
N/A 597 562 1/0 60
N/A 597 562 1/0 60
N/A 597 562 1/0 60

Note: Cap-panel interconnect wiring specification according to UL508 75° C Table.
Note: To prevent flexing or bending of the coil windings attached to AP HMR Flat copper terminal
tabs, use two wrenches to tighten customer provided cable mounting hardware.
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Open Panel Unit Interconnection Diagram

Figure 24
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Enclosed Unit Interconnection Diagram

Figure 25
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Matrix AP Basic Schematic Diagram

Figure 26
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Contactor Options

Option -002
Capacitor Contactor

This option provides a contactor to disconnect the filter capacitor bank when the drive is not running. The
contactor is supplied with NO/NC auxiliary contacts. The contactor coil and auxiliary contacts are wired to a
customer terminal block. See page 43 for contactor coil switching characteristics. This option is provided pre-
wired complete for enclosed filters and as loose parts for open panel filters.

The above contactor option diagram is provided to help understand the circuit function and
does not reflect actual circuit wiring.
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Option -009
Capacitor Contactor with adjustable pick up and drop out

This option provides a contactor to disconnect the filter capacitor bank based on the motor load current. Two
current operated switches provide independent adjustment of the pick-up and drop current levels. The
switches are preset at the factory for pick up at 35% and drop out at 20% of the filter output current rating.
The switches are each field adjustable over a 0 – 100% current range. This option is only available for
enclosed filters.

The above contactor option diagram is provided to help understand the circuit function and
does not reflect actual circuit wiring.
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Option -012

Capacitor contactor with control transformer

This option provides a control transformer to power the capacitor contactor. The contractor is provided with
NO/NC auxiliary contacts. For filter ratings 165 amps and above a pilot relay is also provided to limit inrush
current below 0.60 amps. Connections are wired to a customer terminal block. This option is only available for
enclosed filters.

The above contactor option diagram is provided to help understand the circuit function and
does not reflect actual circuit wiring.
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Contactor coil switching currents

Table 40

Options 002

The following table indicates the 120 VAC 50/60 Hz current required to switch and hold the various size
contactors used in Matrix Filter capacitor switching and bypass options. This data is provided to select the
proper switch rating to remotely control the contactor and is consistent for both 400V and 480V units.

Contactor Currents for 120 VAC 60 Hz coils.

Matrix filter current
Rating
AMPS

Capacitor Contactor Option 002
AMPS

INRUSH SEALED

6 0.341 0.054
8 0.341 0.054
11 0.341 0.054
14 0.341 0.054
21 0.341 0.054
27 0.341 0.054
34 0.341 0.054
44 0.341 0.054
52 0.341 0.054
66 0.341 0.054
83 0.341 0.054

103 0.341 0.054
128 0.922 0.064
165 1.70 0.304
208 1.70 0.304
240 2.00 0.42
320 1.41 0.025
403 1.41 0.025
482 2.08 0.036
636 2.08 0.036
786 3.75 0.036
850 3.75 0.036
1000 3.75 0.036
1200 3.75 0.036
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STARTUP

Safety Precautions

Before startup, observe the following
warnings and instructions:

WARNING

Internal components of the filter are at line
potential when the filter is connected to
the utility. This voltage is extremely
dangerous and may cause death or severe
injury if you come in contact with it.

WARNING

After disconnecting the utility power, wait
at least 5 minutes before doing any work
on the filter connections. After removing
power, allow at least five minutes to elapse
and verify that the capacitors have
discharged to a safe level before
contacting internal components. Connect
a DC voltmeter across the capacitor
terminals. Start with the meter on the
highest scale and progressively switch to
a lower scale as the indicated voltage falls
below the maximum value of the scale
used.

Sequence of Operation

1. Read and follow safety precautions.
2. After installation, ensure that:

 All filter ground terminals are
connected to ground.

 Power wiring to the utility, drive and
motor is in accordance with the power
wiring connection diagrams shown in
installation instructions section. Use
the guidelines of table 30 for power
and cap-panel wire gauges.

3. Check that moisture has not condensed
on the filter components. If moisture is
present, do not proceed with startup until
the moisture has been removed.

4. Disconnect the filter output from the drive.
5. Connect the filter to the utility.

WARNING

Use extreme caution to avoid contact with
line voltage when checking for power.
INJURY OR DEATH MAY RESULT IF
SAFETY PRECAUTIONS ARE NOT
OBSERVED.

6. Confirm that line voltage is present at the
input terminals (U, V1, W1) of the filter.

7. Confirm that line voltage is present at the
output terminals (U2, V2, W2) of the filter
and that it is less than or equal to 1.05
times the input voltage.

8. Using a clamp on Amp meter, check input
phase currents to verify they are within a
5% match to each other. Use 70% of the
values from Tables 12 and 22.

9. Remove power and verify that NO
VOLTAGE is present on the filter
terminals.

10. Connect the filter output to the drive.
11. Refer to the drive user manual for the

drive startup procedure. Observe all
safety instructions in the drive user
manual.

WARNING

INJURY OR DEATH MAY RESULT IF THE
DRIVE SAFETY PRECAUTIONS ARE NOT
OBSERVED. DAMAGE TO EQUIPMENT
MAY OCCUR IF THE DRIVE STARTUP
PROCEDURES ARE NOT OBSERVED
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TROUBLESHOOTING

WARNING

When properly installed, this equipment
has been designed to provide maximum
safety for operating personnel. However,
hazardous voltages exist within the
confines of the enclosure. Servicing
should therefore be performed by qualified
personnel only and in accordance with
OSHA Regulations.

To aid in troubleshooting, a schematic
diagram is shown in Figure 26 and a list of
potential problems and solutions are listed on
next page.

WARNING

High voltage is used in the operation of
this filter. Use Extreme caution to avoid
contact with high voltage when operating,
installing or repairing this filter. INJURY
OR DEATH MAY RESULT IF SAFETY
PRECAUTIONS ARE NOT OBSERVED.

After removing power, allow at least five
minutes to elapse and verify that the
capacitors have discharged to a safe level
before contacting internal components.
Connect a DC voltmeter across the
capacitor terminals. Start with the meter
on the highest scale and progressively
switch to a lower scale as the indicated
voltage falls below the maximum value of
the scale used.
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Troubleshooting, Cont.

MTE Matrix AP Harmonic Filter Field Checks

1. Read and understand the voltage appropriate MTE Matrix Filter user manual. These manuals may be

downloaded from the www.mtecorp.com web site. Locate figures and drawings for your particular

filter and identify the terminal locations.

2. Disconnect all power and remove input power wiring from U1, V1, W1 terminals.

3. Remove VFD drive power connections from filter terminals U2, V2, W2 and any contactor or

temperature switch wiring. (For filters using control transformers: remove power fuses on top of

transformer.)

4. Visually inspect filter terminals and wiring lugs for signs of heat and corrosion. Contact factory if any

wires appear to be missing or cut!

5. Inspect the U4, V4, W4 capacitor interconnect terminals and wiring.

6. Visually inspect all capacitors for signs of case deformation, bowing of the top, leaking oil or terminal

damage. Note the CAP- # and date code of any damaged capacitors.

7. Using a multi meter set to read 100K ohms check:

a. Phase to phase U1-V1-W1-U1 (mechanically activate contactor if present) after reactor and

caps charge reading should be about 40K (total equivalent breeder resistance value) and

should be the same for each phase. Open circuit or very low readings indicate a problem.

b. Phase to chassis U1- case, V1-case, W1- case; low readings indicate a ground fault problem.

8. Ensure the “disconnect” is safe then wire the utility power to U1, V1, W1.

9. Apply power and verify that proper output voltage is present on U2, V2, and W2.

10. Using a clamp on amp meter read the filter input current:

a. Readings will be 0.5 of the capacitor current listed in tables 12 and 22 for the listed filter

current in the user manual (mechanically activate the contactor if the filter is equipped with

one). Readings should be the same (+/- 5%) for all phase currents; contact the factory if

currents are out of tolerance!

b. Open contactor readings will show zero current for all phases.

11. Disconnect filter power and wire the VFD to U2, V2, and W2 as well as any control wiring to the filter

contactor or temperature switch. Replace any control transformer fuses. Follow the drive power

startup guidelines in the drive manufactures user manual.
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PROBLEM: Line voltage is not present at the filter output terminals.

Possible cause: Power to the filter is turned off.

Solution: Turn power on.

Possible cause: One or more external line fuses are blown.

Solution: Verify the continuity of line fuses in all phases. Replace as necessary.

PROBLEM: Full Load Harmonic current distortion exceeds 5% on one or more
phases at full load.

Possible cause: The capacitor assembly has not been connected.

Solution: Check interconnection of capacitor assembly with AP HMR (Figure 24 &
26).

Possible cause: A capacitor has failed.

Solution: Inspect the tops of all capacitors for bowing. Replace failed capacitors.

Possible cause:

Solution

Source impedance is less than 1.5%.

Add a minimum 1.5% impedance line reactor to the filter input.

Possible cause:

Solution

Input source voltage harmonic distortion.

Identify equipment causing harmonic voltage distortion and add filters as
required or accept elevated THVD.

Possible cause:

Solution:

Line voltage unbalance exceeds 1%.

Balance input line voltage to 1% or less.
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PROBLEM: Filter output voltage is not within specification

Possible cause: Filter input voltage is not within specification.

Solution: Check the AC input line voltage and verify that it is within tolerance. Refer
to the filter service conditions and performance specifications for
tolerances.

Possible cause: Source impedance is out of tolerance.

Solution: Verify that the source impedance is within tolerance. Refer to the filter
service conditions and performance specifications for tolerances.

Possible cause: One or more Capacitors is damaged.

Solution: Visually check capacitor top for distortion or doming check for shorts or
open caps.

Possible cause: Drive set up parameter do not allow for input filter

Solution: Consult drive manufacturer to update setup to accommodate input filter.

Possible cause: Input voltage subject to extreme transients such as switching between two
voltage sources. Drive faults on over or under voltage.

Solution: Source switching is not recommended without proper phase synchronizing
or allowing reasonable time delay before transfer to new source.
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CLIENT:- REV:

INITIALS: DATE: INITIALS: RPEQ No:

P1 S. W 5/08/2013

A M.S 21/07/2014 M.S

REV

REV

1
2
3
4
5
6
7
8
9

10
11
12
13 V
14 Hz
15
16
17
18
19
20 Hz
21 /hr
22 V
23 Vendor to advise kW
24 Vendor to advise rpm
25
26 From 50% to 100% of rated motor speed
27 From 0 to 50% of rated motor speed

28

29

30
31
32 kW

33

34 A
35
36
37
38
39 As per Australian standards
40 As per Australian standards
41
42

43

44 YES/NO
45 V
46 A
47 Internally Derived Motor Heater Supply Vendor to advise No

External AC Auxiliary Supply - Voltage Vendor to advise N/A

External AC Auxiliary Supply - Current Vendor to advise N/A

VVVF drive suitable for master / slave operation of dual 
drive systems

Not Required No 

External AC Auxiliary Supply Vendor to advise Not Required

Yes

Adjustable Voltage Boost For Starting Required Yes

Overload Capability 110% FLA for 30 Secs 110% FLC

High Frequency Noise Immunity Conforming

EMI immunity Conforming

Motor Cable Length Typically 50m 500mm

VSD 
ELECTRICAL 

REQUIREMENTS

VSD Rating Vendor to advise 235 kW

Type Variable Voltage Variable Frequency Flux 
Vector Type

CSI 6 pulse WM

Thyristor Type Utilised Vendor to advise Infineon

dv/dt Vendor to advise Factrory set

VSD Rated Current Vendor to advise 400amp

Inverter Type Vendor to advise PWM

Control and I/O Voltage 24V DC supplied external from VSD

6 Unlimited

Motor Rated Voltage 415 415

Critical Frequency Skipping at Three Adjustable 
Frequencies

Required Included

Motor Cable Type PVC/PVC PVC

Maximum Speed Limit Adjustable 0-80% internal control

Minimum Speed Limit Adjustable 0

Acceleration and deceleration times independently 
adjustable by way of variable ramp rates and times

Required Included

Duty/Service Factor Continuous Continuous

Speed Control Range Vendor to advise 0-600

MOTOR 
ELECTRICAL 

REQUIREMENTS

System Earthing Solid Solid

VSD Application Refer SLD Blower operation and Control

Output Power Factor Vendor to advise 0.96

Motor Rated Output 235

Motor Max Speed 45000

Motor Derating Vendor to advise Motor rated to 115% Full Load

Number of Starts / hour (Min)

SYSTEM SUPPLY
Nominal Voltage 415 415

Nominal Frequency 50 50Hz

Phases 3 3

Vendor to advise AT300

Place of Manufacture Vendor to advise Germany/Korea

As Built Documentation Required Included

Special Tools and Accessories Vendor to advise None

Delivery Required Included

Warranty Under Declared Defects Period Vendor to advise 24 months from delivery, 12 operation

Blower Manual

Manufacturer Vendor to advise Aerzen Turbo

Date Of Manufacture Vendor to advise 2014

DESCRIPTION PURCHASERS REQUIREMENTS VENDOR OFFER

GENERAL

Design Vendor to advise Integrated CST 3 Phase 6 Pulse Rectifier

Documentation Vendor to advise

Assembly Vendor to advise Korea

Factory Acceptance Testing Required Included

Model

EQUIPMENT TAG NO.: SERVICE DESCRIPTION: P&ID DRAWING NO.:

_TAG_NO _PID_NO

PLANT LOCATION &ID:- 21/07/2014 T.F 21/07/2014 For Review

ST032 - GIBSON ISLAND 

DATA SHEET NO.:

879540-82-DS-0002
TITLE:

ELECTRICAL EQUIPMENT DATA SHEET

VARIABLE SPEED DRIVE

QUEENSLAND URBAN UTILITIES DESIGN: DESIGN CHECKED: APPROVED:
DESCRIPTION:

PROJECT: GIBSON ISLAND BLOWER REPLACEMENT
DATE: INITIALS: DATE:

Preliminary Issue
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REV

REVDESCRIPTION PURCHASERS REQUIREMENTS VENDOR OFFER

GENERAL

Design Vendor to advise Integrated CST 3 Phase 6 Pulse Rectifier

EQUIPMENT TAG NO.: SERVICE DESCRIPTION: P&ID DRAWING NO.:

_TAG_NO _PID_NO

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79 No
80

81

82

83

84

85
86

87

88
89
90

91

92

93

94

95

96
97
98
99

100
101
102
103
104
105
106
107 Colour External Vendor to advise Blue

ENCLOSURE

Type Free Standing Interated inside blower enclosure

IP Rating IP42 Min. IP42 Blower Enclosure

Forced Air Cooling Through Filters Required Yes

Water Inlet Temperature N/A N/A

Gland Plate Removable 5mm Marine Grade Aluminium Required Included

Air Inlet Temperature - Maximum Vendor to advise 45oC

Water Flow N/A N/A

Maximum kW Waste Heat - Rated: Vendor to advise 15kW

Air Cooling Flow Vendor to advise ~20m3/min

Water Cooling Not acceptable No

Maximum kW Waste Heat - Ducted: Vendor to advise 7kW

Vendor to advise Soft Copy & Hard Copy

Galvanic Isolation Between Remote and Internal Circuits 
to 1kV

Required Included

Serial Interface Vendor to advise Modbus TCP/IP

24V DC Power External Supply
External 24V DC supply for diagnostics 
and communications is required.  Specify 
power load requirements of VSD

Not required

DC Reactor Vendor to advise Included

REMOTE 
CONTROL 

INTERFACES 
WITH PLC

Digital Inputs Minimum 8 off - volt free contacts 4 x Dry Contacts

Digital Outputs Minimum 3 off - 2A 240V AC with no 
common connections

4 x Dry Contacts

FILTERING

Individually Programable Analogue Outputs Minimum 2 off - 4 - 20mA 2 x 4-20mA

Thermistor Input Vendor to advise None

Individually Programable Analogue Inputs Minimum 4 off - 4 -20mA 2 x 4-20mA

Analogue Inputs RTD Vendor to advise N/A

Method of Retaining Backup Control Parameters Applying 
to VSD

Vendor to Provide THiD <5%

Line Filtering To meet specified performance 
requirements

Inclued in Passive Harmonic Filter

Output Filtering To meet specified performance 
requirements

Included in Passive Harmonic Filter

Braking Resistors Vendor to advise
Active Front End Vendor to advise No

Harmonic Filtering Vendor to advise Passive Harmonic Filters

Harmonic Data

Start and Run Signals Required Yes

Dynamic Braking Vendor to advise No

Alarm Relay With N.O & N.C. Contact Required Yes

One additional Configurable Relay Required Yes

Required Yes

High and Low Speed Setting Required Yes

Torque Boost Required Yes

Current Limiting Required Yes
LOCAL 

CONTROL ON 
VSD PANEL

Start / Stop Required Yes

Frequency Adjustment Required Yes

Earth Fault Required Yes

Inter Phase Failure Required Yes

MOTOR 
PROTECTION - 

VSD TO 
PROVIDE 
MOTOR 

PROTECTION

Acceleration Time Setting Required Yes

Deceleration Time Setting Required Yes

Motor Phase Failure Required Yes

Electronic Thermal Overload

Short Circuit Required Yes

Stall Required Yes

Overloads Required Yes

Thermal Overload Required Yes

Over Current Required Yes

Short Circuits Required Yes

Earth Fault Required Yes

VSD 
PROTECTION

Excessive Internal Temperature Required Yes

Voltage Transients Required Yes

Over / Under Voltage Required Yes

MINIMUM 
INDICATION

On Required Yes

Start/ Stop Required Yes

Unit Mounted Display and Keyboard Required Yes

Fault Log Required Yes

Running Required Yes

Healthy /Fault Required Yes
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REV

REVDESCRIPTION PURCHASERS REQUIREMENTS VENDOR OFFER

GENERAL

Design Vendor to advise Integrated CST 3 Phase 6 Pulse Rectifier

EQUIPMENT TAG NO.: SERVICE DESCRIPTION: P&ID DRAWING NO.:

_TAG_NO _PID_NO

108
109
110
111
112
113
114
115
116
117
118
119
120
121

122

NOTES:

Depth Vendor to advise VFD inside blower enclosure

Mass Vendor to advise VFD inside blower enclosure
DIMENSIONS

Height Vendor to advise VFD inside blower enclosure

Width Vendor to advise VFD inside blower enclosure

Size of Water Cooled Unit if Proposed Option Provided 
Based on Dedicated or Common to MCC

N/A N/A

HEAT DISSIPATION 
From Heat Sinks Vendor to advise Alluminium Alloy heat sink

From Total Panel (Includes Heat Sinks) Vendor to advise additional Turbo fan cooling

Air filters Vendor to advise Included on blower enclosure

N/A N/A

Water N/A No

Cooling Air Flow Vendor to advise ~20m3/min

Water Inlet Temperature N/A N/A

COOLING DESIGN

Air Forced Vendor to advise Forced Air

Air Natural Vendor to advise No

Air Inlet Temperature Vendor to advise <45oC

Cooling Water Flow
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CLIENT:- REV:

INITIALS: DATE: INITIALS: RPEQ No:

P1 S. W 5/08/2013

A M.S 21/07/2014 M.S

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18 4 No. or Vendor to advise
19
20 4 No. or Vendor to advise
21
22  ̊C

23  ̊C

24  ̊C

3

Discharge Air Temperature (45 ̊C max inlet temp, ave duty 99oC

OPERATING 
CONDITIONS

Ambient Air Temperature Max. 45 ̊C, Min -5 ̊C negative 10 to +45 oC

Discharge Air Temperature (45 ̊C max inlet temp, max duty 103oC

Vendor to advise

Vendor to advise

SYSTEM 
REQUIREMENTS

Type (rotary Lobe, Centrifugal) Vendor to advise Centrifugal

Total No. of Blowers required 4

Air Flow Control Method (blower speed, IGV) Vendor to advise Blower Speed via Torque

Operating Protocol Continuous

No. of Duty Blowers 3 No. or Vendor to advise

1 (Siingle Stage)No. of Stages Single Stage
Continious

IndoorsIndoors
No. of Standby Blowers Required 1

Total No. of Blowers required 4

1

Date Of Manufacture Vendor to advise 2014

Vendor to advise AT300-0.8T

Place of Manufacture Vendor to advise Korea/Germany

As Built Documentation Required Included  

Delivery Required DDP Gibson Island Brisbane

Warranty Under Declared Defects Period Vendor to advise 24 Months from Delivery, 12 Operation

Location

DESCRIPTION PURCHASERS REQUIREMENTS VENDOR OFFER

GENERAL

Design Vendor to advise High Speed Turbo Blower

Documentation Vendor to advise

Assembly Vendor to advise Korea 

Factory Acceptance Testing Required Included (Korea)

Model

Special Tools and Accessories Vendor to advise None

Refer Invent Technical Design submission

Manufacturer Vendor to advise Aerzen Turbo

EQUIPMENT TAG NO.: SERVICE DESCRIPTION: P&ID DRAWING NO.:

_TAG_NO _PID_NO

PLANT LOCATION &ID:- 21/07/2014 T.F 21/07/2014 For Review

ST032 - GIBSON ISLAND 

DATA SHEET NO.:

879540-82-DS-0001
TITLE:

ELECTRICAL EQUIPMENT DATA SHEET

BIOREACTOR BLOWERS

QUEENSLAND URBAN UTILITIES DESIGN: DESIGN CHECKED: APPROVED:
DESCRIPTION:

PROJECT: GIBSON ISLAND BLOWER REPLACEMENT
DATE: INITIALS: DATE:

Preliminary Issue
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DESCRIPTION PURCHASERS REQUIREMENTS VENDOR OFFER

GENERAL

Design Vendor to advise High Speed Turbo Blower

EQUIPMENT TAG NO.: SERVICE DESCRIPTION: P&ID DRAWING NO.:

_TAG_NO _PID_NO

25 Nm3/hr
26 kPa
27
28 Nm3/hr

29 kW

30 % eff
31 % eff
32 % eff
33 kW
34 rpm
35 Hz
36 kPa

37 dB(A) @ 
1m

38 Nm3/hr
39 kPa
40
41 Nm3/hr

42 kW

43 % eff
44 % eff
45 % eff
46 kW
47 rpm
48 Hz
49 kPa

50 dB(A) @ 
1m

51 Nm3/hr
52 kPa
53
54 Nm3/hr

55 kW

56 % eff
57 % eff
58 % eff
59 kW
60 rpm
61 Hz
62 kPa

63 dB(A) @ 
1m

64
65
66
67 kW
68 rpm
69
70
71
72
73 kW
74
75
76
77
78
79
80
81
82

CCW

IP21

Vendor to advise
Vendor to advise

Vendor to advise

Surge Controller Provided Required Included

Surge Control Type Vendor to advise P2, Flow & Torque Monitoring, 

Discharge Silencer Required Included 400NB

Pressure Relief Valve Required Included BOV design

Starting / Operation Mode

MAXIMUM DUTY 
(Based on 20oC 
inlet temperature)

Total Required Flow Rate (System) 30 000 30,000

Pressure Vendor to advise 52kPa

Total Electrical Power Consumption / Blower (Excl. VSD) Vendor to advise

Motor Frequency Vendor to advise

Blower Shaft Power Vendor to advise

Proprietary Information

Maximum sound pressure level at 1 m from the blower 
enclosure measured in accordance with AS1217.5 or 
AS1217.7 (dBA) during any normal operating condition

81

Additional Loss Allowance Vendor to advise 0.5kPa

443

Blower Speed

ACCESSORIES

Intake Filter Required Included

Intake Silencer Required Included

Filter Restriction Indication Required Included on HMI LCP

VSD VFD

VENTILATION 
FAN MOTOR

Motor Power Rating 7.5kW

Electrical Enclosure Protection (IP Rating) Vendor to advise IP21

BLOWER MOTOR

Starting / Operation Mode DOL VFD

Vendor to advise Germany / Korea

Motor Power Rating 235kW

Enclosure Class Vendor to advise Class H

Nominal Speed
Direction of Rotation (viewed from non-drive end)
Electrical Enclosure Protection (IP Rating)

Vendor to advise
Vendor to advise

428

Additional Loss Allowance Vendor to advise 0.5kPa

Blower Shaft Power Vendor to advise 99.5 kW

Blower Speed Vendor to advise 25700

0-45000 rpm

Vendor to advise Proprietary Information

Total Efficiency (Excl. VSD) Vendor to advise 69.1% (includes VFD)

Total Electrical Power Consumption / Blower (Excl. VSD) Vendor to advise 108kW  (Includes VFD) 

Motor Efficiency Vendor to advise Proprietary Information

Maximum sound pressure level at 1 m from the blower 
enclosure measured in accordance with AS1217.5 or 
AS1217.7 (dBA) during any normal operating condition

Vendor to advise

Active Front End Vendor to advise
Manufacturer Vendor to advise Aerzen Turbo

Place of Manufacture

81

Motor Frequency Vendor to advise

MINIMUM DUTY 
(Based on 20oC 
inlet temperature)

Total Required Flow Rate 6 000 6,000

Pressure Vendor to advise 52kPa

Motor Frequency Vendor to advise 435

Additional Loss Allowance Vendor to advise 0.5kPa

No. of Blowers Operating Vendor to advise Using 1 Blower

Flow rate per Blower (Nm3/hr = 20oC 101.3kPa Dry) Vendor to advise 6666 Nm3/hr

Maximum sound pressure level at 1 m from the blower 
enclosure measured in accordance with AS1217.5 or 
AS1217.7 (dBA) during any normal operating condition

Vendor to advise 81

Blower Efficiency

AVERAGE DUTY 
(Based on 20oC 
inlet temperature) Blower Shaft Power Vendor to advise 109.5 kW

Blower Speed Vendor to advise 26000

Motor Efficiency Vendor to advise Proprietary Information

Blower Efficiency Vendor to advise Proprietary Information

Total Efficiency (Excl. VSD) Vendor to advise 70.5% (includes VFD)

Flow rate per Blower (Nm3/hr = 20oC 101.3kPa Dry) Vendor to advise 6666 Nm3/hr

Total Electrical Power Consumption / Blower (Excl. VSD) Vendor to advise 119kW  (Includes VFD) 

Total Required Flow Rate 20 000 20,000

Pressure 52 52kPa

No. of Blowers Operating Vendor to advise Using 3 Blowers

Vendor to advise

Vendor to advise

Vendor to advise
Vendor to advise

Motor Efficiency

26600

Blower Efficiency Proprietary Information

Total Efficiency (Excl. VSD) 70.5% (includes VFD)

122kW

Vendor to advise

132kW  (Includes VFD) 

No. of Blowers Operating Vendor to advise Using 4 Blowers

Flow rate per Blower (Nm3/hr = 20oC 101.3kPa Dry) Vendor to advise 7500 Nm3/hr

PERFORMANCE GUARANTEES AT DUTY POINTS AT NTP (20C, 101.3 Kpa, 0% RH)
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DESCRIPTION PURCHASERS REQUIREMENTS VENDOR OFFER

GENERAL

Design Vendor to advise High Speed Turbo Blower

EQUIPMENT TAG NO.: SERVICE DESCRIPTION: P&ID DRAWING NO.:

_TAG_NO _PID_NO

83
84
85
86
87
88
89
90
91
92
93
94
95 kg
96 mm
97 mm
98 mm
99 mm

100 Nm
101
102
103
104
105
106
107
108
109
110
111
112 mm
113
114
115
116
117
118 hrs
119
120
121
122 mm
123
124
125 mm
126
127
128
129
130
131
132
133
134 No. Finishing Coats 1
134

Spare Parts for two (2) years & itemised cost
General Arrangement Drawings
Sectionalised Drawings

PROTECTIVE 
COATINGS

External Coating Vendor to advise Power Coated
Surface Preparation Vendor to advise Acid Bath

Finishing Coat Vendor to advise Power Coated

Finishing Coat Colour Vendor to advise Blue

Priming Coat Vendor to advise Zinc dip

Vendor to advise

ADDITIONAL INFORMATION TO BE SUBMITTED WITH TENDER

TESTING 
REQUIREMENTS

Casing Pressure Test Required Part of Factory test

Factory Performance Test Required Included

Performance Test Proceedure Required, Vendor to advise ISO 5389

Vibration Severity Test Required, Vendor to advise N/A

CASING
Material Vendor to advise Alluminium Alloy

Thickness Vendor to advise 8 to 15 mm

IMPELLOR / 
ROTOR

Type Vendor to advise Backward Swept Turbo

Material Vendor to advise 316Ti Stainless Steel

Diameter Vendor to advise 380mm

Method of Fixing to Shaft Vendor to advise Reverse thread Lock Nut

Vendor to advise 10000 Starts

Lubrication Vendor to advise None

100 000
Vendor to advise

unlimited

N/A

Life L10
Pressure Relief System

Vendor to advise
Vendor to advise
Vendor to advise
Vendor to advise
Vendor to advise
Vendor to advise

Connection Type for Discharge Pipe Vendor to advise
Vendor to advise

Model No. Vendor to advise AT300-0.8T

Type Vendor to advise AT300-0.8T

Acoustic Enclosure c/w Ventilation Fan Required Included

Vibration Monitoring Required Not Required

Manufacturer Vendor to advise Aerzen Turbo

Flexible Discharge Connection Required Included

Discharge Pressure Gauge Required Included, Miro pressure transmitter

NOTES:

Type
Diameter 80mm

SHAFT SEAL
Type Labyrinth

Face Materials Titanium

Material Titanium

BEARINGS

Type Vendor to advise Air Foil

Make

High Speed Motor Rotor

Vendor to advise
Vendor to advise

DRIVE SHAFT
Vendor to advise
Vendor to advise
Vendor to advise

Rating
Vendor to advise Aerzen Turbo

DRIVE 
REDUCTION

Gear Belt N/A

No. Belts Vendor to advise
Ratio Range Available Vendor to advise
Lubrication Vendor to advise
Oil Quantity Vendor to advise

Vendor to advise

<400

Complete Unit Width 1600

Complete Unit Height 1600

Suction Port Location Rear of Blower Enclosure

Flanged

Vendor to advise
Connection Size for Discharge Pipe 400NB

PHYSICAL 
CHARACTERISTI

CS

Mass 1050kg

Complete Unit Length 2000

ACCESSORIES

Control Panel Dimensions Integraded into enclosure

Rotational Inertia

Discharge Pressure Switch Required Included

Start-Up Unloading Valve Required Included, BOV Diaphram valve

Discharge Non-Return Valve Required Included

Discharge Non-Return Valve Dampening Type Vendor to advise Not Required

Coupling & Drive Guards Required Not Required
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REV

REV

Spare Parts for two (2) years & itemised cost
General Arrangement Drawings
Sectionalised Drawings

ADDITIONAL INFORMATION TO BE SUBMITTED WITH TENDER

NOTES:
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3.4 Field Instrumentation and Aeration Valves 
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3.4.1 Emerson Rosemount 
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Product Data Sheet
April 2014

00813-0100-4001, Rev RC

Rosemount® 3051 Pressure Transmitter

With the Rosemount 3051 Pressure Transmitter, you’ll gain more control over your plant. You’ll be able to 
reduce product variation and complexity as well as your total cost of ownership by leveraging one device 
across a number of pressure, level and flow applications. You’ll have access to information you can use to 
diagnose, correct and even prevent issues. And with unparalleled reliability and experience, the Rosemount 
3051 is the industry standard that will help you perform at higher levels of efficiency and safety so you can 
remain globally competitive.
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Setting the standard for pressure measurement

Proven best-in-class performance, reliability 
and safety

 Over 7 million installed
 Reference accuracy 0.04% of span
 Installed total performance of 0.14% of span 
 5-year stability of 0.125% of URL
 SIL2/3 certified (IEC 61508)

Maximize installation and application flexibility 
with the Coplanar™ Platform

 Improve reliability and performance with integrated DP 
Flowmeters, DP Level solutions and integral manifolds

 Easy installation with all solutions fully assembled, 
leak-tested and calibrated

 Meet your application needs with an unsurpassed offering

Advanced Functionality

Power advisory diagnostics

 Detect on-scale failures caused by electrical loop issues before they impact your process 
operation

 This capability is safety certified for your most critical applications

Local operator interface

 Straightforward menus and built-in configuration buttons allow you commission the device in less 
than a minute

 Configure in hazardous-area locations without removing the transmitter cover using external 
buttons

Table of contents

Ordering information
Rosemount 3051C Coplanar Pressure Transmitter  . . . . . . 4

Rosemount 3051T In-Line Pressure Transmitter . . . . . . . 12

Rosemount 3051CF Flowmeter Selection Guide . . . . . . . 12

Rosemount 3051CFA Annubar Flowmeter  . . . . . . . . . . . 19

Rosemount 3051CFC Compact Flowmeter . . . . . . . . . . . 12

Rosemount 3051CFP Integral Orifice Flowmeter  . . . . . . 12

Rosemount 3051L Level Transmitter . . . . . . . . . . . . . . . . 40

Specifications   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

Product certifications   . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

 Standard 3051 dimensional drawings   . . . . . . . . . . . . . . 63

Enhanced 3051 dimensional drawings  . . . . . . . . . . . . . . 76
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Industry leading capabilities extended to IEC 62591 (WirelessHART®)

 Cost effectively implement wireless on the industry's most proven platform

 Optimize safety with the industry's only intrinsically safe Power Module

 Eliminate wiring design and construction complexities to lower costs by 40-60%

 Quickly deploy new pressure, level and flow measurements in 70% less time

Innovative, integrated DP Flowmeters

 Fully assembled, configured, and leak tested for out-of-the-box installation

 Reduce straight pipe requirements, lower permanent pressure loss and achieve accurate 
measurement in small line sizes

 Up to 1.65% volumetric flow accuracy at 8:1 turndown

Proven, reliable, and innovative DP Level Technologies

 Connect to virtually any process with a comprehensive offering of process connections, fill 
fluids, direct mount or capillary connections and materials

 Quantify and optimize total system performance with QZ option

 Operate at higher temperature and in vacuum applications

 Optimize level measurement with cost efficient Tuned-System™ Assemblies

Instrument Manifolds – quality, convenient, and easy

 Designed and engineered for optimal performance with Rosemount transmitters

 Save installation time and money with factory assembly

 Offers a variety of styles, materials and configurations
3www.rosemount.com
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Rosemount 3051C Coplanar Pressure Transmitter

See Specifications  and options for more details on each configuration. 

Additional information
Specifications: page 47

Certifications: page 57

Dimensional Drawings page 63

Rosemount 3051C Coplanar Pressure Transmitters are the industry standard for Differential, 
Gage, and Absolute pressure measurement. The Coplanar Platform enables seamless 
integration with manifolds, flow and level solutions. Capabilities include:

 Power Advisory can proactively detect degraded electrical loop integrity issues (Option Code 
DA0)

 Local Operator Interface with straightforward menus and built-in configuration buttons 
(Option Code M4)

 Scaled variable, process alerts and selectable HART® (Option Code HR5 or HR7)

 Safety Certification (Option Code QT)

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.

Model Transmitter type

3051C Coplanar Pressure Transmitter

Measurement type

Standard Standard

D Differential ★

G Gage ★

Expanded

A(1) Absolute

Pressure range

Differential (3051CD) Gage (3051CG) Absolute (3051CA)

Standard Standard

1
–25 to 25 inH2O
(-62,16 to 62,16 mbar)

–25 to 25 inH2O
(-62,16 to 62,16 mbar)

0 to 30 psia
(0 to 2,07 bar)

★

2
–250 to 250 inH2O
(-621,60 to 621,60 mbar)

–250 to 250 inH2O
(-621,60 to 621,60 mbar)

0 to 150 psia
(0 to 10,34 bar)

★

3
–1000 to 1000 inH2O
(-2,49 to 2,49 bar)

–393 to 1000 inH2O
(-0,98 to 2,49 bar) 

0 to 800 psia
(0 to 55,16 bar)

★

4
–300 to 300 psi
(-20,68 to 20,68 bar)

–14.2 to 300 psi
(-0,98 to 20,68 bar)

0 to 4000 psia
(0 to 275,79 bar)

★

5
–2000 to 2000 psi
(-137,90 to 137,90 bar)

–14.2 to 2000 psi
(-0,98 to 137,90 bar)

N/A
★

Expanded

0(2) 
–3 to 3 inH2O
(-7,46 to 7,46 mbar)

N/A N/A

3051C Coplanar
Pressure Transmitter
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Transmitter output

Standard Standard

A(3) 4–20 mA with Digital Signal Based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(4) PROFIBUS PA Protocol ★

X(5) Wireless (Requires wireless options and engineered polymer housing) ★

Expanded

M(6) Low-Power, 1-5 Vdc with Digital Signal Based on HART Protocol (See Option C2 for 0.8-3.2 Vdc Output)

Materials of construction

Process flange type Flange material Drain/vent

Standard Standard

2 Coplanar SST SST ★

3(7) Coplanar Cast C-276 Alloy C-276 ★

4 Coplanar Alloy 400 Alloy 400/K-500 ★

5 Coplanar Plated CS SST ★

7(7) Coplanar SST Alloy C-276 ★

8(7) Coplanar Plated CS Alloy C-276 ★

0 Alternate Process Connection ★

Isolating diaphragm

Standard Standard

2(7) 316L SST ★

3(7) Alloy C-276 ★

Expanded

4(8) Alloy 400

5(8) Tantalum (Available on 3051CD and CG, Ranges 2–5 only. Not available on 3051CA) 

6(8) Gold-plated Alloy 400 (Use in combination with O-ring Option Code B.)

7(8) Gold-plated 316 SST

O-ring

Standard Standard

A Glass-filled PTFE ★

B Graphite-filled PTFE ★

Sensor fill fluid

Standard Standard

1 Silicone ★

2(8) Inert (Differential and Gage only) ★

Housing material Conduit entry size

Standard Standard

A Aluminum ½–14 NPT ★

B Aluminum M20 × 1.5 ★

J SST ½–14 NPT ★

K SST M20 × 1.5 ★

P(9) Engineered Polymer No Conduit Entries ★

Expanded

D Aluminum G½

M SST G½

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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Wireless options (Requires wireless output code X and Engineered Polymer housing code P)

Wireless transmit rate, operating frequency, and protocol

Standard Standard

WA3 User Configurable Transmit Rate, 2.4GHz WirelessHART ★

Antenna and SmartPower

Standard Standard

WP5 Internal Antenna, Compatible with Green Power Module (I.S. Power Module Sold Separately) ★

HART revision configuration (Requires HART Protocol output code A)

Standard Standard

HR5(10)(13) Configured for HART Revision 5 ★

HR7(11)(13) Configured for HART Revision 7 ★

Options (Include with selected model number)

PlantWeb™ control functionality

Standard Standard

A01 FOUNDATION fieldbus Advanced Control Function Block Suite ★

PlantWeb diagnostic functionality

Standard Standard

DA0(12)(13) Power Advisory HART Diagnostic ★

D01 FOUNDATION fieldbus® Diagnostics Suite ★

Alternate flange(14) 

Standard Standard

H2 Traditional Flange, 316 SST, SST Drain/Vent ★

H3(7) Traditional Flange, Alloy C, Alloy C-276 Drain/Vent ★

H4 Traditional Flange, Cast Alloy 400, Alloy 400/K-500 Drain/Vent ★

H7(7) Traditional Flange, 316 SST, Alloy C-276 Drain/Vent ★

HJ DIN-Compliant Traditional Flange,SST,7/16 in. Adapter/Manifold Bolting ★

FA Level Flange, SST, 2 in., ANSI Class 150, Vertical Mount 316 SST drain/vent ★

FB Level Flange, SST, 2 in., ANSI Class 300, Vertical Mount 316 SST drain/vent ★

FC Level Flange, SST, 3 in., ANSI Class 150, Vertical Mount 316 SST drain/vent ★

FD Level Flange, SST, 3 in., ANSI Class 300, Vertical Mount 316 SST drain/vent ★

FP DIN Level Flange, SST, DN 50, PN 40, Vertical Mount 316 SST drain/vent ★

FQ DIN Level Flange, SST, DN 80, PN 40, Vertical Mount 316 SST drain/vent ★

Expanded

HK(15) DIN Compliant Traditional Flange, SST, 10 mm Adapter/Manifold Bolting 316 SST

HL DIN Compliant Traditional Flange, SST, 12mm Adapter/Manifold Bolting (Not available on 3051CD0) 316 SST

Manifold assembly(16)

Standard Standard

S5 Assemble to Rosemount 305 Integral Manifold ★

S6 Assemble to Rosemount 304 Manifold or Connection System ★

Integral mount primary element(15)(16)

Standard Standard

S3 Assemble to Rosemount 405 Compact Orifice Plate ★

S4(17) Assemble to Rosemount Annubar™ or Rosemount 1195 Integral Orifice ★

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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Seal assemblies(16) 

Standard Standard

S1(18) Assemble to one Rosemount 1199 seal ★

S2(19) Assemble to two Rosemount 1199 seals ★

Mounting bracket(20) 

Standard Standard

B4 Coplanar flange bracket, all SST, 2-in. pipe and panel ★

B1 Traditional flange bracket, CS, 2-in. pipe ★

B2 Traditional flange bracket, CS, panel ★

B3 Traditional flange flat bracket, CS, 2-in. pipe ★

B7 Traditional flange bracket, B1 with SST bolts ★

B8 Traditional flange bracket, B2 with SST bolts ★

B9 Traditional flange bracket, B3 with SST bolts ★

BA Traditional flange bracket, B1, all SST ★

BC Traditional flange bracket, B3, all SST ★

Product certifications

Standard Standard

E8 ATEX Flameproof and Dust Certification ★

I1(21) ATEX Intrinsic Safety and Dust ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

N1 ATEX Type n Certification and Dust ★

K8 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, I1 and N1) ★

E4(22) TIIS Flame-proof ★

I4(23) TIIS Intrinsic Safety ★

E5 FM Explosion-proof, Dust Ignition-Proof ★

I5(24) FM Intrinsically Safe, Division 2 ★

IE FM FISCO Intrinsically Safe; for FOUNDATION fieldbus protocol only ★

K5 FM Explosion-proof, Dust Ignition-Proof, Intrinsically Safe, and Division 2 ★

C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

I6 (9) CSA Intrinsic Safety ★

K6 CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6, E8, and I1) ★

E7 IECEx Flameproof, Dust Ignition-proof ★

I7 IECEx Intrinsic Safety ★

N7 IECEx Type n Certification ★

K7 IECEx Flame-proof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7, and E7) ★

E2 INMETRO Flameproof ★

I2 INMETRO Intrinsic Safety ★

K2 INMETRO Flameproof, Instrinsic Safety ★

E3 China Flameproof ★

I3 China Intrinsic Safety ★

N3 China Type n ★

KB FM and CSA Explosion-proof, Dust Ignition Proof, Intrinsically Safe, and Division 2 (combination of K5 and C6) ★

KD FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) ★

Drinking water approval

Standard Standard

DW(25) NSF drinking water approval ★

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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Shipboard approvals 

Standard Standard

SBS(8) American Bureau of Shipping ★

Custody transfer

Standard Standard

C5(12) Measurement Canada Accuracy Approval (Limited availability depending on transmitter type and range. Contact an 
Emerson Process Management representative)

★

Bolting material

Standard Standard

L4 Austenitic 316 SST Bolts ★

L5 ASTM A 193, Grade B7M Bolts ★

L6 Alloy K-500 Bolts ★

Display and interface options

Standard Standard

M4(26) LCD Display with Local Operator Interface ★

M5 LCD Display ★

Calibration certificate

Standard Standard

Q4 Calibration Certificate ★

QG Calibration Certificate and GOST Verification Certificate ★

QP Calibration certification and tamper evident seal ★

Material traceability certification

Standard Standard

Q8 Material Traceability Certification per EN 10204 3.1 ★

Quality certification for safety

Standard Standard

QS(12) Prior-use certificate of FMEDA data ★

QT(12)(13) Safety certified to IEC 61508 with certificate of FMEDA ★

Configuration buttons

Standard Standard

D4(12) Analog Zero and Span ★

DZ(27) Digital Zero Trim ★

Transient protection

Standard Standard

T1(8)(28) Transient Protection Terminal Block ★

Software configuration

Standard Standard

C1
Custom Software Configuration (Completed CDS 00806-0100-4007 for wired and 00806-0100-4100 for Wireless required 
with order)

★

Expanded

C2 0.8-3.2 Vdc Output with Digital Signal Based on HART Protocol (Available with Output code M only) ★

Gage pressure calibration

Standard Standard

C3 Gage Calibration (Model 3051CA4 only) ★

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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Alarm levels

Standard Standard

C4(12)(29) Analog Output Levels Compliant with NAMUR Recommendation NE 43, Alarm High ★

CN(12)(29) Analog Output Levels Compliant with NAMUR Recommendation NE 43, Alarm Low ★

CR(12)(13) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

CS(12)(13) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(12)(13) Low alarm (standard Rosemount alarm and saturation levels) ★

Pressure testing

Expanded

P1 Hydrostatic Testing with Certificate

Cleaning process area

Expanded

P2 Cleaning for Special Service

P3 Cleaning for <1 PPM Chlorine/Fluorine

Pressure calibration

Expanded

P4 Calibrate at Line Pressure (Specify Q48 on order for corresponding certificate)

High accuracy

Standard Standard

P8(30) 0.04% Accuracy to 5:1 turndown ★

Flange adapters

Standard Standard

DF(31) 1/2 -14 NPT flange adapter(s) ★

Vent/drain valves

Expanded

D7 Coplanar Flange Without Drain/Vent Ports

Conduit plug

Standard Standard

DO(8)(32) 316 SST Conduit Plug ★

RC1/4 RC1/2 process connection

Expanded

D9(33) RC ¼ Flange with RC ½ Flange Adapter - SST

Max static line pressure

Standard Standard

P9 4500 psig (310,26 bar) Static Pressure Limit (3051CD Ranges 2–5 only) ★

Ground screw

Standard Standard

V5(8)(34) External Ground Screw Assembly ★

Surface finish

Standard Standard

Q16 Surface finish certification for sanitary remote seals ★

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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Toolkit total system performance reports

Standard Standard

QZ Remote Seal System Performance Calculation Report ★

Conduit electrical connector

Standard Standard

GE(8) M12, 4-pin, Male Connector (eurofast®) ★

GM(8) A size Mini, 4-pin, Male Connector (minifast®) ★

NACE Certificate

Standard Standard

Q15(35) Certificate of Compliance to NACE MR0175/ISO 15156 for wetted materials ★

Q25(35) Certificate of Compliance to NACE MR0103 for wetted materials ★

Typical model number: 3051CD 2 A 2 2 A 1 A B4

(1) Wireless output (Code X) available in absolute measurement type (Code A) with only range 1-4, 316L SST isolating diaphragm material (Code 2), silicone fill fluid 
(Code 1), and housing code (Code P).

(2) 3051CD0 is available only with Output Code A and X. Output Code A only available with Process Flange Code 0 (Alternate Flange H2, H7, HJ, or HK), Isolating 
Diaphragm Code 2, O-ring Code A, and Bolting Option L4. Output Code X and draft range 0 only available with Silicone Fill Fluid Code 1 and Process Flange Code 
0 (Alternate Flange H2), Isolating Diaphragm Code 2, O-ring Code A, and Bolting Option L4.

(3) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory 
configured, add option code HR7.

(4) For local addressing and configuration, M4 (Local Operator Interface) is required.

(5) Available approvals are FM Intrinsically Safe, (option code I5), CSA Intrinsically Safe (option code I6), ATEX Intrinsic Safety (option code I1), and IECEx Intrinsic 
Safety (option code I7).

(6) Only available with C6, E2, E5, I5, K5, KB and E8 approval. Not available with GE, GM, P8, SBS, DA0, M4, D4, DZ, QT, HR5, HR7, CR, CS, CT.

(7) Materials of Construction comply with recommendations per NACE MR0175/ISO 15156 for sour oil field production environments. Environmental limits apply 
to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(8) Not Available with Wireless output (output code X).

(9) Only available with Wireless output (output code X).

(10) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(11) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.

(12) Only available with HART 4-20 mA output (output code A).

(13) Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

(14) Requires 0 code in Materials of Construction for Alternate Process Connection.

(15) Not valid with optional code P9 for 4500 psi Static Pressure.

(16) “Assemble-to” items are specified separately and require a completed model number.

(17) Process Flange limited to Coplanar (option codes 2, 3, 5, 7, 8) or Traditional (option codes H2, H3, H7).

(18) Not valid with optional code D9 for RC1/2 Adapters.

(19) Not valid for optional codes DF and D9 for Adapters.

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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(20) Panel mounting bolts are not supplied.

(21) Dust approval not applicable to output code X. See "IEC 62591 (WirelessHART Protocol)" on page 62 for wireless approvals.

(22) Available only with output codes A - 4-20 mA HART and F - FOUNDATION fieldbus.

(23) Available only with 3051CD and 3051CG and output code A - 4-20 mA HART.

(24)  Intrinsically Safe only available with Wireless.

(25) Not available with Alloy C-276 isolator (3 code), tantalum isolator (5 code), all cast C-276 flanges, all plated CS flanges, all DIN flanges, all Level flanges, 
assemble-to manifolds (S5 and S6 codes), assemble-to seals (S1 and S2 codes), assemble-to primary elements (S3 and S4 codes), surface finish certification (Q16 
code), and remote seal system report (QZ code).

(26) Not available with FOUNDATION fieldbus (output code F), Wireless (output code X), or Low Power Output (output code M).

(27) Only available with HART 4-20 mA output (output code A) and Wireless output (output code X)

(28) The T1 option is not needed with FISCO Product Certifications; transient protection is included in the FISCO product certification codes IA and IE.

(29) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field for the standard 3051.

(30) Only available with Standard 3051 range 2-4. See specification section for more information.

(31) Not valid with Alternate Process Connection options S3, S4, S5, and S6.

(32) Transmitter is shipped with a 316 SST Conduit plug (uninstalled) in place of standard carbon steel conduit plug.

(33) Not available with Alternate Process Connection; DIN Flanges and Level Flanges.

(34) The V5 options is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(35) NACE compliant wetted materials are identified by Footnote (7).
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Rosemount 3051T In-Line Pressure Transmitter

See “Specifications” on page 47 and options for more details on each configuration. 

Additional Information

Specifications: page 47

Certifications: page 57

Dimensional Drawings: page 63

Rosemount 3051T In-line Pressure Transmitters are the industry standard for Gage, and 
Absolute pressure measurement. The in-line, compact design allows the transmitter to 
be connected directly to a process for quick, easy and cost effective installation. 
Capabilities include:

 Power Advisory can proactively detect degraded electrical loop integrity issues 
(Option Code DA0)

 Local Operator Interface with straightforward menus and built-in configuration 
buttons (Option Code M4)

 Scaled variable, process alerts and selectable HART (Option Code HR5 or HR7)

 Safety Certification (Option Code QT)

 Table 2. 3051T In-Line Pressure Transmitter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.

Model Transmitter type

3051T In-Line Pressure Transmitter

Pressure type

Standard Standard

G Gage ★

A(1) Absolute ★

Pressure range

Gage (3051TG)(2) Absolute (3051TA)

Standard Standard

1 -14.7 to 30 psi (-1,01 to 2,07 bar) 0 to 30 psia (0 to 2,07 bar) ★

2 -14.7 to 150 psi (-1,01 to 10,34 bar) 0 to 150 psia (0 to 10,34 bar) ★

3 -14.7 to 800 psi (-1,01 to 55,16 bar) 0 to 800 psia (0 to 55,16 bar) ★

4 -14.7 to 4000 psi (-1,01 to 275,79 bar) 0 to 4000 psia (0 to 275,79 bar) ★

5 -14.7 to 10000 psi (-1,01 to 689,48 bar) 0 to 10000 psia (0 to 689,48 bar) ★

Transmitter output

Standard Standard

A(3) 4–20 mA with Digital Signal Based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(4) PROFIBUS PA Protocol ★

X(5) Wireless (Requires wireless options and engineered polymer housing) ★

Expanded

M(6) Low-Power 1-5 Vdc with Digital Signal Based on HART Protocol (See Option C2 for 0.8-3.2 Vdc Output)

3051T In-Line
Pressure Transmitter
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Process connection style

Standard Standard

2B 1/2–14 NPT Female ★

2C(7) G½ A DIN 16288 Male (Range 1–4 only) ★

Expanded

2F(8) Coned and Threaded, Compatible with Autoclave Type F-250-C (Range 5 only)

61(8) Non-threaded Instrument flange (Range 1-4 only)

Isolating diaphragm Process connection wetted parts material

Standard Standard

2(9) 316L SST 316L SST ★

3(9) Alloy C-276 Alloy C-276 ★

Sensor fill fluid

Standard Standard

1 Silicone ★

2(8) Inert ★

Housing material Conduit entry size

Standard Standard

A Aluminum ½–14 NPT ★

B Aluminum M20 × 1.5 ★

J SST ½–14 NPT ★

K SST M20 × 1.5 ★

P(10) Engineered polymer No conduit entries ★

Expanded

D Aluminum G½

M SST G½

Wireless options (Requires wireless output code X and Engineered Polymer housing code P)

Wireless transmit rate, operating frequency, and protocol

Standard Standard

WA3 User Configurable Transmit Rate, 2.4GHz WirelessHART ★

Antenna and SmartPower

Standard Standard

WP5 Internal Antenna, Compatible with Green Power Module (I.S. Power Module Sold Separately) ★

HART Revision Configuration (Requires HART Protocol output code A) 

Standard Standard

HR5(13)(11) Configured for HART Revision 5 ★

HR7(13)(12) Configured for HART Revision 7 ★

Options (Include with selected model number)

PlantWeb control functionality 

Standard Standard

A01 FOUNDATION fieldbus Advanced Control Function Block Suite ★

PlantWeb Diagnostic functionality 

Standard Standard

DA0(13)(20) Power Advisory HART Diagnostic ★

D01 FOUNDATION fieldbus Diagnostics Suite ★

 Table 2. 3051T In-Line Pressure Transmitter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2384 of 3354



Rosemount 3051 April 2014

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Integral assembly

Standard Standard

S5(14) Assemble to Rosemount 306 Integral Manifold ★

Diaphragm seal assemblies 

Standard Standard

S1(14) Assemble to one Rosemount 1199 seal ★

Mounting bracket(15)

Standard Standard

B4 Bracket for 2-in. Pipe or Panel Mounting, All SST ★

Product certifications

Standard Standard

E8 ATEX Flameproof and Dust Certification ★

I1(16) ATEX Intrinsic Safety and Dust ★

IA ATEX Intrinsic Safety for FISCO; for FOUNDATION fieldbus protocol only ★

N1 ATEX Type n Certification and Dust ★

K8 ATEX Flame-proof, Intrinsic Safety, Type n, Dust (combination of E8, I1 and N1) ★

E4(17) TIIS Flameproof ★

E5 FM Explosion-proof, Dust Ignition-proof ★

I5(18) FM Intrinsically Safe, Division 2 ★

IE FM FISCO Intrinsically Safe; for FOUNDATION fieldbus protocol only ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

I6 (10) CSA Intrinsic Safety ★

K6 CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6, E8, and I1) ★

E7 IECEx Flameproof, Dust Ignition-proof ★

I7 IECEx Intrinsic Safety ★

N7 IECEx Type n Certification ★

K7 IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7, and E7) ★

E2 INMETRO Flameproof ★

I2 INMETRO Intrinsic Safety ★

K2 INMETRO Flameproof, Intrinsic Safety ★

E3 China Flameproof ★

I3 China Intrinsic Safety ★

N3 China Type n ★

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 (combination of K5 and C6) ★

KD FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) ★

Drinking water approval

Standard Standard

DW(19) NSF drinking water approval ★

Shipboard approvals

Standard Standard

SBS(8) American Bureau of Shipping ★

Custody transfer

Standard Standard

C5 Measurement Canada Accuracy Approval (Limited availability depending on transmitter type and range. Contact an 
Emerson Process Management representative)

★

 Table 2. 3051T In-Line Pressure Transmitter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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Calibration certification

Standard Standard

Q4 Calibration Certificate ★

QG Calibration Certificate and GOST Verification Certificate ★

QP Calibration Certification and tamper evident seal ★

Material traceability certification

Standard Standard

Q8 Material Traceability Certification per EN 10204 3.1 ★

Quality certification for safety

Standard Standard

QS(20) Prior-use certificate of FMEDA Data ★

QT(13)(20) Safety certified to IEC 61508 with certificate of FMEDA ★

Configuration buttons

Standard Standard

D4(20) Analog Zero and Span ★

DZ(21) Digital Zero Trim ★

Display and interface options

Standard Standard

M4(22) LCD Display with Local Operator Interface ★

M5 LCD Display ★

Wireless SST sensor module

Standard Standard

WSM(10) Wireless SST Sensor Module ★

Conduit Plug

Standard Standard

DO(8)(23) 316 SST Conduit Plug ★

Transient terminal block

Standard Standard

T1(8)(24) Transient Protection Terminal Block ★

Software configuration

Standard Standard

C1(21) Custom Software Configuration (Completed CDS 00806-0100-4007 for wired and 00806-0100-4100 for wireless required with 
order)

★

Expanded

C2 0.8-3.2 Vdc Output with Digital Signal Based on HART Protocol (Available with Output code M only) ★

Alarm levels

Standard Standard

C4(20)(25) Analog Output Levels Compliant with NAMUR Recommendation NE 43, Alarm High ★

CN(20)(25) Analog Output Levels Compliant with NAMUR Recommendation NE 43, Low Alarm ★

CR(13)(20) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

CS(13)(20) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(13)(20) Low alarm (standard Rosemount alarm and saturation levels) ★

Pressure testing

Expanded

P1 Hydrostatic Testing with Certificate

 Table 2. 3051T In-Line Pressure Transmitter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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Cleaning process area(26)

Expanded

P2 Cleaning for Special Service

P3 Cleaning for <1 PPM Chlorine/Fluorine

High accuracy

Standard Standard

P8(27) 0.04% Accuracy to 5:1 turndown ★

Ground screw

Standard Standard

V5(8)(28) External Ground Screw Assembly ★

Surface finish

Standard Standard

Q16 Surface finish certification for sanitary remote seals ★

Toolkit total system performance reports

Standard Standard

QZ Remote Seal System Performance Calculation Report ★

Conduit electrical connector

Standard Standard

GE(8) M12, 4-pin, Male Connector (eurofast®) ★

GM(8) A size Mini, 4-pin, Male Connector (minifast®) ★

NACE Certificate

Standard Standard

Q15(29) Certificate of Compliance to NACE MR0175/ISO 15156 for wetted materials ★

Q25(29) Certificate of Compliance to NACE MR0103 for wetted materials ★

Typical model number: 3051T G 5 F 2A 2 1 A B4

(1) Wireless output (code X) only available in absolute measurement type (code A) in range 1-5 with 1/2 14 NPT process connection (code 2B), and housing code P).

(2) 3051TG lower range limit varies with atmospheric pressure. 

(3) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory 
configured, add option code HR7.

(4) For local addressing and configuration, M4 (Local Operator Interface) is required.

(5) Available approvals are FM Intrinsically Safe, (option code I5), CSA Intrinsically Safe (option code I6), ATEX Intrinsic Safety (option code I1), and IECEx Intrinsic 
Safety (option code I7).

(6) Only available with C6, E2, E5, I5, K5, KB and E8 approval. Not available with GE, GM, P8, SBS, DA0, M4, D4, DZ, QT, HR5, HR7, CR, CS, CT.

(7) Wireless output (code X) only available in G1/2 A DIN 16288 Male process connection (code 2C) with range 1-4, 316 SST isolating diaphragm (code 2), silicone 
fill fluid (code 1) and housing code (code P).

(8) Not available with Wireless output (output code X).

(9) Materials of Construction comply with recommendations per NACE MR0175/ISO 15156 for sour oil field production environments. Environmental limits apply to 
certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(10) Only available with Wireless output (output code X).

 Table 2. 3051T In-Line Pressure Transmitter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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(11) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(12) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.

(13) Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

(14) “Assemble-to” items are specified separately and require a completed model number.

(15) Panel mounting bolts are not supplied.

(16) Dust approval not applicable to output code X. See "IEC 62591 (WirelessHART Protocol)" on page 62 for wireless approvals.

(17) Only available with output codes A - 4-20 mA HART and F - FOUNDATION fieldbus

(18)  Intrinsically Safe only available with Wireless.

(19) Not available with Alloy C-276 isolator (3 code), assemble-to manifolds (S5 code), assemble-to seals (S1 code), surface finish certification (Q16 code), and remote 
seal system report (QZ code).

(20) Only available with HART 4-20 mA output (output code A).

(21) Only available with HART 4-20 mA output (output code A) and Wireless output (output code X).

(22) Not available with FOUNDATION Fieldbus (output code F) and Wireless output (output code X) or Low Power (output code M).

(23) Transmitter is shipped with 316 SST conduit plug (uninstalled) in place of standard carbon steel conduit plug.

(24) The T1 option is not needed with FISCO Product Certifications; transient protection is included in the FISCO product certification codes IA and IE.

(25)  NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field for the standard 3051.

(26) Not valid with Alternate Process Connection S5.

(27) Only available with Standard 3051 range 2- 4. See specification section for more information.

(28) The V5 option is not needed with T1 option; external ground screw assembly is included with the T1 option.

(29) NACE compliant wetted materials are identified by Footnote (9).
17www.rosemount.com
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Rosemount 3051CF Flowmeter Selection Guide

Rosemount 3051CF Flowmeters combine the proven Rosemount 3051 pressure transmitter and the latest primary element 
technologies. All flowmeters are fully assembled, calibrated, configured, and leak tested for out-of-the-box installation and are 
available with wired or wireless capabilities to meet all of your application needs.

Rosemount 3051CFA Annubar Flowmeter

Rosemount Annubar technology minimizes permanent pressure loss 
while delivering best in class accuracy. 

 Lowest material costs for large line sizes

 Flo-tap enables installation without process shutdown

 Realize up to 96% less permanent pressure loss compared to 
traditional orifice plate installations

Rosemount 3051CFC Compact Conditioning Flowmeter

Rosemount Compact Conditioning technologies provide 
unprecedented performance with minimal straight-run requirements. 
Solutions include Conditioning Orifice Plate or Annubar primary 
elements.

 Conditioning Orifice requires only 2 pipe diameters up and 
downstream

 Eliminate swirl and regular profiles resulting in more stable and 
accurate flow measurement

 Save up to 55% when compared to a traditional orifice plate 
installation can be realized

Rosemount 3051CFP Integral Orifice Flowmeter

Rosemount Integral Orifice Flowmeters deliver highly accurate 
small-bore flow measurement capability with minimal installation and 
maintenance requirements. 

 Best performance for small line sizes 1/2” (15 mm) to 1 1/2” (40 mm)

 Precision honed pipe section and tight machining tolerances deliver 
higher installed performance

 Reduces uncertainty by up to 5% compared to traditional orifice plate 
installation
18 www.rosemount.com
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Rosemount 3051CFA Annubar Flowmeter

The Rosemount 3051CFA Annubar Flowmeter utilizes the patented T-shaped sensor 
design that delivers best in class accuracy and performance. Main Capabilities include: 
while meeting the needs of diverse process applications, whether it is high accuracy 
for precision control or high strength for severe flow applications. 

 Up to 1.8% of flow rate accuracy

 Available in 2 to 96-in. (50 - 2400 mm) line sizes

 Fully assembled and leak tested for out-of-the-box installation 

 Power Advisory can proactively detect degraded electrical loop integrity issues 
(Option Code DA0)

 Local Operator Interface with straightforward menus and built-in configuration 
buttons (Option Code M4)

 Scaled variable, process alerts and selectable HART (Option Code HR5 or HR7)

See “Specifications” on page 47 and options for more details on each configuration.

Additional information
Specifications: page 47

Certifications: page 57

Dimensional Drawings: page 70

 Table 3. Rosemount 3051CFA Annubar Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product description

3051CFA Annubar Flowmeter

Measurement type

Standard Standard

D Differential Pressure ★

Fluid type

Standard Standard

L Liquid ★

G Gas ★

S Steam ★

Line size

Standard Standard

020 2-in. (50 mm) ★

025 21/2-in. (63.5 mm) ★

030 3-in. (80 mm) ★

035 31/2-in. (89 mm) ★

040 4-in. (100 mm) ★

050 5-in. (125 mm) ★

060 6-in. (150 mm) ★

070 7-in. (175 mm) ★

080 8-in. (200 mm) ★

100 10-in. (250 mm) ★

120 12-in. (300 mm) ★
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Expanded

140 14-in. (350 mm)

160 16-in. (400 mm)

180 18-in. (450 mm)

200 20-in. (500 mm)

240 24-in. (600 mm)

300 30-in. (750 mm)

360 36-in. (900 mm)

420 42-in. (1066 mm)

480 48-in. (1210 mm)

600 60-in. (1520 mm)

720 72-in. (1820 mm)

780 78-in (1950 mm)

840 84-in. (2100 mm)

900 90-in. (2250 mm)

960 96-in (2400 mm)

Pipe I.D. range 

Standard Standard

C Range C from the Pipe I.D. table ★

D Range D from the Pipe I.D. table ★

Expanded

A Range A from the Pipe I.D. table

B Range B from the Pipe I.D. table

E Range E from the Pipe I.D. table

Z Non-standard Pipe I.D. Range or Line Sizes greater than 12 inches

Pipe material / mounting assembly material

Standard Standard

C Carbon steel (A105) ★

S 316 Stainless Steel ★

0 No Mounting (Customer Supplied) ★

Expanded

G Chrome-Moly Grade F-11

N Chrome-Moly Grade F-22

J Chrome-Moly Grade F-91

Piping orientation

Standard Standard

H Horizontal Piping ★

D Vertical Piping with Downwards Flow ★

U Vertical Piping with Upwards Flow ★

Annubar type

Standard Standard

P Pak-Lok ★

F Flanged with opposite side support ★

Expanded

L Flange-Lok

G Gear-Drive Flo-Tap

M Manual Flo-Tap

Sensor material

Standard Standard

S 316 Stainless Steel ★

 Table 3. Rosemount 3051CFA Annubar Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Expanded

H Alloy C-276

Sensor size

Standard Standard

1 Sensor size 1 — Line sizes 2-in. (50 mm) to 8-in. (200 mm) ★

2 Sensor size 2 — Line sizes 6-in. (150 mm) to 96-in. (2400 mm) ★

3 Sensor size 3 — Line sizes greater than 12-in. (300 mm) ★

Mounting type

Standard Standard

T1 Compression or Threaded Connection ★

A1 150# RF ANSI ★

A3 300# RF ANSI ★

A6 600# RF ANSI ★

D1 DN PN16 Flange ★

D3 DN PN40 Flange ★

D6 DN PN100 Flange ★

Expanded

A9(1) 900# RF ANSI

AF(1) 1500# RF ANSI

AT(1) 2500 # RF ANSI

R1 150# RTJ Flange

R3 300# RTJ Flange

R6 600# RTJ Flange

R9(1) 900# RTJ Flange

RF(1) 1500# RTJ Flange

RT(1) 2500# RTJ Flange

Opposite side support or packing gland

Standard Standard

0 No opposite side support or packing gland (Required for Pak-Lok and Flange-Lok models) ★

Opposite Side Support – Required for Flanged Models

C NPT Threaded Opposite Support Assembly – Extended Tip ★

D Welded Opposite Support Assembly – Extended Tip ★

Expanded

Packing Gland – Required for Flo-Tap Models

Packing Gland Material Rod Material Packing Material

J(2) Stainless Steel Packing Gland / Cage Nipple Carbon Steel PTFE

K(2) Stainless Steel Packing Gland / Cage Nipple Stainless Steel PTFE

L(2) Stainless Steel Packing Gland / Cage Nipple Carbon Steel Graphite

N(2) Stainless Steel Packing Gland / Cage Nipple Stainless Steel Graphite

R Alloy C-276 Packing Gland / Cage Nipple Stainless Steel Graphite

Isolation valve for Flo-Tap Models

Standard Standard

0 Not Applicable or Customer Supplied ★

Expanded

1 Gate Valve, Carbon Steel

2 Gate Valve, Stainless Steel

5 Ball Valve, Carbon Steel

6 Ball Valve, Stainless Steel

 Table 3. Rosemount 3051CFA Annubar Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Temperature measurement

Standard Standard

T Integral RTD – not available with Flanged model greater than class 600# ★

0 No Temperature Sensor ★

Expanded

R Remote Thermowell and RTD

Transmitter connection platform

Standard Standard

3 Direct-mount, Integral 3-valve Manifold– not available with Flanged model greater than class 600 ★

5 Direct -mount, 5-valve Manifold – not available with Flanged model greater than class 600 ★

7 Remote-mount NPT Connections (1/2-in. NPT) ★

Expanded

6 Direct-mount, high temperature 5-valve Manifold – not available with Flanged model greater than class 600

8 Remote-mount SW Connections (1/2-in.)

Differential pressure range

Standard Standard

1 0 to 25 in H2O (0 to 62,16 mbar) ★

2 0 to 250 in H2O (0 to 621,60 mbar) ★

3 0 to 1000 in H2O (0 to 2,49 bar) ★

Transmitter output

Standard Standard

A(3) 4–20 mA with digital signal based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(4) PROFIBUS PA Protocol ★

X(5) Wireless (Requires wireless options and engineered polymer housing) ★

Expanded

M(6) Low-Power 1-5 Vdc with Digital Signal Based on HART Protocol (see Option C2 for 0.8-3.2 Vdc Output)

Transmitter housing material Conduit entry size

Standard Standard

A Aluminum 1/2-14 NPT ★

B Aluminum M20 x 1.5 ★

J SST 1/2-14 NPT ★

K SST M20 x 1.5 ★

P(7) Engineered polymer No conduit entries ★

Expanded

D Aluminum G1/2

M SST G1/2

Transmitter Performance Class

Standard Standard

1 1.8% flow rate accuracy, 8:1 flow turndown, 5-yr. stability ★

Wireless options (Requires Wireless output code X and Engineered Polymer housing code P)

Wireless Transmit Rate, operating frequency, and protocol

Standard Standard

WA3 User Configurable Transmit Rate, 2.4GHz WirelessHART ★

Antenna and SmartPower

Standard Standard

WP5 Internal Antenna, Compatible with Green Power Module (I.S. Power Module Sold Separately) ★

 Table 3. Rosemount 3051CFA Annubar Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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HART Revision configuration (Requires HART Protocol output code A)

Standard Standard

HR5(8)(15) Configured for HART Revision 5 ★

HR7(9)(15) Configured for HART Revision 7 ★

Options (Include with selected model number)

Pressure testing

Expanded

P1(10) Hydrostatic Testing with Certificate

PX(10) Extended Hydrostatic Testing

Special cleaning

Expanded

P2 Cleaning for Special Services

PA Cleaning per ASTM G93 Level D (Section 11.4)

Material testing

Expanded

V1 Dye Penetrant Exam

Material examination

Expanded

V2 Radiographic Examination

Flow calibration

Expanded

W1 Flow Calibration (Average K)

Special inspection

Standard Standard

QC1 Visual & Dimensional Inspection with Certificate ★

QC7 Inspection & Performance Certificate ★

Surface finish

Standard Standard

RL Surface finish for Low Pipe Reynolds # in Gas & Steam ★

RH Surface finish for High Pipe Reynolds # in Liquid ★

Material traceability certification

Standard Standard

Q8(11) Material Traceability Certification per EN 10474:2004 3.1 ★

Code conformance(12)

Expanded

J2 ANSI/ASME B31.1

J3 ANSI/ASME B31.3

Materials conformance

Expanded

J5(13) NACE MR-0175 / ISO 15156

Country certification

Standard Standard

J6 European Pressure Directive (PED) ★

Expanded

J1 Canadian Registration

 Table 3. Rosemount 3051CFA Annubar Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Installed in flanged pipe spool section

Expanded

H3 150# Flanged Connection with Rosemount Standard Length and Schedule

H4 300# Flanged Connection with Rosemount Standard Length and Schedule

H5 600# Flanged Connection with Rosemount Standard Length and Schedule

Instrument connections for remote mount options

Standard Standard

G2 Needle Valves, Stainless Steel ★

G6 OS&Y Gate Valve, Stainless Steel ★

Expanded

G1 Needle Valves, Carbon Steel

G3 Needle Valves, Alloy C-276

G5 OS&Y Gate Valve, Carbon Steel

G7 OS&Y Gate Valve, Alloy C-276

Special shipment

Standard Standard

Y1 Mounting Hardware Shipped Separately ★

Special dimensions

Expanded

VM Variable Mounting

VT Variable Tip

VS Variable length Spool Section

PlantWeb control functionality

Standard Standard

A01(14) FOUNDATION fieldbus Advanced Control Function Block Suite ★

PlantWeb diagnostic functionality

Standard Standard

DA0(15)(16) Power Advisory HART Diagnostic ★

D01(14) FOUNDATION fieldbus Diagnostics Suite ★

Product certifications

Standard Standard

E8 ATEX Flameproof, Dust ★

I1(17) ATEX Intrinsic Safety and Dust ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

N1 ATEX Type n and Dust ★

K8 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, I1 and N1) ★

E5 FM Explosion-proof, Dust Ignition-proof ★

I5(18) FM Intrinsically Safe, Division 2 ★

IE FM FISCO Intrinsically Safe; for FOUNDATION fieldbus protocol only ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 (combination of E5 and I5) ★

C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

I6(7) CSA Intrinsically Safe (Wireless only) ★

K6 CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6, E8, and I1) ★

E7 IECEx Flameproof, Dust Ignition-proof ★

I7 IECEx Intrinsic Safety ★

N7 IECEx Type n ★

K7 IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7 and E7) ★

E2 INMETRO Flameproof ★

I2 INMETRO Intrinsic Safety ★

 Table 3. Rosemount 3051CFA Annubar Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Standard Standard

K2 INMETRO Flameproof, Intrinsic Safety ★

E3 China Flameproof ★

I3 China Intrinsic Safety ★

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

KD CSA, FM, and ATEX Explosion-proof, Intrinsically Safe ★

Sensor fill fluid and o-ring options

Standard Standard

L1(19) Inert Sensor Fill Fluid Note: Silicone fill fluid is standard. ★

L2 Graphite-Filled (PTFE) O-ring ★

LA(19) Inert Sensor Fill Fluid and Graphite-Filled (PTFE) O-ring ★

Shipboard approvals

Standard Standard

SBS(19) American Bureau of Shipping ★

Display and interface options

Standard Standard

M4(20) LCD Display with Local Operator Interface ★

M5 LCD Display ★

Transmitter calibration certification

Standard Standard

Q4 Calibration Certificate for Transmitter ★

Quality certification for safety

Standard Standard

QS(16) Prior-use certificate of FMEDA data ★

QT(15)(16) Safety certified to IEC 61508 with certificate of FMEDA ★

Transient protection

Standard Standard

T1(19)(21) Transient terminal block ★

Manifold for remote mount option

Standard Standard

F2 3-Valve Manifold, Stainless Steel ★

F6 5-Valve Manifold, Stainless Steel ★

Expanded

F1 3-Valve Manifold, Carbon Steel

F3 3-Valve Manifold, Alloy C-276 

F5 5-Valve Manifold, Carbon Steel

F7 5-Valve Manifold, Alloy C-276

Software configuration

Standard Standard

C1
Custom Software Configuration (Completed CDS 00806-0100-4007 for wired and 00806-0100-4100 for Wireless required 
with order) 

★

Expanded

C2 0.8-3.2 Vdc Output with Digital Signal based on HART Protocol (Available with Output code M only)

Alarm levels

Standard Standard

C4(16)(22) NAMUR Alarm and Saturation Levels, High Alarm ★

CN(16)(22) NAMUR Alarm and Saturation Levels, Low Alarm ★

CR(15)(16) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

 Table 3. Rosemount 3051CFA Annubar Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Standard Standard

CS(15)(16) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(15)(16) Low alarm (standard Rosemount alarm and saturation levels) ★

Configuration buttons

Standard Standard

D4(16)  Analog Zero and Span ★

DZ(23) Digital Zero Trim ★

Ground screw

Standard Standard

V5(19)(24) External Ground Screw Assembly ★

Typical model number: 3051CFA D L 060 D C H P S 2 T1 0 0 0 3 2 A A 1

(1) Available in remote mount applications only.

(2) The cage nipple is constructed of 304 SST.

(3) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory 
configured, add option code HR7.

(4) For local addressing and configuration, M4 (Local Operator Interface) is required. 

(5) Available approvals are FM Intrinsically Safe, (option code I5), CSA Intrinsically Safe (option code I6), ATEX Intrinsic Safety (option code I1), and IECEx Intrinsic 
Safety (option code I7).

(6) Only available with C6, E2, E5, I5, K5, KB and E8 approval. Not available with GE, GM, P8, SBS, DA0, M4, D4, DZ, QT, HR5, HR7, CR, CS, CT.

(7) Only available with Wireless output (output code X).

(8) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(9) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.

(10) Applies to assembled flowmeter only, mounting not tested.

(11) Instrument Connections for Remote Mount Options and Isolation Valves for Flo-tap Models are not included in the Material Traceability Certification.

(12) Not available with Transmitter Connection Platform 6.

(13) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(14) Only valid with FOUNDATION fieldbus output (output code F).

(15) Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

(16) Only available with 4-20 mA HART output (output Code A).

(17) Dust approval not applicable to output code X. See "IEC 62591 (WirelessHART Protocol)" on page 62 for wireless approvals

(18)  Intrinsically Safe only available with Wireless.

(19) Not available with Wireless output (output code X).

(20) Not available with FOUNDATION fieldbus (Output Code F) or Wireless output (Output Code X).

(21) The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO Product Certification code IA.

(22) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field for the standard 3051.

(23) Only available with 4-20 mA Hart output (Output Code A) and Wireless output (Output Code X).

(24) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

 Table 3. Rosemount 3051CFA Annubar Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Rosemount 3051CFC Compact Flowmeter

Rosemount 3051CFC Compact Flowmeters provide a quick, reliable installation 
between existing raised face flanges. Depending on your application needs, you can 
reduce energy loss with the Compact Annubar or minimize straight run requirements 
with the Conditioning Orifice.

 Up to 1.8% of flow rate accuracy
 Available in 1/2to 12-in. (15 - 300 mm) line sizes
 Fully assembled and leak tested for out-of-the-box installation 
 Power Advisory can proactively detect degraded electrical loop integrity issues. 

(Option Code DA0)
 Local Operator Interface with straightforward menus and built-in configuration 

buttons (Option Code M4)
 Scaled variable, process alerts and selectable HART (Option Code HR5 or HR7)

See “Specifications” on page 47 and options for more details on each configuration.

Additional information
Specifications: page 47

Certifications: page 57

Dimensional Drawings: page 71

 Table 4. Rosemount 3051CFC Compact Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product description

3051CFC Compact Flowmeter

Measurement type

Standard Standard

D Differential Pressure ★

Primary element technology

Standard Standard

A Annubar Averaging Pitot Tube ★

C Conditioning Orifice Plate ★

P Orifice Plate ★

Material type

Standard Standard

S 316 SST ★

Line Size

Standard Standard

005(1) 1/2-in. (15 mm) ★

010(1) 1-in. (25 mm) ★

015(1) 11/2-in. (40 mm) ★

020 2-in. (50 mm) ★

030 3-in. (80 mm) ★

040 4-in. (100 mm) ★

060 6-in. (150 mm) ★

080 8-in. (200 mm) ★

100(2) 10-in. (250 mm) ★

120(2) 12-in. (300 mm) ★
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Primary element type

Standard Standard

N000 Annubar Sensor Size 1 ★

N040 0.40 Beta Ratio ★

N065(3) 0.65 Beta Ratio ★

Temperature measurement

Standard Standard

0 No Temperature Sensor ★

Expanded

R Remote Thermowell and RTD

Transmitter connection platform

Standard Standard

3 Direct-mount ★

7 Remote-mount, NPT Connections ★

Differential pressure range

Standard Standard

1 0 to 25 in H2O (0 to 62,16 mbar) ★

2 0 to 250 in H2O (0 to 621,60 mbar) ★

3 0 to 1000 in H2O (0 to 2,49 bar) ★

Transmitter output

Standard Standard

A(4) 4–20 mA with digital signal based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(5) PROFIBUS PA Protocol ★

X(6) Wireless (Requires wireless options and engineered polymer housing) ★

Expanded

M(7) Low-Power 1-5 Vdc with Digital Signal Based on HART Protocol (see Option C2 for 0.8-3.2 Vdc Output)

Transmitter housing material Conduit entry size

Standard Standard

A Aluminum 1/2-14 NPT ★

B Aluminum M20 x 1.5 ★

J SST 1/2-14 NPT ★

K SST M20 x 1.5 ★

P(8) Engineered polymer No conduit entries ★

Expanded

D Aluminum G1/2

M SST G1/2

Transmitter performance class

Standard Standard

1 Up to ±1.65% flow rate accuracy, 8:1 flow turndown, 5-year stability ★

Wireless options (Requires wireless output code X and Engineered Polymer housing code P)

Wireless transmit rate, operating frequency, and protocol

Standard Standard

WA3 User Configurable Transmit Rate, 2.4GHz WirelessHART ★

Antenna and SmartPower

Standard Standard

WP5 Internal Antenna, Compatible with Green Power Module (I.S. Power Module Sold Separately) ★

 Table 4. Rosemount 3051CFC Compact Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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HART Revision Configuration (Requires HART Protocol output code A)

Standard Standard

HR5(9)(15) Configured for HART Revision 5 ★

HR7(10)(15) Configured for HART Revision 7 ★

Options (Include with selected model number)

Installation accessories

Standard Standard

AB ANSI Alignment Ring (150#) (Only required for 10-in. (250 mm) and 12-in. (300mm) line sizes) ★

AC ANSI Alignment Ring (300#) (Only required for 10-in. (250 mm) and 12-in. (300mm) line sizes) ★

AD ANSI Alignment Ring (600#) (Only required for 10-in. (250 mm) and 12-in. (300mm) line sizes) ★

DG DIN Alignment Ring (PN16) ★

DH DIN Alignment Ring (PN40) ★

DJ DIN Alignment Ring (PN100) ★

Expanded

JB JIS Alignment Ring (10K)

JR JIS Alignment Ring (20K)

JS JIS Alignment Ring (40K)

Remote adapters

Standard Standard

FE Flange Adapters 316 SST (1/2-in NPT) ★

High temperature application

Expanded

HT Graphite Valve Packing (Tmax = 850 °F)

Flow calibration

Expanded

WC(11) Flow Calibration, 3 pt, Conditioning Orifice Option C (all pipe schedules)

WD(11)(12) Flow Calibration, 10 pt, Conditioning Option C (All Schedules), Annubar Option A (Schedule 40)

Pressure testing

Expanded

P1 Hydrostatic Testing with Certificate

Special cleaning

Expanded

P2(13) Cleaning for Special Services

PA Cleaning per ASTM G93 Level D (Section 11.4)

Special inspection

Standard Standard

QC1 Visual & Dimensional Inspection with Certificate ★

QC7 Inspection and Performance Certificate ★

Transmitter calibration certification

Standard Standard

Q4 Calibration Certificate for Transmitter ★

Quality certification for safety

Standard Standard

QS(14) Prior-use certificate of FMEDA data ★

QT(14)(15) Safety certified to IEC 61508 with certificate of FMEDA ★

Material traceability certification

Standard Standard

Q8 Material Traceability Certification per EN 10204:2004 3.1 ★

 Table 4. Rosemount 3051CFC Compact Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Code conformance

Expanded

J2 ANSI/ASME B31.1

J3 ANSI/ASME B31.3

J4 ANSI/ASME B31.8

Materials conformance

Expanded

J5(16) NACE MR-0175 / ISO 15156

Country certification

Expanded

J1 Canadian Registration

Product certifications

Standard Standard

E8 ATEX Flameproof, Dust ★

I1(17) ATEX Intrinsic Safety and Dust ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

N1 ATEX Type n and Dust ★

K8 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, I1 and N1) ★

E5 FM Explosion-proof, Dust Ignition-proof ★

I5(18) FM Intrinsically Safe, Division 2 ★

IE FM FISCO Intrinsically Safe; for FOUNDATION fieldbus protocol only ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 (combination of E5 and I5) ★

C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

I6(8) CSA Intrinsically Safe (Wireless only) ★

K6 CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6, E8, and I1) ★

E7 IECEx Flameproof, Dust Ignition-proof ★

I7 IECEx Intrinsic Safety ★

N7 IECEx Type n ★

K7 IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7 and E7) ★

E2 INMETRO Flameproof ★

I2 INMETRO Intrinsic Safety ★

K2 INMETRO Flameproof, Intrinsic Safety ★

E3 China Flameproof ★

I3 China Intrinsic Safety ★

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

KD CSA, FM, and ATEX Explosion-proof, Intrinsically Safe ★

Sensor fill fluid and o-ring options

Standard Standard

L1(19) Inert Sensor Fill Fluid ★

L2 Graphite-Filled (PTFE) O-ring ★

LA(19) Inert Sensor Fill Fluid and Graphite-Filled (PTFE) O-ring ★

Shipboard approvals

Standard Standard

SBS(19) American Bureau of Shipping ★

Display and interface options

Standard Standard

M4(20) LCD Display with Local Operator Interface ★

M5 LCD Display ★

 Table 4. Rosemount 3051CFC Compact Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Transient protection

Standard Standard

T1(19)(21) Transient terminal block ★

Manifold for remote mount option

Standard Standard

F2 3-Valve Manifold, Stainless Steel ★

F6 5-Valve Manifold, Stainless Steel ★

PlantWeb control functionality

Standard Standard

A01(22) FOUNDATION fieldbus Advanced Control Function Block Suite ★

PlantWeb diagnostic functionality

Standard Standard

DA0(14)(15) Power Advisory HART Diagnostic ★

D01(22) FOUNDATION fieldbus Diagnostic Suite ★

Software configuration

Standard Standard

C1
Custom Software Configuration (Completed CDS 00806-0100-4007 for wired and 00806-0100-4100 for Wireless required with 
order) 

★

Expanded

C2 0.8-3.2 Vdc Output with Digital Signal Based on HART Protocol (Available with Output code M only)

Alarm levels

Standard Standard

C4(14)(23) NAMUR Alarm and Saturation Levels, High Alarm ★

CN(14)(23) NAMUR Alarm and Saturation Levels, Low Alarm ★

CR(15)(23) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

CS(15)(23) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(15)(23) Low alarm (standard Rosemount alarm and saturation levels) ★

Ground screw

Standard Standard

V5(19)(24) External Ground Screw Assembly ★

Configuration buttons

Standard Standard

D4(14)  Analog Zero and Span ★

DZ(25) Digital Zero Trim ★

Typical model number: 3051CFC D C S 060 N 065 0 3 2 A A 1 WC E5 M5

(1) Available with Primary Element Technology P only.

(2) 10-in. (250 mm) and 12-in. (300 mm) line sizes not available with Primary Element Technology A.

(3) For 2-in. (50 mm) line sizes the Primary Element Type is 0.6 for Primary Element Technology Code C.

(4) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory 
configured, add option code HR7.

(5) For local addressing and configuration, M4 (Local Operator Interface) is required. 

(6) Available approvals are FM Intrinsically Safe, (option code I5), CSA Intrinsically Safe (option code I6), ATEX Intrinsic Safety (option code I1), and IECEx Intrinsic 
Safety (option code I7).

(7) Only available with C6, E2, E5, I5, K5, KB and E8 approval. Not available with GE, GM, P8, SBS, DA0, M4, D4, DZ, QT, HR5, HR7, CR, CS, CT.

 Table 4. Rosemount 3051CFC Compact Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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(8) Only available with Wireless output (output code X).

(9) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(10) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.

(11) Available with Primary Element Technology C only.

(12) For Annubar option A, consult factory for pipe schedules other than schedule 40.

(13) Available with Primary Element Technology C or P only.

(14) Only available with HART 4-20 mA Output (output code A).

(15) Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

(16) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(17) Dust approval not applicable to output code X. See "IEC 62591 (WirelessHART Protocol)" on page 62 for wireless approvals

(18)  Intrinsically Safe only available with Wireless.

(19) Not available with Wireless output (output code X).

(20) Not available with output code F - FOUNDATION Fieldbus or Wireless output (output code X).

(21) The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO Product Certification code IA.

(22) Only valid with FOUNDATION fieldbus (output code F).

(23) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field for the standard 3051.

(24) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(25) Only available with 4-20 mA HART Output (output code A) and Wireless output (output code X).
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Rosemount 3051CFP Integral Orifice Flowmeter

Rosemount 3051CFP Integral Orifice Flowmeters enable highly accurate flow 
measurement in small line sizes. Integral Orifice utilize precision honed pipe section 
for increased accuracy and self-centering plate design to prevent alignment errors 
that magnify measurement inaccuracies in small line sizes.

 Up to 1.75% of flow rate accuracy
 Available in 1/2 to 11/2-in. (15 - 40 mm) line sizes
 Fully assembled and leak tested for out-of-the-box installation 
 Power Advisory can proactively detect degraded electrical loop integrity issues. 

(Option Code DA0)
 Local Operator Interface with straightforward menus and built-in configuration 

buttons (Option Code M4)
 Scaled variable, process alerts and selectable HART (Option Code HR5 or HR7)

See “Specifications” on page 47 and options for more details on each configuration.

Additional information

Specifications: page 47

Certifications: page 57

Dimensional Drawings: page 72

 Table 5. Rosemount 3051CFP Integral Orifice Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product description

3051CFP Integral Orifice Flowmeter

Measurement type

Standard Standard

D Differential Pressure ★

Body material

Standard Standard

S 316 SST ★

Line Size

Standard Standard

005 1/2-in. (15 mm) ★

010 1-in. (25 mm) ★

015 11/2-in. (40 mm) ★

Process connection

Standard Standard

T1 NPT Female Body (Not Available with Remote Thermowell and RTD) ★

S1(1) Socket Weld Body (Not Available with Remote Thermowell and RTD) ★

P1 Pipe Ends: NPT Threaded ★

P2 Pipe ends: Beveled ★

D1 Pipe Ends: Flanged, DIN PN16, slip-on ★

D2 Pipe Ends: Flanged, DIN PN40, slip-on ★

D3 Pipe Ends: Flanged, DIN PN100, slip-on ★

W1 Pipe Ends: Flanged, RF, ANSI Class 150, weld-neck ★

W3 Pipe Ends: Flanged, RF, ANSI Class 300, weld-neck ★

W6 Pipe Ends: Flanged, RF, ANSI Class 600, weld-neck ★
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Expanded

A1 Pipe Ends: Flanged, RF, ANSI Class 150, slip-on

A3 Pipe Ends: Flanged, RF, ANSI Class 300, slip-on

A6 Pipe Ends: Flanged, RF, ANSI Class 600, slip-on

R1 Pipe Ends: Flanged, RTJ, ANSI Class 150, slip-on

R3 Pipe Ends: Flanged, RTJ, ANSI Class 300, slip-on

R6 Pipe Ends: Flanged, RTJ, ANSI Class 600, slip-on

Orifice plate material

Standard Standard

S 316 SST ★

Expanded

H Alloy C-276

M Alloy 400

Bore size option

Standard Standard

0066 0.066-in. (1.68 mm) for 1/2-in. Pipe ★

0109 0.109-in. (2.77 mm) for 1/2-in. Pipe ★

0160 0.160-in. (4.06 mm) for 1/2-in. Pipe ★

0196 0.196-in. (4.98 mm) for 1/2-in. Pipe ★

0260 0.260-in. (6.60 mm) for 1/2-in. Pipe ★

0340 0.340-in. (8.64 mm) for 1/2-in. Pipe ★

0150 0.150-in. (3.81 mm) for 1-in. Pipe ★

0250 0.250-in. (6.35 mm) for 1-in. Pipe ★

0345 0.345-in. (8.76 mm) for 1-in. Pipe ★

0500 0.500-in. (12.70 mm) for 1-in. Pipe ★

0630 0.630-in. (16.00 mm) for 1-in. Pipe ★

0800 0.800-in. (20.32 mm) for 1-in. Pipe ★

0295 0.295-in. (7.49 mm) for 1 1/2-in. Pipe ★

0376 0.376-in. (9.55 mm) for 1 1/2-in. Pipe ★

0512 0.512-in. (13.00 mm) for 1 1/2-in. Pipe ★

0748 0.748-in. (19.00 mm) for 1 1/2-in. Pipe ★

1022 1.022-in. (25.96 mm) for 1 1/2-in. Pipe ★

1184 1.184-in. (30.07 mm) for 1 1/2-in. Pipe ★

Expanded

0010 0.010-in. (0.25 mm) for 1/2-in. Pipe

0014 0.014-in. (0.36 mm) for 1/2-in. Pipe

0020 0.020-in. (0.51 mm) for 1/2-in. Pipe

0034 0.034-in. (0.86 mm) for 1/2-in. Pipe

Transmitter connection platform

Standard Standard

D3 Direct-mount, 3-Valve Manifold, SST ★

D5 Direct-mount, 5-Valve Manifold, SST ★

R3 Remote-mount, 3-Valve Manifold, SST ★

R5 Remote-mount, 5-Valve Manifold, SST ★

Expanded

D4 Direct-mount, 3-Valve Manifold, Alloy C-276

D6 Direct-mount, 5-Valve Manifold, Alloy C-276

D7 Direct-mount, High Temperature, 5-Valve Manifold, SST

R4 Remote-mount, 3-Valve Manifold, Alloy C-276

R6 Remote-mount, 5-Valve Manifold, Alloy C-276

 Table 5. Rosemount 3051CFP Integral Orifice Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Differential pressure ranges

Standard Standard

1 0 to 25 in H2O (0 to 62,16 mbar) ★

2 0 to 250 in H2O (0 to 621,60 mbar) ★

3 0 to 1000 in H2O (0 to 2,49 bar) ★

Transmitter output

Standard Standard

A(2) 4–20 mA with digital signal based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(3) PROFIBUS PA Protocol ★

X(4) Wireless (Requires wireless options and engineered polymer housing) ★

Expanded

M(5) Low-Power 1-5 Vdc with Digital Signal Based on HART Protocol (see Option C2 for 0.8-3.2 Vdc Output)

Transmitter housing material Conduit entry size

Standard Standard

A Aluminum 1/2-14 NPT ★

B Aluminum M20 x 1.5 ★

J SST 1/2-14 NPT ★

K SST M20 x 1.5 ★

P(6) Engineered polymer No conduit entries ★

Expanded

D Aluminum G1/2

M SST G1/2

Transmitter performance class

Standard Standard

1 up to ±1.8% flow rate accuracy, 8:1 flow turndown, 5-year stability ★

Wireless options (Requires wireless output code X and Engineered Polymer housing code P)

Wireless transmit rate, operating frequency, and protocol

Standard Standard

WA3 User Configurable Transmit Rate, 2.4GHz WirelessHART ★

Antenna and SmartPower

Standard Standard

WP5 Internal Antenna, Compatible with Green Power Module (I.S. Power Module Sold Separately) ★

HART Revision Configuration (Requires HART Protocol output code A)

Standard Standard

HR5(15)(7) Configured for HART Revision 5 ★

HR7(15)(8) Configured for HART Revision 7 ★

Options (Include with selected model number)

Transmitter body / bolt material

Expanded

GT High Temperature (850 °F / 454 °C)

Temperature sensor

Expanded

RT(9) Thermowell and RTD

Optional connection

Standard Standard

G1 DIN 19213 Transmitter Connection ★

 Table 5. Rosemount 3051CFP Integral Orifice Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Pressure testing

Expanded

P1(10) Hydrostatic Testing with Certificate

Special cleaning

Expanded

P2 Cleaning for Special Services

PA Cleaning per ASTM G93 Level D (Section 11.4)

Material testing

Expanded

V1 Dye Penetrant Exam

Material examination

Expanded

V2 Radiographic Examination

Flow calibration

Expanded

WD(11) Discharge Coefficient Verification

Special inspection

Standard Standard

QC1 Visual & Dimensional Inspection with Certificate ★

QC7 Inspection and Performance Certificate ★

Material traceability certification

Standard Standard

Q8 Material Traceability Certification per EN 10204:2004 3.1 ★

Code conformance

Expanded

J2(12) ANSI/ASME B31.1

J3(12) ANSI/ASME B31.3

J4(12) ANSI/ASME B31.8

Materials conformance

Expanded

J5(13) NACE MR-0175 / ISO 15156

Country certification

Standard Standard

J6 European Pressure Directive (PED) ★

Expanded

J1 Canadian Registration

Transmitter calibration certification

Standard Standard

Q4 Calibration Certificate for Transmitter ★

Quality certification for safety

Standard Standard

QS(14) Prior-use certificate of FMEDA data ★

QT(14)(15) Safety certified to IEC 61508 with certificate of FMEDA ★

 Table 5. Rosemount 3051CFP Integral Orifice Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Product certifications

Standard Standard

E8 ATEX Flameproof, Dust ★

I1(16) ATEX Intrinsic Safety and Dust ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

N1 ATEX Type n and Dust ★

K8 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, I1 and N1) ★

E5 FM Explosion-proof, Dust Ignition-proof ★

I5(17) FM Intrinsically Safe, Division 2 ★

IE FM FISCO Intrinsically Safe; for FOUNDATION fieldbus protocol only ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 (combination of E5 and I5) ★

C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

I6(6) CSA Intrinsically Safe ★

K6 CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6, E8, and I1) ★

E7 IECEx Flameproof, Dust Ignition-proof ★

I7 IECEx Intrinsic Safety ★

N7 IECEx Type n ★

K7 IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7 and E7) ★

E2 INMETRO Flameproof ★

I2 INMETRO Intrinsic Safety ★

K2 INMETRO Flameproof, Intrinsic Safety ★

E3 China Flameproof ★

I3 China Intrinsic Safety ★

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

KD CSA, FM, and ATEX Explosion-proof, Intrinsically Safe ★

Sensor fill fluid and o-ring options

Standard Standard

L1(18) Inert Sensor Fill Fluid ★

L2 Graphite-Filled (PTFE) O-ring ★

LA(18) Inert Sensor Fill Fluid and Graphite-Filled (PTFE) O-ring ★

Shipboard approvals

Standard Standard

SBS(18) American Bureau of Shipping ★

Display and interface options

Standard Standard

M4(19) LCD Display with Local Operator Interface ★

M5 LCD Display ★

Transient protection

Standard Standard

T1(18)(20) Transient terminal block ★

PlantWeb control functionality

Standard Standard

A01(21) FOUNDATION fieldbus Advanced Control Function Block Suite ★

PlantWeb diagnostic functionality

Standard Standard

DA0(14)(15) Power Advisory HART Diagnostic ★

D01(21) FOUNDATION fieldbus Diagnostic Suite ★

 Table 5. Rosemount 3051CFP Integral Orifice Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Software configuration

Standard Standard

C1
Custom Software Configuration (Completed CDS 00806-0100-4007 for wired and 00806-0100-4100 for Wireless required 
with order) 

★

Expanded

C2 0.8-3.2 Vdc Output with Digital Signal Based on HART Protocol (Available with Output code M only)

Alarm levels

Standard Standard

C4(14)(22) NAMUR Alarm and Saturation Levels, High Alarm ★

CN(14)(22) NAMUR Alarm and Saturation Levels, Low Alarm ★

CR(14)(15) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

CS(14)(15) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(14)(15) Low alarm (standard Rosemount alarm and saturation levels) ★

Ground screw

Standard Standard

V5(18)(23) External Ground Screw Assembly ★

Configuration buttons

Standard Standard

D4(14) Analog Zero and Span ★

DZ(24) Digital Zero Trim ★

Typical model number: 3051CFP D S 010 W1 S 0500 D3 2 A A 1 E5 M5

(1) To improve pipe perpendicularity for gasket sealing, socket diameter is smaller than standard pipe O.D.

(2) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory configured, 
add option code HR7.

(3) For local addressing and configuration, M4 (Local Operator Interface) is required.

(4) Available approvals are FM Intrinsically Safe, (option code I5), CSA Intrinsically Safe (option code I6), ATEX Intrinsic Safety (option code I1), and IECEx Intrinsic Safety 
(option code I7).

(5) Only available with C6, E2, E5, I5, K5, KB and E8 approval. Not available with GE, GM, P8, SBS, DA0, M4, D4, DZ, QT, HR5, HR7, CR, CS, CT.

(6) Only available with Wireless output (output code X).

(7) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(8) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.

(9) Thermowell Material is the same as the body material.

(10) Does not apply to Process Connection codes T1 and S1.

(11) Not available for bore sizes 0010, 0014, 0020, 0034, 0066, or 0109.

(12) Not available with DIN Process Connection codes D1, D2, or D3.

(13) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits apply 
to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(14) Only available with HART 4-20 mA output (Option code A).

(15) Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

(16) Dust approval not applicable to output code X. See "IEC 62591 (WirelessHART Protocol)" on page 62 for wireless approvals

 Table 5. Rosemount 3051CFP Integral Orifice Flowmeter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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(17)  Intrinsically Safe only available with Wireless.

(18) Not available with Wireless output (output code X).

(19) Not available with FOUNDATION fieldbus (Output Code F) or Wireless output (output code X).

(20) The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO Product Certification code IA.

(21) Only valid with FOUNDATION fieldbus Output Code F.

(22) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field for the standard 3051.

(23) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(24) Only available with 4-20 mA output (Output Code A) and Wireless output (Output Code X).
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Rosemount 3051L Level Transmitter

See Specifications  and options for more details on each configuration. 

Additional information
Specifications: page 47

Certifications: page 57

Dimensional Drawings: page 63

The Rosemount 3051L Level transmitter combines the performance and capabilities of 
Rosemount 3051 transmitters with the reliability and quality of a direct mount seal in 
one model number. 3051L Level transmitters offer a variety of process connections, 
configurations, and fill fluid types to meet a breadth of level applications. Capabilities of 
a Rosemount 3051L Level transmitter include:

 Quantify and optimize total system performance (Option code QZ)

 Tuned-System Assembly (Option code S1)

 Power Advisory can proactively detect degraded electrical loop integrity issues 
(Option Code DA0)

 Local Operator Interface with straightforward menus and built-in configuration 
buttons (Option Code M4)

 Scaled variable, process alerts and selectable HART (Option Code HR5 or HR7)

 Table 6. Rosemount 3051L Level Transmitter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Transmitter type

3051L Level Transmitter

Pressure range

Standard Standard

2 –250 to 250 inH2O (-621,60 to 621,60 mbar) ★

3 –1000 to 1000 inH2O (-2,49 to 2,49 bar) ★

4 –300 to 300 psi (-20,68 to 20,68 bar) ★

Transmitter output

Standard Standard

A(1) 4–20 mA with Digital Signal Based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(2) PROFIBUS PA Protocol ★

X(3) Wireless (Requires wireless options and engineered polymer housing) ★

Expanded

M(4) Low-Power 1-5 Vdc with Digital Signal Based on HART Protocol (see Option Code C2 for 0.8-3.2 Vdc Output)

3051L Level Transmitter
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Process connection size, material, extension length (high side)

Standard Standard

Code Process connection size Material Extension length

G0(5) 2-in./DN 50/A 316L SST Flush Mount Only ★

H0(5) 2-in./DN 50 Alloy C-276 Flush Mount Only ★

J0 2-in./DN 50 Tantalum Flush Mount Only ★

A0(5) 3-in./DN 80 316L SST Flush Mount ★

A2(5) 3-in./DN 80 316L SST 2-in./50 mm ★

A4(5) 3-in./DN 80 316L SST 4-in./100 mm ★

A6(5) 3-in./DN 80 316L SST 6-in./150 mm ★

B0(5) 4-in./DN 100 316L SST Flush Mount ★

B2(5) 4-in./DN 100 316L SST 2-in./50 mm ★

B4(5) 4-in./DN 100 316L SST 4-in./100 mm ★

B6(5) 4-in./DN 100 316L SST 6-in./150 mm ★

C0(5) 3-in./DN 80 Alloy C-276 Flush Mount ★

C2(5) 3-in./DN 80 Alloy C-276 2-in./50 mm ★

C4(5) 3-in./DN 80 Alloy C-276 4-in./100 mm ★

C6(5) 3-in./DN 80 Alloy C-276 6-in./150 mm ★

D0(5) 4-in./DN 100 Alloy C-276 Flush Mount ★

D2(5) 4-in./DN 100 Alloy C-276 2-in./50 mm ★

D4(5) 4-in./DN 100 Alloy C-276 4-in./100 mm ★

D6(5) 4-in./DN 100 Alloy C-276 6-in./150 mm ★

E0 3-in./DN 80 Tantalum Flush Mount Only ★

F0 4-in./DN 100 Tantalum Flush Mount Only ★

Mounting flange size, rating, material (high side)

Size Rating Material

Standard Standard

M 2-in. ANSI/ASME B16.5 Class 150 CS ★

A 3-in. ANSI/ASME B16.5 Class 150 CS ★

B 4-in. ANSI/ASME B16.5 Class 150 CS ★

N 2-in. ANSI/ASME B16.5 Class 300 CS ★

C 3-in. ANSI/ASME B16.5 Class 300 CS ★

D 4-in. ANSI/ASME B16.5 Class 300 CS ★

P 2-in. ANSI/ASME B16.5 Class 600 CS ★

E 3-in. ANSI/ASME B16.5 Class 600 CS ★

X(5) 2-in. ANSI/ASME B16.5 Class 150 316 SST ★

F(5) 3-in. ANSI/ASME B16.5 Class 150 316 SST ★

G(5) 4-in. ANSI/ASME B16.5 Class 150 316 SST ★

Y(5) 2-in. ANSI/ASME B16.5 Class 300 316 SST ★

H(5) 3-in. ANSI/ASME B16.5 Class 300 316 SST ★

J(5) 4-in. ANSI/ASME B16.5 Class 300 316 SST ★

Z(5) 2-in. ANSI/ASME B16.5 Class 600 316 SST ★

L(5) 3-in. ANSI/ASME B16.5 Class 600 316 SST ★

Q DN 50 PN 10-40 per EN 1092-1 CS ★

R DN 80 PN 40 per EN 1092-1 CS ★

S DN 100 PN 40 per EN 1092-1 CS ★

V DN 100 PN 10/16 per EN 1092-1 CS ★

K(5) DN 50 PN 10-40 per EN 1092-1 316 SST ★

T(5) DN 80 PN 40 per EN 1092-1 316 SST ★

U(5) DN 100 PN 40 per EN 1092-1 316 SST ★

 Table 6. Rosemount 3051L Level Transmitter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Mounting flange size, rating, material (high side)

Size Rating Material

Standard Standard

W(5) DN 100 PN 10/16 per EN 1092-1 316 SST ★

7(5) 4 in. ANSI/ASME B16.5 Class 600 316 SST ★

Expanded

1 — 10K per JIS B2238 CS

2 — 20K per JIS B2238 CS

3 — 40K per JIS B2238 CS

4(5) — 10K per JIS B2238 316 SST

5(5) — 20K per JIS B2238 316 SST

6(5) — 40K per JIS B2238 316 SST

Seal fill fluid (high side) Specific gravity Temperature limits (ambient temperature of 70° F (21° C))

Standard Standard

A Syltherm XLT 0.85 -102 to 293 °F (-75 to 145 °C) ★

C Silicone 704 1.07 32 to 401 °F (0 to 205 °C) ★

D Silicone 200 0.93 -49 to 401 °F (-45 to 205 °C) ★

H Inert (Halocarbon) 1.85 -49 to 320 °F (-45 to 160 °C) ★

G Glycerine and Water 1.13 5 to 203 °F (-15 to 95 °C) ★

N Neobee M-20 0.92 5 to 401 °F (-15 to 205 °C) ★

P Propylene Glycol and 
Water

1.02 5 to 203 F (-15 to 95 °C) ★

Low Pressure Side 

Configuration Flange adapter Diaphragm material Sensor fill fluid

Standard Standard

11(5) Gage SST 316L SST Silicone ★

21 Differential SST 316L SST Silicone ★

22(5) Differential SST Alloy C-276 Silicone ★

2A(6) Differential SST 316L SST Inert (Halocarbon) ★

2B(5)(6) Differential SST Alloy C-276 Inert (Halocarbon) ★

31(5) Tuned-System 
Assembly with 
Remote Seal

None 316L SST
Silicone 
(Requires Option Code S1) 

★

O-ring

Standard Standard

A Glass-filled PTFE ★

Housing material Conduit entry size

Standard Standard

A Aluminum ½–14 NPT ★

B Aluminum M20 × 1.5 ★

J SST ½–14 NPT ★

K SST M20 × 1.5 ★

P(7) Engineered polymer No conduit entries ★

Expanded

D Aluminum G½

M SST G½

 Table 6. Rosemount 3051L Level Transmitter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Wireless options (Requires wireless output code X and Engineered Polymer housing code P)

Wireless transmit rate, operating frequency, and protocol

Standard Standard

WA3 User Configurable Transmit Rate, 2.4GHz Wir ★

Antenna and SmartPower

Standard Standard

WP5 Internal Antenna, Compatible with Green Power Module (I.S. Power Module Sold Separately) ★

HART Revision configuration (Requires HART Protocol output code A) 

Standard Standard

HR5(8)(11) Configured for HART Revision 5 ★

HR7(9)(11) Configured for HART Revision 7 ★

Options (Include with selected model number)

PlantWeb control functionality

Standard Standard

A01(10) FOUNDATION fieldbus Advanced Control Function Block Suite ★

PlantWeb diagnostic functionality

Standard Standard

DA0(11)(17) Power Advisory HART Diagnostic ★

D01(10) FOUNDATION fieldbus Diagnostics Suite ★

Seal assemblies

Standard Standard

S1(12) Assembled to One Rosemount 1199 Seal (Requires 1199M) ★

Product certifications

Standard Standard

E8 ATEX Flameproof and Dust Certification ★

I1(13) ATEX Intrinsic Safety and Dust ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

N1 ATEX Type n Certification and Dust ★

K8 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, I1 and N1) ★

E4(14) TIIS Flameproof ★

E5 FM Explosion-proof, Dust Ignition-proof ★

I5(15) FM Intrinsically Safe, Division 2 ★

IE FM FISCO Intrinsically Safe; for FOUNDATION fieldbus protocol only ★

K5 FM Explosion-proof, Dust Ignition-Proof, Intrinsically Safe, and Division 2 ★

C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

I6 (7) CSA Intrinsic Safety ★

K6 CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6, E8, and I1) ★

E7 IECEx Flameproof, Dust Ignition-proof ★

I7 IECEx Intrinsic Safety ★

N7 IECEx Type n Certification ★

K7 IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7 and E7) ★

E2 INMETRO Flameproof ★

I2 INMETRO Intrinsic Safety ★

K2 INMETRO Flameproof, Intrinsic Safety ★

E3 China Flameproof ★

I3 China Intrinsic Safety ★

 Table 6. Rosemount 3051L Level Transmitter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Product certifications

Standard Standard

N3 China Type n ★

KB FM and CSA Explosion-proof, Dust Ignition Proof, Intrinsically Safe, and Division 2 (combination of K5 and C6) ★

KD FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) ★

Shipboard approvals

Standard Standard

SBS(6) American Bureau of Shipping ★

Bolting material

Standard Standard

L4 Austenitic 316 SST Bolts ★

L5 ASTM A 193, Grade B7M bolts ★

L6 Alloy K-500 Bolts ★

L8 ASTM A 193 Class 2, Grade B8M Bolts ★

Display and interface options

Standard Standard

M4(16) LCD Display with Local Operator Interface ★

M5 LCD Display ★

Calibration certification

Standard Standard

Q4 Calibration Certificate ★

QP Calibration Certificate and tamper evident seal ★

QG Calibration Certificate and GOST Verification Certificate ★

Material traceability certification

Standard Standard

Q8 Material Traceability Certification per EN 10204 3.1 ★

Quality certification for safety

Standard Standard

QS(17) Prior-use certificate of FMEDA data ★

QT(11)(17) Safety certified to IEC 61508 with certificate of FMEDA ★

Toolkit total system performance reports

Standard Standard

QZ Seal System Performance Calculation Report ★

Conduit electrical connector

Standard Standard

GE(6) M12, 4-pin, Male Connector (eurofast) ★

GM(6) A size Mini, 4-pin, Male Connector (minifast) ★

Configuration buttons

Standard Standard

D4(17) Analog Zero and Span ★

DZ(18) Digital Zero Trim ★

Transient protection

Standard Standard

T1(6)(19) Transient Protection ★

 Table 6. Rosemount 3051L Level Transmitter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Software configuration

Standard Standard

C1(18) Custom Software Configuration (Completed CDS 00806-0100-4007 for wired and 00806-0100-4100 for wireless 
required with order) 

★

Expanded

C2 0.8-3.2 Vdc Output with Digital Signal Based on HART Protocol (Available with Output code M only)

Alarm levels

Standard Standard

C4(17)(20) NAMUR alarm and saturation levels, high alarm ★

CN(17)(20) NAMUR alarm and saturation levels, low alarm ★

CR(11)(17) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

CS(11)(17) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(11)(17) Low alarm (standard Rosemount alarm and saturation levels) ★

Conduit plug

Standard Standard

DO(6) 316 SST Conduit Plug ★

Ground screw

Standard Standard

V5(6)(21) External Ground Screw Assembly ★

Lower housing flushing connection options

Ring material Number Size (NPT)

Standard Standard

F1 316 SST 1 1/4-18 NPT ★

F2 316 SST 2 1/4-18 NPT ★

F3 Alloy C-276 1 1/4-18 NPT ★

F4 Alloy C-276 2 1/4-18 NPT ★

F7 316 SST 1 1/2-14 NPT ★

F8 316 SST 2 1/2-14 NPT ★

F9 Alloy C-276 1 1/2-14 NPT ★

F0 Alloy C-276 2 1/2-14 NPT ★

NACE Certificate

Standard Standard

Q15(22) Certificate of Compliance to NACE MR0175/ISO 15156 for wetted materials ★

Q25(22) Certificate of Compliance to NACE MR0103 for wetted materials ★

Typical model number: 3051L 2 A A0 D 21 A A F1

(1) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory 
configured, add option code HR7.

(2) Option code M4 - LCD Display with Local Operator Interface required for local addressing and configuration. 

(3) Available approvals are FM Intrinsically Safe, (option code I5), CSA Intrinsically Safe (option code I6), ATEX Intrinsic Safety (option code I1), and IECEx Intrinsic 
Safety (option code I7).

(4) Only available with C6, E2, E5, I5, K5, KB and E8 approval. Not available with GE, GM, P8, SBS, DA0, M4, D4, DZ, QT, HR5, HR7, CR, CS, CT.

(5) Materials of Construction comply with metallurgical requirements highlighted within NACE MR0175/ISO 15156 for sour oil field production environments. 
Environmental limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining 
environments.

(6) Not available with Wireless output (output code X).

 Table 6. Rosemount 3051L Level Transmitter ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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(7) Only available with Wireless output (output code X).

(8) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(9) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.

(10) Only valid with FOUNDATION fieldbus output (output code F).

(11) Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

(12) “Assemble-to” items are specified separately and require a completed model number.

(13) Dust approval not applicable to output code X. See "IEC 62591 (WirelessHART Protocol)" on page 62 for wireless approvals.

(14) Available only with output codes A - 4-20 mA HART and F - FOUNDATION fieldbus.

(15)  Intrinsically Safe only available with Wireless.

(16) Not available with FOUNDATION fieldbus (Output Code F) or Wireless output (Output Code X) or Low Power (Output Code M).

(17)  Only available with HART 4-20 mA output (output code A).

(18) Only available with 4-20 mA HART output (Output Code A) and Wireless output (Output Code X).

(19) The T1 option is not needed with FISCO Product Certifications; transient protection is included in the FISCO product certification codes IA and IE. 

(20) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field for the standard 3051.

(21) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(22) NACE compliant wetted materials are identified by Footnote (5).
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Specifications
Performance specifications
This product data sheet covers HART, Wireless, FOUNDATION fieldbus, and PROFIBUS PA protocols unless specified.

Conformance to specification (±3 (Sigma))
Technology leadership, advanced manufacturing techniques and statistical process control ensure specification conformance to at least ±3.

Reference accuracy
Stated reference accuracy equations include terminal based linearity, hysteresis, and repeatability.
For Wireless, FOUNDATION fieldbus and PROFIBUS PA devices, use calibrated range in place of span.

Models  Standard 3051 Rosemount 3051 with P8(1)

(1) High accuracy option P8 is not required for the Enhanced 3051.

Enhanced 3051
and WirelessHART

3051C
Ranges 2-5

±0.065% of span
For spans less than 10:1, 
accuracy =

For range 2-4: High Accuracy Option, P8
±0.04% of span
For spans less than 5:1, 
accuracy =

For range 2-4: ± 0.04% of span
For range 5: ±0.065% of span
For spans less than 10:1,
accuracy =

Range 1 ±0.10% of span
For spans less than 15:1, 
accuracy =

NA

± 0.10% of span
For spans less than 15:1,
accuracy =

Range 0
(CD)

±0.10% of span
For spans less than 2:1, accuracy = ±0.05% of URL

NA
± 0.10% of span
For spans less than 2:1,
accuracy = ± 0.05% of URL

3051CA
Ranges 1-4

±0.065% of span
For spans less than 10:1, 

accuracy = 

Ranges 2-4 
High Accuracy Option, P8
±0.04% of span
For spans less than 5:1,
accuracy = 

± 0.04% of span
For spans less than 10:1,
accuracy =

3051T
Ranges 1-4

±0.065% of span
For spans less than 10:1,

Ranges 2-4 
High Accuracy Option, P8
±0.04% of span
For spans less than 5:1, accuracy = 

± 0.04% of span
For spans less than 10:1, accuracy =

Range 5

± 0.075% of span
For spans less than 10:1, accuracy =

NA
± 0.075% of span
For spans less than 10:1, accuracy =

3051L(2)

Ranges 2-4

(2) Level system total accuracy varies by application.

±0.075% of span
For spans less than 10:1, 
accuracy = NA

± 0.075% of span
For spans less than 10:1,
accuracy =

0.015 0.005+ URL
Span
--------------- 
  % of Span

0.015 0.005+ URL
Span
--------------- 
  % of Span 0.015 0.005+ URL

Span
--------------- 
  % of Span

0.025 0.005+ URL
Span
--------------- 
  % of Span 0.025 0.005+ URL

Span
--------------- 
  % of Span

0.0075 URL
Span
--------------- 
  % of Span

0.0075 URL
Span
--------------- 
  % of Span 0.0075 URL

Span
--------------- 
  % of Span

accuracy 0.0075 URL
Span
--------------- 
  % of Span=

0.0075 URL
Span
--------------- 
  % of Span

0.0075 URL
Span
--------------- 
  % of Span

0.0075 URL
Span
--------------- 
  % of Span 0.0075 URL

Span
--------------- 
  % of Span

0.025 0.005+ URL
Span
--------------- 
  % of Span 0.025 0.005+ URL

Span
--------------- 
  % of Span
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Total performance
Total Performance is based on combined errors of reference accuracy, ambient temperature effect, and static pressure effect at normal operating 
conditions (70% of span typical reading, 740 psi (51.02 bar) line pressure).

Long term stability

Flow performance - flow reference accuracy(1)

3051CFA Annubar Flowmeter (for 3051 and enhanced 3051)

Ranges 2-3 ±1.80% of Flow Rate at 8:1 flow turndown

3051CFC_A Compact Annubar Flowmeter – Annubar Option A

Ranges 2-3
Uncalibrated ±2.10% of Flow Rate at 8:1 flow turndown
Calibrated ±1.80% of Flow Rate at 8:1 flow turndown

3051CFC Compact Orifice Flowmeter – Conditioning Option C

Ranges 2-3
=0.4 ±1.75% of Flow Rate at 8:1 flow turndown
=0.65 ±1.95% of Flow Rate at 8:1 flow turndown

3051CFC Compact Orifice Flowmeter – orifice type option P(2)

Ranges 2-3
=0.4 ±2.00% of Flow Rate at 8:1 flow turndown
=0.65 ±2.00% of Flow Rate at 8:1 flow turndown

3051CFP Integral Orifice Flowmeter 

<0.1 ±3.00% of Flow Rate at 8:1 flow turndown

Ranges 2-3
0.1< <0.2 ±1.95% of Flow Rate at 8:1 flow turndown
0.2< <0.6 ±1.75% of Flow Rate at 8:1 flow turndown
0.6< <0.8 ±2.15% of Flow Rate at 8:1 flow turndown

(1) Accuracy over range of use is always application dependent.

(2) For smaller line sizes, see Rosemount Compact Orifice.

For ±50 °F (28 °C) temperature changes; 0-100% relative humidity, from 1:1 to 5:1 rangedown

Models 3051 Standard Enhanced 3051

3051C
Ranges 2-5 ±0.15% of span ± 0.14% of span

3051T
Ranges 1-4 ±0.15% of span ± 0.14% of span

Models Long term stability (for 3051 and enhanced 3051)

3051C
Ranges 2-5

±0.125% of URL for 5 years
±50 °F (28 °C) temperature changes, and up to 1000 psi (68,95 bar) line pressure.

3051CD, 3051CG Low/Draft Range
Ranges 0-1 ±0.2% of URL for 1 year

3051CA Low Range
Range 1

±0.125% of URL for 5 years
±50 °F (28 °C) temperature changes, and up to 1000 psi (68,95 bar) line pressure.

3051T
Ranges 1-4

±0.125% of URL for 5 years
±50 °F (28 °C) temperature changes, and up to 1000 psi (68,95 bar) line pressure.
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Dynamic performance

Line pressure effect per 1000 psi (68,95 bar)

Ambient temperature effect per 50 °F (28 °C)

Mounting position effects

4 - 20 mA HART(1)
FOUNDATION fieldbus 
and PROFIBUS PA 
protocols(3)

Typical HART Transmitter response time

Total Response Time (Td + Tc)(2):
3051C, Ranges 2-5:

Range 1:
Range 0:

3051T:
3051L:

100 ms 
255 ms
700 ms
100 ms 
See Instrument Toolkit®

152 ms
307 ms
N/A
152 ms
See Instrument Toolkit

Dead Time (Td) 45 ms (nominal) 97 ms
Update Rate(4) 22 times per second 22 times per second

(1) Dead time and update rate apply to all models and ranges; analog output only
(2) Nominal total response time at 75 °F (24 °C) reference conditions. 
(3) Transducer block response time, Analog Input block execution time not included.
(4) Does not apply to wireless (output Code X). See "Wireless (output code X)" on page 53 for 
wireless update rate. 

For line pressures above 2000 psi (137,90 bar) and Ranges 4-5, see user manual 
(Document number 00809-0100-4007 for enhanced 3051 HART, 00809-0100-4001 for HART, 00809-0100-4100 for WirelessHART 
00809-0100-4774 for FOUNDATION™ fieldbus, and 00809-0100-4797 for PROFIBUS PA).

Models Line pressure effect (for 3051 and enhanced 3051)

3051CD, 3051CF Zero Error
Ranges 2-3  ±0.05% of URL/1000 psi (68,95 bar) for line pressures from 0 to 2000 psi (0 to 137,90 bar)

Range 1 ±0.25% of URL/1000 psi (68,95 bar) for line pressures from 0 to 2000 psi (0 to 137,90 bar)
Range 0 ±0.125% of URL/100 psi (6,89 bar) for line pressures from 0 to 750 psi (0 to 51,71 bar)

Span Error
Ranges 2-3 ±0.1% of reading/1000 psi (68,95 bar)

Range 1 ±0.4% of reading/1000 psi (68,95 bar)
Range 0 ±0.15% of reading/100 psi (68,95 bar)

Models Ambient temperature effect (for 3051 and enhanced 3051)

3051C
Ranges 2-5 ±(0.0125% URL + 0.0625% span) from 1:1 to 5:1

±(0.025% URL + 0.125% span) from 5:1 to 150:1
Range 1  ±(0.1% URL + 0.25% span) from 1:1 to 30:1 

±(0.14% URL + 0.15% span) from 30:1 to 50:1
Range 0 ±(0.25% URL + 0.05% span) from 1:1 to 30:1

3051CA
Ranges 1-4 ±(0.025% URL + 0.125% span) from 1:1 to 30:1

±(0.035% URL + 0.125% span) from 30:1 to 150:1

3051T
Range 2-4

±(0.025% URL + 0.125% span) from 1:1 to 30:1
±(0.035% URL + 0.125% span) from 30:1 to 150:1

Range 1
±(0.025% URL + 0.125% span) from 1:1 to 10:1
±(0.05% URL + 0.125% span) from 10:1 to 100:1

Range 5 ±(0.1% URL + 0.15% span) from 1:1 to 5:1
3051L See Instrument Toolkit software.

Models Mounting position effects (for 3051 and enhanced 3051)

3051C Zero shifts up to ±1.25 inH2O (3,11 mbar), which can be calibrated out. No span effect.
3051CA, 3051T Zero shifts up to ±2.5 inH2O (6,22 mbar), which can be calibrated out. No span effect.

3051L
With liquid level diaphragm in vertical plane, zero shift of up to ±1 inH2O (2,49 mbar). With diaphragm in 
horizontal plane, zero shift of up to ±5 inH2O (12,43 mbar) plus extension length on extended units. All zero 
shifts can be calibrated out. No span effect.

TcTd

Td = Dead Time
Tc = Time Constant

Pressure Released

Response Time = Td+Tc

63.2% of Total
Step Change

Time
0%

100%

36.8%

Transmitter Output vs. Time
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Vibration effect

Less than ±0.1% of URL when tested per the requirements of
IEC60770-1: 1999 field or pipeline with high vibration level 
(10-60 Hz 
0.21 mm displacement peak amplitude / 60-2000 Hz 3g).

Power supply effect

Electromagnetic compatibility (EMC)

Transient protection (option code T1)

Meets IEEE C62.41, Category Location B
6 kV crest (0.5 s - 100 kHz)
3 kA crest (8 × 20 s)
6 kV crest (1.2 × 50 s)

Less than ±0.005% of calibrated span per volt change.

Meets all relevant requirements of EN 61326 and Namur 
NE-21.(1)

(1) NAMUR NE-21 does not apply to wireless output code X.
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Functional specifications

Range and sensor limits

 Table 7. 3051CD, 3051CG, 3051CF, and 3051L range and sensor limits

R
an

g
e

Minimum span Range and sensor limits

Enhanced 
3051CD, 3051CG, 

3051CF, 3051L

Standard 
3051CD, 3051CG, 

3051CF, 3051L
Upper 
(URL)

Lower (LRL) 

3051CD differential
3051CF Flowmeters 3051CG gage(1)

(1) Assumes atmospheric pressure of -14.7 psig.

3051L 
differential 3051Lgage(1)

0 (2) (3)

(2) Range 0 only available with 3051CD. Range 1 only available with 3051CD, 3051CG, or 3051CF. Range 5 not available with 3051L Differential and 3051 Gage.

(3) inH2O referenced at 68 degrees Fahrenheit.

0.10 inH2O
(0,25 mbar)

0.10 inH2O
(0,25 mbar)

3.00 inH2O
(7,46 mbar)

-3.00 inH2O
(-7,46 mbar)

N/A N/A N/A

1(3) 0.50 inH2O
(1,24 mbar)

0.50 inH2O
(1,24 mbar)

25.00 inH2O
(62,16 mbar)

-25.00 inH2O
(-62,16 mbar)

-25.00 inH2O
(-62,16 mbar)

N/A N/A

2(3) 1.67 inH2O 
(4,14 mbar)

2.50 inH2O 
(6,22 mbar)

250.00 inH2O
(621,60 mbar)

-250.00 inH2O
(-621,60 mbar)

-250.00 inH2O
(-621,60 mbar) 

-250.00 inH2O
(-621,60 mbar)

-250.00 inH2O
(-621,60 mbar)

3(3) 6.67 inH2O 
(16,58 mbar)

10.00 inH2O 
(24,86 mbar)

1000.00 inH2O 
(2,49 bar)

-1000.00 inH2O 
(-2,49 bar)

0.50 psia  

(34,47 mbar)
-1000.00 inH2O 

(-2,49 bar)
0.50 psia

(34,47 mbar)
4(3) 2.00 psi 

(137,90 mbar)
3.00 psi 

(0,21 bar)
300.00 psi 
(20,68 bar)

-300.00 psi
(-20,68 bar)

0.50 psia  

(34,47 mbar)
-300.00 psi
(-20,68 bar)

0.50 psia
(34,47 mbar)

5(3) 13.33 psi 
(919,30 mbar)

20.00 psi 
(1,38 bar)

2000.00 psi 
(137,90 bar)

- 2000.00 psi
(-137,90 bar)

0.50 psia
(34,47 mbar)

N/A N/A

 Table 8.  3051CA and 3051T range and sensor limits

R
an

g
e

3051CA

R
an

g
e

3051T

Minimum 
span Range and sensor limits

Minimum 
span Range and sensor limits

Lower(1)

(LRL) (Gage)

(1) Assumes atmospheric pressure of 14.7 psig.

Enhanced Standard
Upper
(URL)

Lower 
(LRL) Enhanced Standard

Upper
(URL)

Lower 
(LRL) 

(Absolute)

1 0.30 psi
(20,68 mbar) 

0.30 psi
(20,68 mbar) 

30 psia
(2,07 bar) 

0 psia 
(0 bar) 

1 0.30 psi
(20,68 mbar)

0.30 psi
(20,68 mbar)

30.00 psi
(2,07 bar)

0 psia
(0 bar)

-14.70 psig
(-1,01 bar)

2 1.00 psi
(68,95 mbar) 

1.50 psi
(0,10 bar) 

150 psia
(10,34 bar) 

0 psia 
(0 bar) 

2 1.00 psi
(68,95 mbar)

1.50 psi
(0,10 bar)

150.00 psi
(10,34 bar)

0 psia
(0 bar)

-14.70 psig
(-1,01 bar)

3 5.33 psi
(367,27 mbar) 

8.00 psi
(0,55 bar) 

800 psia
(55,16 bar) 

0 psia 
(0 bar) 

3 5.33 psi
(367,27 mbar)

8.00 psi
(0,55 bar) 

800.00 psi
(55,16 bar)

0 psia
(0 bar)

-14.70 psig
(-1,01 bar)

4 26.67 psi
(1,84 bar) 

40.00 psi
(2,76 bar) 

4000 psia
(275,79 bar) 

0 psia 
(0 bar) 

4 26.67 psi
(1,84 bar)

40.00 psi
(2,76 bar) 

4000.00 psi
(275,79 bar)

0 psia
(0 bar)

-14.70 psig
(-1,01 bar)

5 2000.00 psi
(137,90 bar) 

2000.00 psi
(137,90 bar) 

10000.00 psi
(689,48 bar)

0 psia
(0 bar) 

-14.70 psig
(-1,01 bar)
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Service

Liquid, gas, and vapor applications

4-20 mA HART (output code A)

Power Supply

External power supply required. Standard transmitter (4-20mA) 
operates on 10.5-42.4 Vdc with no load

Load limitations 
Maximum loop resistance is determined by the voltage level of the 
external power supply described by:

Indication

Optional two line LCD Display/LOI Display

Zero and span adjustment requirements
Zero and span values can be set anywhere within the range limits stated 
in Table 7 and Table 8.

Span must be greater than or equal to the minimum span stated in 

Table 7 and Table 8.

Output
Two-wire 4-20mA, user selectable for linear or square root output. 
Digital process variable superimposed on 4-20 mA signal, available to 
any host that conforms to HART protocol.

3051
Digital communications based on HART Revision 5 protocol.

Enhanced 3051
The Enhanced 3051 comes with Selectable HART
Revisions. Digital communications based on HART Revision
5 (default) or Revision 7 (option code HR7) protocol can be
selected. The HART revision can be switched in the field
using any HART based configuration tool or the optional
local operator interface (M4).

Enhanced 3051 features

Power Advisory Diagnostics
Power Advisory Diagnostics proactively detect and notify 
you of degraded electrical loop integrity before it can affect 
your process operation. Example loop problems that can be 

detected include water in the terminal compartment, 
corrosion of terminals, improper grounding, and unstable 
power supplies.
The Device Dashboard presents the diagnostics in a 
graphical, task-based interface that provides single-click 
access to critical process/device information and descriptive 
graphical troubleshooting.

Local operator interface
The LOI utilizes a 2 button menu with internal and external 
configuration buttons. Internal buttons are always 
configured for Local Operator Interface. External Buttons can 
be configured for either LOI (option code M4), Analog Zero 
and Span (option code D4) or Digital Zero Trim (option code 
DZ). See enhanced 3051 product manual 
(00809-0100-4007) for LOI configuration menu.

FOUNDATION fieldbus (output code F) 

Power supply
External power supply required; transmitters operate on 9.0 to 32.0 V dc 
transmitter terminal voltage.

Current draw
17.5 mA for all configurations (including LCD display option)

Indication
Optional two line LCD display

FOUNDATION fieldbus Function Block 
execution times

FOUNDATION fieldbus parameters

Standard function blocks

Resource Block
Contains hardware, electronics, and diagnostic information.

Transducer Block
Contains actual sensor measurement data including the  
sensor diagnostics and the ability to trim the pressure sensor 
or recall factory defaults.

LCD Display Block
Configures the local display.

Communication requires a minimum 
loop resistance of 250 ohms.

(1) For CSA approval, power supply must not exceed 42.4 V.

Max. Loop Resistance = 43.5 (Power Supply Voltage – 10.5)

Voltage (Vdc)

Lo
ad

 (
s)

 

Operating
Region

1387

1000

500

0
10.5 20 30

42.4(1)

Block Execution Time

Resource -
Transducer -
LCD Display Block -
Analog Input 1, 2 30 milliseconds
PID 45 milliseconds
Input Selector 30 milliseconds
Arithmetic 35 milliseconds
Signal Characterizer 40 milliseconds
Integrator 35 milliseconds

Schedule Entries 7 (max.)
Links 20 (max.)
Virtual Communications Relationships (VCR) 12 (max.)
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2 Analog Input Blocks
Processes the measurements for input into other function 
blocks. The output value is in engineering units or custom 
and contains a status indicating measurement quality.

PID Block 
Contains all logic to perform PID control in the field 
including cascade and feedforward. 

Backup Link Active Scheduler (LAS)
The transmitter can function as a Link Active Scheduler if the current link 
master device fails or is removed from the segment.

Advanced control function block suite (option code A01)

Input Selector Block
Selects between inputs and generates an output using 
specific selection strategies such as minimum, maximum, 
midpoint, average or first “good.”

Arithmetic Block
Provides pre-defined application-based equations including 
flow with partial density compensation, electronic remote 
seals, hydrostatic tank gauging, ratio control and others.

Signal Characterizer Block
Characterizes or approximates any function that defines an 
input/output relationship by configuring up to twenty X, Y 
coordinates. The block interpolates an output value for a 
given input value using the curve defined by the configured 
coordinates.

Integrator Block
Compares the integrated or accumulated value from one or 
two variables to pre-trip and trip limits and generates 
discrete output signals when the limits are reached. This 
block is useful for calculating total flow, total mass, or 
volume over time.

FOUNDATION fieldbus Diagnostics Suite 
(option code D01)
The 3051C FOUNDATION fieldbus Diagnostics provide Abnormal Situation 
Prevention (ASP) indication. The integral statistical process monitoring 
(SPM) technology calculates the mean and standard deviation of the 
process variable 22 times per second. The 3051C ASP algorithm uses 
these values and highly flexible configuration options for customization 
to many user-defined or application specific abnormal situations. The 
detection of plugged impulse lines is the first available predefined 
application.

PROFIBUS PA (output code W)

Profile version
3.02

Power supply
External power supply required; transmitters operate on 9.0 to 32.0 V dc 
transmitter terminal voltage.

Current draw
17.5 mA for all configurations (including LCD display option)

Output update rate
Four times per second

Standard function blocks

Analog Input (AI Block)
The AI function block processes the measurements and 
makes them available to the host device. The output value 
from the AI block is in engineering units and contains a 
status indicating the quality of the measurement.

Physical Block
The physical block defines the physical resources of the 
device including type of memory, hardware, electronics and 
diagnostic information.

Transducer Block
Contains actual sensor measurement data including the 
sensor diagnostics and the ability to trim the pressure sensor 
or recall factory defaults.

Indication
Optional two line LCD display

Local operator interface
The LOI utilizes a 2 button menu with external configuration 
buttons.

Wireless (output code X)

Output
IEC 62591 (WirelessHART), 2.4 GHz DSSS

Wireless radio (internal antenna, WP5 option)

• Frequency: 2.400 - 2.485 GHz

• Channels: 15

• Modulation: IEEE 802.15.4 compliant DSSS

• Transmission: Maximum of 10 dBm EIRP

Local display
The optional 3-line, 7-digit LCD display can display user-selectable 
information such as primary variable in engineering units, scaled 
variable, percent of range, sensor module temperature, and electronics 
temperature. The display updates based on the wireless update rate.

Digital zero trim
Digital Zero trim (option DZ) is an offset adjustment to compensate for 
mounting position effects, up to 5% of URL.

Update rate
User selectable 1 sec. to 60 min.

Wireless sensor module for in-line transmitters
The 3051 Wireless transmitter requires the engineered polymer housing 
to be selected. The standard sensor module will come with aluminum 
material. If stainless steel is required, the option WSM must be selected.

Power module
Field replaceable, keyed connection eliminates the risk of incorrect 
installation, Intrinsically Safe Lithium-thionyl chloride Power Module 
with PBT/PC enclosure. Ten-year life at one minute update rate.(1)

(1) Reference conditions are 70 °F (21 °C), and routing data for three addi-
tional network devices.

NOTE: Continuous exposure to ambient temperature limits of -40 °F or 
185 °F (-40 °C or 85 °C) may reduce specified life by less than 20 per-
cent.
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Low power output

1-5 Vdc HART Low Power (output code M)

Output: 
Three-wire 1-5 Vdc (option code C2) user-selectable output. Also 
user selectable for linear or square root output configuration. Digital 
process variable superimposed on voltage signal, available to any 
host conforming to the HART protocol. Low-power transmitter 
operates on 6-12 Vdc with no load.

Power consumption:
3.0 mA, 18-36 mW

Minimum load impedance
100 k  (Vout wiring)

Indication
Optional 5-digit LCD display

Overpressure limits

Rosemount 3051CD/CG/CF

• Range 0: 750 psi (51,71 bar)

• Range 1: 2000 psig (137,90 bar)

• Ranges 2-5: 3626 psig (250,00 bar)
 4500 psig (310,26 bar) for option code P9

Rosemount 3051CA

• Range 1: 750 psia (51,71 bar) 

• Range 2: 1500 psia (103,42 bar)

• Range 3: 1600 psia (110,32 bar)

• Range 4: 6000 psia (413,69 bar)

Rosemount 3051TG/TA

• Range 1: 750 psi (51,71 bar)

• Range 2: 1500 psi (103,42 bar)

• Range 3: 1600 psi (110,32 bar)

• Range 4: 6000 psi (413,69 bar)

• Range 5: 15000 psi (1034,21 bar)

For 3051L or Level Flange Option Codes FA, FB, FC, FD, FP, and FQ, limit is 
0 psia to the flange rating or sensor rating, whichever is lower.

Static pressure limit

Rosemount 3051CD Only
Operates within specifications between static line pressures of 0.5 psia 
and 3626 psig (4500 psig (310, 26 bar) for Option Code P9).
Range 0: 0.5 psia and 750 psig (0,03 bar and 20 bar)
Range 1: 0.5 psia and 2000 psig (0,03 bar and 137, 90 bar)

Burst pressure limits

3051C, 3051CF coplanar or 
traditional process flange
10081 psig (695,06 bar)

3051T Inline
Ranges 1-4: 11016 psi (759,53 bar)
Range 5: 26016 psig (1793,74 bar)

Failure mode alarm

HART 4-20 mA (output option code A)
If self-diagnostics detect a sensor or microprocessor failure, the analog 
signal is driven either high or low to alert the user. High or low failure 
mode is user-selectable with a jumper/switch on the transmitter. The 
values to which the transmitter drives its output in failure mode depend 
on whether it is configured to standard, NAMUR-compliant, or custom 
levels (see Alarm Configuration below). The values for each are as 
follows:

If the device is configured for HART7 Revision 7, failure information will 
be passed as a status along with the Process Variable.

Output code M

If self-diagnostics detect a gross transmitter failure, the analog 
signal will be driven either below 0.94 V or above 5.4 V to alert 
the user (below 0.75 V or above 4.4 V for Option C2). High or low 
alarm signal is user-selectable by internal jumper.

Output code F, W, and X
If self-diagnostics detect a gross transmitter failure, that information 
gets passed as a status along with the process variable.

Temperature limits

Storage(1)

-50 to 230 °F (-46 to 110 °C)
With LCD display: -40 to 185 °F (-40 to 85 °C)
With Wireless Output: -40 °F to 185 °F (-40 °C to 85 °C)

 Table 9. 3051L and level flange rating limits
Standard Type CS rating SST rating

ANSI/ASME Class 150 285 psig 275 psig
ANSI/ASME Class 300 740 psig 720 psig
ANSI/ASME Class 600 1480 psig 1440 psig

At 100 °F (38 °C), the rating decreases
with increasing temperature, per ANSI/ASME B16.5.

DIN PN 10-40 40 bar 40 bar
DIN PN 10/16 16 bar 16 bar
DIN PN 25/40 40 bar 40 bar

At 248 °F (120 °C), the rating decreases 
with increasing temperature, per DIN 2401. 



High alarm Low alarm

Default 21.75 mA 3.75 mA
NAMUR compliant(1)

(1) Analog output levels are compliant with NAMUR 
recommendation NE 43, see option codes C4 or C5.

22.5 mA 3.6 mA
Custom levels(2) 

(2) Low alarm must be 0.1 mA less than low saturation and high 
alarm must be 0.1 mA greater than high saturation.

20.2 - 23.0 mA 3.4 - 3.8 mA

Ambient
-40 to 185 °F (-40 to 85 °C)
With LCD display(1)(2): -40 to 176 °F (-40 to 80 °C)

(1) For the standard 3051, LCD display may not be readable and LCD 
display updates will be slower at temperatures below -22 °F (-30 °C).

(2) Wireless LCD display may not be readable and LCD display updates 
will be slower at temperature below -4 °F (-20 °C).

(1) If storage temperature is above 85°C, perform a sensor trim prior to 
installation.
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Process
At atmospheric pressures and above. See Table 10.

Humidity limits
0–100% relative humidity

Turn-on time

Volumetric displacement
Less than 0.005 in3 (0,08 cm3)

Damping

4-20 mA HART

Enhanced 3051
Analog output response to a step input change is user-enterable 
from 0.0 to 60 seconds for one time constant. This software 
damping is in addition to sensor module response time.

Standard 3051
Analog output response to a step input change is user-selectable 
from 0 to 36 seconds for one time constant. This software damping 
is in addition to sensor module response time.

FOUNDATION fieldbus
Transducer block: 0.4 seconds fixed
AI Block: User configurable

PROFIBUS PA
AI Block only: User configurable

Physical specifications

Electrical connections
1/2–14 NPT, G1/2, and M20 × 1.5 conduit. The polymer housing (housing 
code P) has no conduit entries. HART interface connections fixed to 
terminal block for output code A and to 701P Power Module for Output 
Code X.

Process connections

Rosemount 3051C
1/4–18 NPT on 21/8-in. centers
1/2–14 NPT on 2-, 21/8-, or 21/4-in. centers

Rosemount 3051L
High pressure side: 2-, 3-, or 4-in., ASME B 16.5 (ANSI) Class 150, 300 or 
600 flange; 50, 80 or 100 mm, PN 40 or 10/16 flange
Low pressure side: 1/4–18 NPT on flange 1/2–14 NPT on adapter

Rosemount 3051T
1/2–14 NPT female. 
G1/2 A DIN 16288 Male (Range 1–4 only)
Autoclave type F-250-C (Pressure relieved 9/16–18 gland thread; 1/4 OD 
high pressure tube 60° cone; available in SST for Range 5 transmitters 
only).

Rosemount 3051CF
For 3051CFA, see 00813-0100-4485 Rosemount 485 Annubar
For 3051CFC, see 00813-0100-4485 Rosemount 405 Compact Orifice 
Plate
For 3051CFP, see 00813-0100-4485 Rosemount 1195 Integral Orifice

Process-wetted parts

Drain/vent valves
316 SST, Alloy C-276, or Alloy 400 material (Alloy 400 not available with 
3051L)

Process flanges and adapters

Plated carbon steel
SST: CF-8M (Cast 316 SST) per ASTM A743

Cast C-276: CW-12MW per ASTM A494

Cast Alloy 400: M-30C per ASTM A494

 Table 10. 3051 process temperature limits
3051CD, 3051CG, 3051CF, 3051CA

Silicone Fill Sensor(1)

(1) Process temperatures above 185 °F (85 °C) require derating the 
ambient limits by a 1.5:1 ratio.

with Coplanar Flange –40 to 250 °F (–40 to 121 °C)(2)

(2) 220 °F (104 °C) limit in vacuum service; 130 °F (54 °C) for pressures 
below 0.5 psia.

with Traditional Flange –40 to 300 °F (–40 to 149 °C)(2)(3)

(3) 3051CD0 process temperature limits are –40 to 212 °F 
(–40 to 100 °C)

with Level Flange –40 to 300 °F (–40 to 149 °C)(2)

with 305 Integral Manifold –40 to 300 °F (–40 to 149 °C)(2)

Inert Fill Sensor(1)(4)

(4)  Inert fill with traditional flange on Range 0: limits are 32 to 185°F (0 to 
85°C).

–40 to 185 °F (–40 to 85 °C)(5) (6)

(5) 160 °F (71 °C) limit in vacuum service.

(6) Not available for 3051CA.

3051T (Process Fill Fluid)

Silicone Fill Sensor(1) –40 to 250 °F (–40 to 121 °C)(2)

Inert Fill Sensor(1) –22 to 250 °F (–30 to 121 °C)(2)

3051L Low-Side
Temperature Limits

Silicone Fill Sensor(1) –40 to 250 °F (–40 to 121 °C)(2)

Inert Fill Sensor(1) -40 to 185 °F (–40 to 85 °C) (5)

3051L High-Side Temperature Limits (Process Fill Fluid)

Syltherm® XLT –102 to 293 °F (–75 to 145 °C)
D.C. Silicone 704® 32 to 401 °F (0 to 205 °C)
D.C. Silicone 200 –49 to 401 °F (–45 to 205 °C)
Inert –49 to 320 °F (–45 to 160 °C)
Glycerin and Water  5 to 203 °F (–15 to 95 °C)
Neobee M-20 5 to 401 °F (–15 to 205 °C)
Propylene Glycol and Water 5 to 203 °F (–15 to 95 °C)

Performance within specifications less than 2.0 seconds (10.0 s for 
PROFIBUS PA protocol) after power is applied to the transmitter.(1)

(1) Does not apply to wireless option code X.
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Wetted O-rings
Glass-filled PTFE or Graphite-filled PTFE 

Process isolating diaphragms

Rosemount 3051L process wetted parts

Flanged process connection (transmitter high side)

Process diaphragms, including process gasket surface
316L SST, Alloy C-276, or Tantalum

Extension
CF-3M (Cast version of 316L SST, material per ASTM-A743), 
or Alloy C-276. Fits schedule 40 and 80 pipe.

Mounting flange
Zinc-cobalt plated CS or SST

Reference process connection (transmitter low side)

Isolating diaphragms
316L SST or Alloy C-276

Reference flange and adapter
CF-8M (Cast version of 316 SST, material per ASTM-A743)

Non-wetted parts

Electronics housing
Low-copper aluminum or CF-8M (Cast version of 316 SST). Enclosure 
Type 4X, IP 65, IP 66, IP 68
Housing Material Code P: PBT/PC with NEMA 4X and IP66/67/68

Coplanar sensor module housing
SST: CF-3M (Cast 316L SST)

Bolts
Plated carbon steel per ASTM A449, Type 1
Austenitic 316 SST per ASTM F593
ASTM A193, Grade B7M alloy steel
Alloy K-500

Sensor module fill fluid
Coplanar: silicone or Inert Halocarbon
In-line: silicone or Fluorinert® FC-43

Process fill fluid (3051L only)
Syltherm XLT, D.C. Silicone 704, 
D.C. Silicone 200, inert, glycerin and water, Neobee M-20 or propylene 
glycol and water

Paint
Polyurethane

Cover O-rings
Buna-N
Silicone (for wireless option code X)

Power module
Field replaceable, keyed connection eliminates the risk of incorrect 
installation, Intrinsically Safe Lithium-thionyl chloride Power Module 
with PBT enclosure.

Shipping weights

 Table 13. Transmitter option weights

Isolating diaphragm material

30
51

C
D

30
51

C
G

30
51

T

30
51

C
A

316L SST (UNS S31603) • • •
Alloy C-276 (UNS N10276) • • •
Alloy 400 (UNS N04400) • •
Tantalum (UNS R05440) •
Gold-plated Alloy 400 • •
Gold-plated 316L SST • •

 Table 11. Transmitter weights without options(1)

(1) Transmitter weights include the sensor module and housing only 
(aluminum for standard 3051 and polymer for wireless).

Transmitter Standard 3051 In lb. (kg) Wireless In lb. (kg)

3051C 6.0 (2,7) 3.9 (1,8)
3051T 3.0 (1,4) 1.9 (0,86)
3051L Table 12 Table 12

 Table 12.  3051L weights without options

Flange
Flush

lb. (kg)
2-in. Ext.

lb. (kg)
4-in. Ext.

lb. (kg)
6-in. Ext.

lb. (kg)

2-in., 150 12.5 (5,7) — — —
3-in., 150 17.5 (7,9) 19.5 (8,8) 20.5 (9,3) 21.5 (9,7)
4-in., 150 23.5 (10,7) 26.5 (12,0) 28.5 (12,9) 30.5 (13,8)
2-in., 300 17.5 (7,9) — — —
3-in., 300 22.5 (10,2) 24.5 (11,1) 25.5 (11,6) 26.5 (12,0)
4-in., 300 32.5 (14,7) 35.5 (16,1) 37.5 (17,0) 39.5 (17,9)
2-in., 600 15.3 (6,9) — — —
3-in., 600 25.2 (11,4) 27.2 (12,3) 28.2 (12,8) 29.2 (13,2)

DN 50/PN 40 13.8 (6,2) — — —
DN 80/PN 40 19.5 (8,8) 21.5 (9,7) 22.5 (10,2) 23.5 (10,6)

DN 100/
PN 10/16

17.8 (8,1) 19.8 (9,0) 20.8 (9,5) 21.8 (9,9)

DN 100/
PN 40

23.2 (10,5) 25.2 (11,5) 26.2 (11,9) 27.2 (12,3)

Code Option
Add

lb. (kg)

J, K, L, M Stainless Steel Housing (T) 3.9 (1,8)
J, K, L, M Stainless Steel Housing (C, L, H, P) 3.1 (1,4)
M4/M5 LCD Display for wired transmitter 0.5 (0,2)

M5 LCD Display for Wireless Output 0.1 (0,04)
B4 SST Mounting Bracket for Coplanar Flange 1.0 (0,5)

B1, B2, B3 Mounting Bracket for Traditional Flange 2.3 (1,0)
B7, B8, B9 Mounting Bracket for Traditional Flange 2.3 (1,0)

BA, BC SST Bracket for Traditional Flange 2.3 (1,0)
H2 Traditional Flange 2.4 (1,1)
H3 Traditional Flange 2.7 (1,2)
H4 Traditional Flange 2.6 (1,2)
H7 Traditional Flange 2.5 (1,1)
FC Level Flange—3 in., 150 10.8 (4,9)
FD Level Flange—3 in., 300 14.3 (6,5)
FA Level Flange—2 in., 150 10.7 (4,8)
FB Level Flange—2 in., 300 14.0 (6,3)
FP DIN Level Flange, SST, DN 50, PN 40 8.3 (3,8)
FQ DIN Level Flange, SST, DN 80, PN 40 13.7 (6,2)

WSM SST Sensor Module 1.0 (0,45)
Power Module (701PGNKF) 0.4 (0,18)
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Product certifications

Approved manufacturing locations
Rosemount Inc. — Chanhassen, Minnesota USA
Emerson Process Management GmbH & Co. — Wessling, Germany
Emerson Process Management Asia Pacific 
Private Limited — Singapore
Beijing Rosemount Far East Instrument Co., LTD — Beijing, China
Emerson Process Management LTDA — Sorocaba, Brazil
Emerson Process Management (India) Pvt. Ltd. — Daman, India

European directive information
The EC declaration of conformity for all applicable European directives 
for this product can be found on the Rosemount website at 
www.rosemount.com. A hard copy may be obtained by contacting an 
Emerson Process Management representative.

Ordinary location certification for factory mutual
As standard, the transmitter has been examined and tested to 
determine that the design meets basic electrical, mechanical, and fire 
protection requirements by FM, a nationally recognized testing 
laboratory (NRTL) as accredited by the Federal Occupational Safety 
and Health Administration (OSHA).

HART Protocol
E5 Explosion-Proof and Dust Ignition Proof

Certificate No: 0T2H0.AE
Applicable Standards: FM Class 3600 – 1998, FM Class 3615 – 
2006, FM Class 3810 – 2005, ANSI/NEMA 250 - 2003

Markings: Explosion-Proof for Class I, Division 1, Groups B, C, and 
D.

Dust-Ignition-Proof for Class II, Division 1, Groups E, F, G; and Class 
III, Division 1.
T5 (Ta = -50 °C to +85 °C), Factory Sealed, Enclosure Type 4x

I5 Intrinsically Safe and Non-Incendive
Certificate No: 1Q4A4.AX
Applicable Standards: FM Class 3600 – 1998, FM Class 3610 – 
2010, FM Class 3611 – 2004, FM Class 3810 – 2005
Markings: Intrinsically Safe for use in Class I, Division 1, Groups A, 
B, C, and D; Class II, Division 1, Groups E, F, and G; Class III, Division 
1 when connected per Rosemount drawing 03031-1019 and 
00375-1130 (When used with a Field Communicator); 
Non-incendive for Class I, Division 2, Groups A, B, C, and D. 
Temperature Code: T4 (Ta = -50 °C to +70 °C), T5 (Ta = -50 °C to 
+40 °C), Enclosure Type 4x.

Special Conditions for Safe Use: 

1.) The Model 3051 transmitter housing contains aluminum and is 
considered a potential risk of ignition by impact or friction. Care 
must be taken into account during installation and use to prevent 
impact and friction.

2.) The Model 3051 transmitter with the transient terminal block 
(Option code T1) will not pass the 500Vrms dielectric strength 
test and this must be taken into account during installation.

CSA international

All CSA hazardous location approved transmitters are certified to 
ANSI/ISA 12.27.01-2003.

C6 Explosionproof, Dust-Ignitionproof, Intrinsically Safe 
and Division 2
Certificate No.: 1053834
Applicable Standards: ANSI/ISA 12.27.01-2003, CSA Std. C22.2 
No. 30 -M1986, CSA Std. C22.2 No.142-M1987, CSA Std. C22.2. 
No.157-92, CSA Std. C22.2 No. 213 - M1987
Markings: Explosionproof for Class I, Division 1, Groups B, C and D.
Dust-Ignitionproof for Class II and Class III, Division 1, Groups E, F 
and G.
Intrinsically safe for Class I, Division 1, Groups A, B, C and D when 
connected in accordance with Rosemount drawing 03031-1024. 
Temperature Code T3C.
Suitable for Class I, Division 2 Groups A, B, C, and D. 
Enclosure type 4X, factory sealed. Single Seal (See Drawing 
03031-1053).

European certifications

E8 ATEX Flame-Proof and Dust
Certification No.: KEMA00ATEX2013X, Baseefa11ATEX0275
Applicable Standards: EN60079-0: 2012, EN60079-1: 2007, 
EN60079-26: 2007, IEC 60079-0:2011, EN60079-31:2009
Markings: II 1/2 G, Ex d IIC T6 (–50  Ta  65 °C) Ga/Gb,
Ex d IIC T5 (–50  Ta  80 °C) Ga/Gb, 

II D Ex ta IIIC T50°C T500 60°C Da
1180

Special Conditions for Safe Use (X):

1.) In case of repair, contact the manufacturer for information on 
the dimensions of the flameproof joints.

2.) This device contains a thin wall diaphragm. Installation, 
maintenance and use shall take into account the environmental 
conditions to which the diaphragm will be subjected. The 
manufacturer's instructions for installation and maintenance shall 
be followed in detail to assure safety during its expected lifetime.

3.) The capacitance of the wrap around label to the enclosure, 
1.6E-9 F, exceeds the limit in Table 9 of IEC 60079-0. The user shall 
determine suitability for the specific application. 

4.) Wait at least 2 minutes after powering down device before 
opening covers, when a hazardous atmosphere is present.

I1 ATEX Intrinsic Safety and Dust
Certificate No.: BAS 97ATEX1089X 
Applicable Standards: IEC60079-0:2011, EN60079-11: 2012, 
EN60079-31: 2009, 
Markings:  II 1 GD, Ex ia IIC T4 Ga (–60  Ta  +70 °C), 
Ex ia IIC T5 Ga (–60  Ta  +40 °C)
Ex ta IIIC T50 °C T500 60°C Da
IP66,

1180

Process temp Ambient temp Temp class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5

 Table 14. Input parameters
Ui = 30V
Ii = 200 mA
Pi = 0.9 W 
Ci = 0.012 μF
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Special Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-11. This must be taken into 
account when installing the apparatus.

2.) The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however care should be 
taken to protect it from impact or abrasion if located in Zone 0.

I4 TIIS Intrinsic Safety
Certification No.: TC16406
Markings: Ex ia IIC T4

IECEx certifications

E7 IECEx Flame-proof and Dust
Certification No.: IECEx KEM 09.0034X, IECEx BAS 10.0034
Applicable Standards: IEC60079-0:2011, IEC60079-1:2007, 
IEC60079-26:2006, IEC60079-31:2008
Markings: Ex d IIC T5...T6 Ga/Gb, T5 (-50 °C  Ta  80 °C)/T6 (-50 °C 
 Ta  65 °C), Ex ta IIIC T50°C T50060°C Da

Conditions of certification (X): 

1.) This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the environmental 
conditions to which the diaphragm will be subjected. The 
manufacturer's instructions for installation and maintenance shall 
be followed in detail to assure safety during its expected lifetime.

2.) For information on the dimensions of the flameproof joints the 
manufacturer shall be contacted.

3.) The capacitance of the wrap around label to the enclosure, 
1.6E-9 F, exceeds the limit in Table 9 of IEC 60079-0. The user shall 
determine suitability for the specific application.

4.) Wait at least 2 minutes after powering down device before 
opening covers, when a hazardous atmosphere is present.

I7 IECEx Intrinsic Safety
Certification No.: IECEx BAS 09.0076X
Applicable Standards: IEC60079-0:2011, IEC 60079-11: 2011
Markings: Ex ia IIC T5 Ga (-60°C  Ta  40°C), Ex ia IIC T4 Ga (-60°C 
 Ta  70°C)

Conditions of certification (X):

1.) If the apparatus is fitted with an optional 90V transient 
suppressor, it is not capable of withstanding the 500V insulation 
test required by IEC 60079-11. This must be taken into account 
when installing the apparatus. 

2.) The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however, care should be 
taken to protect it from impact or abrasion if located in Zone 0. 

N7 IECEx Type ‘n’
Certification No.: IECEx BAS 09.0077X
Applicable Standards: IEC60079-0:2011, IEC60079-15:2010
Markings: Ex nA IIC T5 Gc (-40  Ta  70 °C)

Conditions of certification (X): 

The apparatus is not capable of withstanding the 500V insulation 
test required by IEC 60079-15. This must be taken into account 
when installing the apparatus.

Inmetro certifications 

E2 Flameproof
Certificate No: CEPEL 97.0073X (Mfg USA and Singapore)
Certificate No: CEPEL 07.1383X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, IEC60079-1:2009, 
IEC60079-26:2008, IEC60529:2009
Markings: Ex d IIC T6 Ga/Gb (-50°C  Ta  +65°C)
Ex d IIC T5 Ga/Gb (-50°C  Ta  +80°C)
IP66W

I2 Intrinsic Safety
Certificate No.: CEPEL 97.0072X (Mfg USA and Singapore)
Certificate No.: CEPEL 07.1412X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, IEC60079-11:2009, 
IEC60079-26:2008, IEC60529:2009
Markings: Ex ia IIC Ga T5 (-20°C  Ta  +40°C)
Ex ia IIC Ga T4 (-20°C  Ta  +70°C)
IP66W

Special Condition for Safe Use (X):

See Certificate.

China certifications

E3 Flameproof and Dust
NEPSI Certificate No.: GYJ091065X
Applicable Standards: GB3836.1-2000, 
GB3836.4-2000,GB4208-1993, GB12476-2000
Markings: Ex d II C T5/T6, -50°~+80°C (T5), -50°~+65°C (T6), DIP 
A21 TA T90°C, IP66

Special Conditions for Safe Use (X):

Refer to Appendix B of the Rosemount 3051 reference manual 
(00809-0100-4001).

I3 Intrinsic Safety and Dust
NEPSI Certificate No: GYJ091066X
Applicable Standards: GB3836.1-2000, 
GB3836.2-2000,GB4208-1993, GB12476-2000
Markings: Ex ia II C T4/T5, -60°~+40°C (T5), -60°~+70°C (T4), DIP 
A21 TA T80°C

Special Conditions for Safe Use (X):

Refer to Appendix B of the Rosemount 3051 reference manual 
(00809-0100-4001).

Process temp Ambient temp Temp class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5

 Table 15. Input parameters
Ui = 30 V
Ii = 200 mA
Pi = 0.9 W 
Ci = 0.012 μF
Li = 0

 Table 16. Input parameters
Ui = 30 V
Ii = 200 mA
Pi = 0.9 W 
Ci = 0.012 μF
Li = Desprezivel
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FOUNDATION™ Fieldbus and Profibus PA protocols

Hazardous locations certifications

North American certifications

FM approvals

E5 Explosion-Proof and Dust Ignition Proof
Certificate No: 0T2H0.AE
Applicable Standards: FM Class 3600 – 1998, FM Class 3615 – 
2006, FM Class 3810 – 2005, ANSI/NEMA 250 -
2003
Markings: Explosion-Proof for Class I, Division 1, Groups B,
C, and D.
Dust-Ignition-Proof for Class II, Division 1, Groups E, F, G, and Class 
III, Division 1.
T5 (Ta = -50 °C to +85 °C), Factory Sealed, Enclosure Type 4x. 

I5 Intrinsically Safe and Non-Incendive
Certificate No: 1Q4A4.AX
Applicable Standards: FM Class 3600 – 1998, FM Class 3610 – 
2010, FM Class 3611 – 2004, FM Class 3810 – 2005
Markings: Intrinsically Safe for use in Class I, Division 1, Groups A, 
B, C, and D; Class II, Division 1, Groups E, F, and G; Class III, Division 
1 when connected per Rosemount drawing 03031-1019 and 
00375-1130 (When used with a Field Communicator); 
Non-incendive for Class I, Division 2, Groups A, B, C, and D. 
Temperature Code: T4 (Ta = -50 °C to +60 °C), Enclosure Type 4x.

Special Conditions for Safe Use (X):

1.) The Model 3051 transmitter housing contains aluminum and is 
considered a potential risk of ignition by impact or friction. Care 
must be taken into account during installation and use to prevent 
impact and friction.

2.) The Model 3051 transmitter with the transient terminal block 
(Option code T1) will not pass the 500Vrms dielectric strength 
test and this must be taken into account during installation.

Canadian Standards Association (CSA)

All CSA hazardous approved transmitters are certified per ANSI/ISA 
12.27.01-2003.

C6 Explosionproof, Dust-Ignitionproof, Intrinsically Safe 
and Division 2
Certificate No.: 1053834
Applicable Standards: ANSI/ISA 12.27.01-2003, CSA Std. C22.2 
No. 30 -M1986, CSA Std. C22.2 No.142-M1987, CSA Std. C22.2. 
No.157-92, CSA Std. C22.2 No. 213 - M1987
Markings: Explosionproof for Class I, Division 1, Groups B, C and D.
Dust-Ignitionproof for Class II and Class III, Division 1, Groups E, F 
and G.
Intrinsically safe for Class I, Division 1, Groups A, B, C and D when 
connected in accordance with Rosemount drawing 03031-1024. 
Temperature Code T3C.
Suitable for Class I, Division 2 Groups A, B, C, and D. 
Enclosure type 4X, factory sealed. Single Seal (See Drawing 
03031-1053).

European certifications

I1 ATEX Intrinsic Safety and Dust
Certificate No.: BAS 97ATEX1089X 
Applicable Standards: IEC60079-0:2011, EN60079-11: 2012, 
EN60079-31: 2009, 
Markings:  II 1 GD, Ex ia IIC T4 Ga (–60  Ta  +60 °C), 
Ex ta IIIC T50 °C T500 60 °C Da, 

1180

Special Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-11. This must be taken into 
account when installing the apparatus.

2.) The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however care should be 
taken to protect it from impact or abrasion if located in Zone 0.

IA ATEX FISCO Intrinsic Safety 
Certificate No.: BAS 97ATEX1089X 
Applicable Standards: IEC60079-0:2011, EN60079-11: 2012, 
EN60079-31: 2009, 
Markings:  II 1 GD, Ex ia IIC T4 Ga (–60  Ta  +60 °C), 
Ex ta IIIC T50 °C T500 60 °C Da, Ui = 30 V Ii = 200 mA Pi = 0.9 W Ci = 
0.012 μF, IP66,

1180

Special Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-11. This must be taken into 
account when installing the apparatus.

2.) The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however care should be 
taken to protect it from impact or abrasion if located in Zone 0.

N1 ATEX Non-incendive/Type n and Dust 
Certification No.: BAS 00ATEX3105X 
Applicable Standards: IEC60079-0:2011, EN60079-15:2010, 
EN60079-31:2009
Markings: II 3 GD, Ex nA IIC Gc T5 (–40  Ta  70 °C), 
Ex ta IIIC T50 °C T500 60 °C Da, IP66

 Table 17. Input parameters
Ui = 30V
Ii = 300 mA
Pi = 1.3 W 
Ci = 0 μF

 Table 18. Input parameters
Ui = 17.5 V
Ii = 380 mA
Pi = 5.32 W 
Ci =  5 μF
Li = 10 μH
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Special Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-15. This must be taken into 
account when installing the apparatus.

2.) This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the environmental 
conditions to which the diaphragm will be subjected. The 
manufacturer’s instructions for installation and maintenance shall 
be followed in detail to assure safety during its expected lifetime. 
In case of repair, contact the manufacturer for more information 
on the dimensions of the flameproof joints. 

E8 ATEX Flameproof and Dust
Certification No.: KEMA00ATEX2013X, Baseefa11ATEX0275
Applicable Standards: EN60079-0: 2012, IEC60079-0:2011, 
EN60079-1:2007, EN60079-26:2007, EN60079-31:2009
Markings: II 1/2 G, Ex d IIC T6 (–50  Ta  65 °C) Ga/Gb,
Ex d IIC T5 (–50  Ta  80 °C) Ga/Gb, II 1 D, Ex ta IIIC T50 °C 
T50060 °C Da

1180

Special Conditions for Safe Use (X):

1.) In case of repair, contact the manufacturer for information on 
the dimensions of the flameproof joints.

2.) This device contains a thin wall diaphragm. Installation, 
maintenance and use shall take into account the environmental 
conditions to which the diaphragm will be subjected. The 
manufacturer's instructions for installation and maintenance shall 
be followed in detail to assure safety during its expected lifetime.

3.) The capacitance of the wrap around label to the enclosure, 
1.6E-9 F, exceeds the limit in Table 9 of IEC 60079-0. The user shall 
determine suitability for the specific application. 

4.) Wait at least 5 minutes after powering down device before 
opening covers, when a hazardous atmosphere is present.

IECEx certifications

I7 IECEx Intrinsic Safety
Certification No.: IECEx BAS 09.0076X
Applicable Standards: IEC60079-0:2011, IEC 60079-11:2011
Markings: Ex ia IIC T4 Ga (-60 °C  Ta  60 °C) 

Special Conditions for Safe Use (X):

1.) If the apparatus is fitted with an optional 90V transient 
suppressor, it is not capable of withstanding the 500V insulation 
test required by IEC 60079-11. This must be taken into account 
when installing the apparatus. 

2.) The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however, care should be 
taken to protect it from impact or abrasion if located in Zone 0. 

E7 IECEx Flame-proof 
Certification No.: IECEx KEM 09.0034X
Applicable Standards: IEC60079-0:2011, IEC60079-1:2007-04, 
IEC60079-26:2006,
Markings: Ex d IIC T5...T6 Ga/Gb, T5 (-50 °C  Ta  80 °C)/T6 (-50 °C 
 Ta  65 °C)

Special Conditions for Safe Use (X): 

1.) This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the environmental 
conditions to which the diaphragm will be subjected. The 
manufacturer's instructions for installation and maintenance shall 
be followed in detail to assure safety during its expected lifetime.

2.) For information on the dimensions of the flameproof joints the 
manufacturer shall be contacted.

3.) The capacitance of the wrap around label to the enclosure, 
1.6E-9 F, exceeds the limit in Table 9 of IEC 60079-0. The user shall 
determine suitability for the specific application.

4.) Wait at least 5 minutes after powering down device before 
opening covers, when a hazardous atmosphere is present.

N7 IECEx Type ‘n’
Certification No.: IECEx BAS 09.0077X
Applicable Standards: IEC60079-0:2011, IEC60079-15:2010
Markings: Ex nA IIC T5 Gc (-40  Ta  70 °C)

Special Condition for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500V 
insulation test required by IEC 60079-15. This must be taken into 
account when installing the apparatus.

TIIS certifications

E4 TIIS Flame-Proof
Ex d IIC T6

Process temp Ambient temp Temp class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5

 Table 19. Input parameters
Ui = 30 V
Ii = 300 mA
Pi = 1.3 W 
Ci = 0 μF
Li = 0 μH

Process temp Ambient temp Temp class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5

Certificate Description

TC15852
3051C/D/1 FOUNDATION Fieldbus 
— no display

TC15853
3051C/D/1 FOUNDATION Fieldbus 
— with display

TC15858
3051T/G/1 FOUNDATION Fieldbus, SST, Silicon 
— no display

TC15859
3051T/G/1 FOUNDATION Fieldbus, Alloy C-276, 
Silicon — no display

TC15860
3051T/G/1 FOUNDATION Fieldbus, SST, Silicon 
— with display

TC15861
3051T/G/1 FOUNDATION Fieldbus, Alloy C-276, 
Silicon — with display
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Inmetro certifications 

E2 Flameproof
Certificate No: CEPEL 97.0073X (Mfg USA and Singapore)
Certificate No: CEPEL 07.1383X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, IEC60079-1:2009, 
IEC60079-26:2008, IEC60529:2009
Markings: Ex d IIC T6 Ga/Gb (-50 °C  Ta  +65 °C)
Ex d IIC T5 Ga/Gb (-50 °C  Ta  +80 °C)
IP66W

I2 Intrinsic Safety
Certificate No.: CEPEL 97.0072X (Mfg USA and Singapore)
Certificate No.: CEPEL 07.1412X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, IEC60079-11:2009, 
IEC60079-26:2008, IEC60529:2009
Markings: Ex ia IIC Ga T4 (-20 °C  Ta  +60 °C)
IP66W

Special Condition for Safe Use (X):

See Certificate.

China certifications

E3 Flameproof 
NEPSI Certificate No.: GYJ091065X
Applicable Standards: GB3836.1-2000, 
GB3836.4-2000,GB4208-1993, GB12476-2000
Markings: Ex d II C T5/T6, -50°C +80 °C (T5), -50 °C+65 °C (T6), DIP 
A21 TA T90°C, IP66

Special Condition for Safe Use (X): 

Refer to Appendix B of Rosemount 3051 reference manual 
(00809-0100-4001).

I3 Intrinsic Safety 
NEPSI Certificate No: GYJ091067X
Applicable Standards: GB3836.1-2000, 
GB3836.2-2000,GB4208-1993, GB12476-2000
Markings: Ex ia IIC T4 (-60 °C +60 °C), DIP A20 TA T70 °C

Special Condition for Safe Use (X):

Refer to Appendix B of Rosemount 3051 reference manual 
(00809-0100-4001).

N3 China Type n - Non-Sparking
NEPSI Certificate No.: GYJ101111X
Applicable Standards: GB3836.1-2000, GB3836.8-2003
Markings: Ex nA nL IIC T5 (-40 °C  TA < 70 °C)

Special Condition for Safe Use (X):
Refer to Appendix B of the Rosemount 3051 reference manual 
(00809-0100-4001).

Combinations of certifications

Stainless steel certification tag is provided when optional 
approval is specified. Once a device labeled with multiple 
approval types is installed, it should not be reinstalled using any 
other approval types. Permanently mark the approval label to 
distinguish it from unused approval types.

K5 – E5, I5

K6 – C6, E8, I1

K7 – E7, I7, N7

K8 – E8, I1, N1

KB – E5, I5, C6

KD – E5, I5, C6, E8, I1

K2 – I2, E2
 Table 20. Input parameters

Ui = 30 V
Ii = 300 mA
Pi = 1.3 W 
Ci = 0.012 μF
Li = desprezivel
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IEC 62591 (WirelessHART Protocol)

Approved manufacturing locations
Rosemount Inc. — Chanhassen, Minnesota USA
Fisher-Rosemount GmbH & Co. — Wessling, Germany
Emerson Process Management Asia Pacific Private Limited — 
Singapore
Beijing Rosemount Far East Instrument Co., LTD — Beijing, 
China

European directive information
The most recent revision of the EC declaration of conformity 
can be found at www.rosemount.com. 

Telecommunication compliance
All wireless devices require certification to ensure that they 
adhere to regulations regarding the use of the RF spectrum. 
Nearly every country requires this type of product 
certification. Emerson is working with governmental 
agencies around the world to supply fully compliant 
products and remove the risk of violating country directives 
or laws governing wireless device usage. 

FCC and IC
This device complies with Part 15 of the FCC Rules. 
Operation is subject to the following conditions: This device 
may not cause harmful interference. This device must accept 
any interference received, including interference that may 
cause undesired operation. This device must be installed to 
ensure a minimum antenna separation distance of 20 cm 
from all persons.

Ordinary location certification for FM
As standard, the transmitter has been examined and tested 
to determine that the design meets basic electrical, 
mechanical, and fire protection requirements by FM, a 
nationally recognized testing laboratory (NRTL) as 
accredited by the Federal Occupational Safety and Health 
Administration (OSHA).

North American certifications

Factory Mutual (FM) approvals

I5 FM Intrinsically Safe
Certificate No: 3045342
Applicable Standards: Class 3600:2011, Class 3610:2010, Class 
3810: 2005
Markings: Intrinsically Safe for Class I, Division I, Groups A, B, C, D 
Zone Marking: Class I Zone 0, AEx ia IIC
T4 (-40 °C to 70 °C)
Intrinsically Safe when installed according to Rosemount Drawing 
03031-1062
Enclosure Type 4X/IP66/IP68

Special Conditions for Safe Use:

1.) The inline pressure sensor may contain more than 10% 
aluminum and is considered a potential risk of ignition by impact 
or friction. Care must be taken into account during installation 
and use to prevent impact and friction.

2.) The surface resistivity of the transmitter is greater than one 
gigaohm. To avoid electrostatic charge build-up, it must not be 
rubbed or cleaned with solvents or a dry cloth.

3.) The Model 3051 Wireless pressure Transmitter shall only be 
used with the 701PGNKF Rosemount Smartpower Battery Pack.

CSA - Canadian Standards Association

I6 CSA Intrinsically Safe
Certificate No: 2526009
Applicable Standards: CSA C22.2 No. 0-M91, CSA C22.2 No. 
159-92
Markings: Intrinsically Safe For Class I, Division I, Groups A, B, C, D
T4 (-40 °C to 70 °C)
Intrinsically safe when installed according to Rosemount drawing 
03031-1063
Enclosure Type 4X/IP66/IP68

European certifications

I1 ATEX Intrinsic Safety
Certificate No: Baseefa12ATEX0228X
Applicable Standards: EN60079-11:2012, EN60079-0:2012
Markings: Ex ia IIC T4 Ga (-40 °C Ta 70 °C) 

 II 1G
IP66/68

 1180

Special Conditions for Safe Use (X):

The plastic enclosure may constitute a potential electrostatic 
ignition risk and must not be rubbed or cleaned with a dry cloth.

For use with Rosemount 701PGNKF only

I7 IECEx Intrinsic Safety
Certificate No: IECEx BAS 12.0124X
Applicable Standards: IEC60079-11:2011, IEC60079-0:2011
Markings: Ex ia IIC T4 Ga (-40 °C Ta 70 °C)
IP66/68

Special Conditions for Safe Use:

The plastic enclosure may constitute a potential electrostatic 
ignition risk and must not be rubbed or cleaned with a dry cloth.

For Use with Rosemount 701PGNKF only.
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Standard 3051 dimensional drawings

Standard 3051C exploded view

Standard 3051C exploded view labels
A. Cover
B. Cover O-ring
C. Terminal Block
D. Electronics Housing
E. Local Configuration Buttons
F. Certification Label

G. Electronics Board
H. Name Plate
I.Sensor Module 
J. Housing Rotation Set Screw (180 degree 
maximum rotation without further 
disassembly) 
K. Coplanar Flange
L. Drain/Vent Valve

M. Flange Adapters
N. Process O-Ring
O. Flange Adapter O-Ring
P. Flange Alignment Screw (not pressure 
retaining)
Q. Flange Bolts

A
B C

D
E(1)

F

G

H
I

J
K

L

M

N
O
P

Q

1) Span and Zero Adjustment Buttons are standard with 4-20 mA. Local Operator Interface buttons are optional for PROFIBUS PA protocol. Local Configuration 
Buttons are not available with FOUNDATION fieldbus. 
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Standard 3051C Coplanar Flange(1)

Dimensions are in inches (millimeters).

(1) For FOUNDATION fieldbus and PROFIBUS PA transmitters with LCD Display, housing length is 5.59 in. (142 mm).

3051 Wireless housing with coplanar flange

Dimensions are in inches (millimeters).

 4.09 
(104)

7.12 (181)

5.13 (130)

6.55 (166)

4.29 (109)

4.196 (106.6) 5.49 (139)

7.41 
(188)
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Standard 3051C Coplanar Flange with Rosemount 305 3-Valve Coplanar Integral Manifold

Dimensions are in inches (millimeters).

7.53 (191)

5.0 (127)
Max Open 9.20 (234) 

Max Open

Coplanar flange mounting configurations with 
optional bracket (B4) for 2-in. pipe or panel mounting

PA
N

EL
 M

O
U

N
TI

N
G

PI
PE

 M
O

U
N

TI
N

G

Dimensions are in inches (millimeters).

4
.

2.81 
(71)

4.29
(109)

7.12 
(181)

1.1 (28)

2.81
(71)

6.2
(157)

4.73
(120)

5/16 - 18 Bolts 
for Panel Mounting
(Not Supplied)

2.81 (71)

3/8–16 Bolts
for Transmitter 

Mounting

3.35 (85)

6.25 (159)
3
.

3/8–16 Bolts
for Transmitter 

Mounting

3.35 (85)

2-inch U-Bolt 
for Pipe Mounting

3.50 
(89)
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Standard 3051C Coplanar with traditional flange

Dimensions are in inches (millimeters).

1
.

7.85
(199)

Drain/
Vent 
Valve

3.40 
(86)

1.16 
(29)

1/2–14 NPT
Flange Adapter

(Optional)

1.10
(28) 2

.

1.63 
(41)

2.13 
(54)

Standard 3051C Coplanar with Rosemount 305 3-Valve Traditional Integral Manifold

Dimensions are in inches (millimeters).

6.28
(159)

1/2–14 NPT 
Flange 
Adapter 
(Optional)

Drain/
Vent 
Valve

3.63 
(92)

1.10
(28)

3.5 
(89)

0.91
(23)

2
.6.38 (162) 

Max Open Max Open 
8.88 (226)

2.52 (64) 
Max Open
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Traditional flange mounting configurations with 
optional brackets for 2-in. pipe or panel mounting

Panel mounting bracket (option B2/B8) 2-in. Pipe mounting bracket (option B1/B7/BA)

2-in. Pipe mounting bracket (option B3/B9/BC)

Dimensions are in inches (millimeters).

2

PANEL MOUNTING 
BRACKET

5/16-18 Bolts for Panel 
Mounting (Not Supplied)

9.27 (235)

6.28 (159)

2.62 
(67)

P
I

4.12 (105)
Impulse Piping

1.1 (28)

3.8 (95)

9.82
(249)

2.62 (67)

0.93 (24)
PANEL MOUNTING 

BRACKET

4.85 
(123)

11.50 
(292)

5.22 
(133)

6.28 
(159)

1.75 (44)
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Standard 3051T dimensional drawings(1)

Dimensions are in inches (millimeters).

(1) For FOUNDATION fieldbus and PROFIBUS PA transmitters with LCD Display, housing length is 5.78 in. (146 mm).

R1-4: 7.22 (183)
R5: 7.32 (186)

4.09 (104)

5.13 (130)

4.29 (109)

3051T wireless housing dimensional drawings

Dimensions are in inches (millimeters).

4.20 
(107)

5.49 (139)

R1-4: 7.56 (192)
R5: 7.66 (195)
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Standard 3051T with Rosemount 306 2-Valve I Integral Manifold

Dimensions are in inches (millimeters).

Standard 3051T typical mounting configurations with optional mounting bracket
Pipe mounting Panel mounting

Dimensions are in inches (millimeters).

4.23 
(107)

4.98 (127)

6.25 (159)
Max Open

3
.

6.15
(156)3.49

(89)

2
(50)

6.9 (175)

4.78 (121)

6.15
(156)

2.9
(72)

4.29 
(109)

5.1
(130)

2.81 
(71)
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Rosemount Standard 3051CFA Pak-Lok Annubar Flowmeter(1)

Front view Side view Top view

(1) The Pak-Lok Annubar model is available up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C)).

A

B C

D

 Table 21. Standard 3051CFA Pak-Lok Annubar Flowmeter dimensional data
Sensor size A (Max) B (Max) C (Max) D (Max)

1 8.50 (215.9) 7.1+8.5=15.6 (396.9) 9.00 (228.6) 6.00 (152.4)
2 11.0 (279.4) 7.1+11=18.1 (460.4) 9.00 (228.6) 6.00 (152.4)
3 12.00 (304.8) 7.1+12=19.1 (485.8) 9.00 (228.6) 6.00 (152.4)

Dimensions are in inches (millimeters).
70 www.rosemount.com

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2441 of 3354



Rosemount 3051April 2014

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
71www.rosemount.com

Rosemount Standard 3051CFC Compact Orifice Flowmeter 
Orifice Plate Side View Orifice plate front view Orifice plate top view
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C
)

1.13-in. (28.7 mm) 
wafer thickness

 Table 22. Dimensional drawings

Primary 
element type A B Transmitter height C D

Type P and C 5.62 (142.7) Transmitter Height + A 6.55 (166) 8.06 (205) both closed min
8.82 (224) both open max

6.00 (152) - closed
6.25 (159) - open

Dimensions are in inches (millimeters).
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Rosemount Standard 3051CFP Integral Orifice Flowmeter 
Side view

Bottom view Front view

Dimensions are in inches (millimeters).

Line size

Dimension 1/2-in. (15 mm) 1-in. (25 mm) 11/2-in. (40 mm)
J (Beveled/Threaded pipe ends) 12.54 (318.4) 20.24 (514.0) 28.44 (722.4)
J (RF slip-on, RTJ slip-on, RF-DIN slip on) 12.62 (320.4) 20.32 (516.0) 28.52 (724.4)
J (RF 150#, weld neck) 14.37 (364.9) 22.37 (568.1) 30.82 (782.9)
J (RF 300#, weld neck) 14.56 (369.8) 22.63 (574.7) 31.06 (789.0)
J (RF 600#, weld neck) 14.81 (376.0) 22.88 (581.0) 31.38 (797.1)
K (Beveled/Threaded pipe ends) 5.74 (145.7) 8.75 (222.2) 11.91 (302.6)
K (RF slip-on, RTJ slip-on, RF-DIN slip on)(1) 5.82 (147.8) 8.83 (224.2) 11.99 (304.6)
K (RF 150#, weld neck) 7.57 (192.3) 10.88 (276.3) 14.29 (363.1)
K (RF 300#, weld neck) 7.76 (197.1) 11.14 (282.9) 14.53 (369.2)
K (RF 600#, weld neck) 8.01 (203.4) 11.39 (289.2) 14.85 (377.2)
B.D. (Bore Diameter) 0.664 (16.9) 1.097 (17.9) 1.567 (39.80)

Dimensions are in inches (millimeters).

(1) Downstream length shown here includes plate thickness of 0.162-in. (4.11 mm).

10.29 
(261.4)

6.26 
(159.0)

5.3 
(134.1)

8.8 (223.5)
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Standard 3051L dimensional drawings
2-in. Flange configuring (flush mount only) 3- and 4-in. Flange configuration

Dimensions are in inches (millimeters).

4.1 (104)

A

H

DE

A

H2-in., 4-in.,
or 6-in. Extension

(50.8, 101.6, or 152.4)
only available with 3 and 4”,

DN80, DN100 flange
configurations

4.1 (104)

Housing
Rotation
Set
Screw
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Optional flushing connection ring (lower 
housing)

Diaphragm assembly and 
mounting flange

Dimensions are in inches (millimeters).

Standard 3051L dimensional drawings
2-in. Flange configuring (flush mount only) 3- and 4-in. Flange configuration

6.6
(168)

7.0
(179)

8.2
(209

4.29
(109)

5.13 
(130)

E

F

Flushing Connection

G

B C
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(1)  Tolerance is0.040 (1.02), –0.020 (0.51).

 Table 23.  3051L Dimensional specifications

Class(1) Pipe 
size

Flange 
thickness A

Bolt circle 
diameter B

Outside 
diameter C

No. of 
bolts

Bolt hole 
diameter

Extension 
diameter(1) D

O.D. gasket 
surface E

ASME B16.5 (ANSI) 150
2 (51) 0.69 (18) 4.75 (121) 6.0 (152) 4 0.75 (19) NA 3.6 (92)
3 (76) 0.88 (22) 6.0 (152) 7.5 (191) 4 0.75 (19) 2.58 (66) 5.0 (127)

4 (102) 0.88 (22) 7.5 (191) 9.0 (229) 8 0.75 (19) 3.5 (89) 6.2 (158)

ASME B16.5 (ANSI) 300
2 (51) 0.82 (21) 5.0 (127) 6.5 (165) 8 0.75 (19) NA 3.6 (92)
3 (76) 1.06 (27) 6.62 (168) 8.25 (210) 8 0.88 (22) 2.58 (66) 5.0 (127)

4 (102) 1.19 (30) 7.88 (200) 10.0 (254) 8 0.88 (22) 3.5 (89) 6.2 (158)

ASME B16.5 (ANSI) 600
2 (51) 1.00 (25) 5.0 (127) 6.5 (165) 8 0.75 (19) NA 3.6 (92)
3 (76) 1.25 (32) 6.62 (168) 8.25 (210) 8 0.88 (22) 2.58 (66) 5.0 (127)

DIN 2501 PN 10–40 DN 50 20 mm 125 mm 165 mm 4 18 mm NA 4.0 (102)

DIN 2501 PN 25/40
DN 80 24 mm 160 mm 200 mm 8 18 mm 66 mm 5.4 (138)

DN 100 24 mm 190 mm 235 mm 8 22 mm 89 mm 6.2 (158)
DIN 2501 PN 10/16 DN 100 20 mm 180 mm 220 mm 8 18 mm 89 mm 6.2 (158)

Dimensions are in inches (millimeters).

(1) Tolerance is 0.040 (1.02), - 0.020 (0.51).

Class(1) Pipe 
size

Process 
side F

Lower housing G
H1/4-in. NPT 1/2 -in. NPT

ASME B16.5 (ANSI) 150
2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 5.65 (143)
3 (76) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

4 (102) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

ASME B16.5 (ANSI) 300
2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 5.65 (143)
3 (76) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

4 (102) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

ASME B16.5 (ANSI) 600
2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 7.65 (194)
3 (76) 3.6 (91) 0.97 (25) 1.31 (33) 7.65 (194)

DIN 2501 PN 10–40 DN 50 2.4 (61) 0.97 (25) 1.31 (33) 5.65 (143)

DIN 2501 PN 25/40
DN 80 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

DN 100 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)
DIN 2501 PN 10/16 DN 100 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)
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Enhanced 3051 dimensional drawings

Enhanced 3051C exploded view

A

B

F(1)(1)

E

H

K

L

I

M

J

N

O

P

Q

C

G

D

1) Local Configuration Buttons are optional on the enhanced 3051, and can be ordered as Analog Zero and Span, 
Digital Zero or LOI buttons. 

Enhanced 3051C exploded view labels
A. Cover
B. Cover O-ring
C. Terminal Block
D. Electronics Housing
E. Configuration Buttons Cover
F. Local Configuration Buttons

G. Electronics Board
H. Name Plate
I. Housing Rotation Set Screw (180 degree 
maximum rotation without further 
disassembly)
J. Sensor Module
K. Coplanar Flange
L. Drain/Vent Valve

M. Flange Adapters
N. Process O-Ring
O. Flange Adapter O-Ring
P. Flange Alignment Screw (not pressure 
retaining)
Q. Flange Bolts
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Enhanced 3051C Coplanar Flange

Dimensions are in inches (millimeters).

Enhanced 3051C Coplanar Flange with Rosemount 305 3-Valve Coplanar Integral Manifold

Dimensions are in inches (millimeters).

4.09 (104)

7.12 (181)

4.29[109]

6.55(166)

5
.

6.75 (171)

5.5 (140) 
Max Open

9.20 (234)
Max Open
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Coplanar Flange mounting configurations with 
optional bracket (B4) for 2-in. pipe or panel mounting

Pa
n

el
 m

o
u

n
ti

n
g

Pi
p

e 
m

o
u

nt
in

g

Dimensions are in inches (millimeters).

2.81
[71]

4.73[120]

6.20
[157]

PANEL MOUNTING

5/16-18 Bolts 
for Panel Mounting
(Not Supplied)

3/8–16 Bolts
for Transmitter

Mounting

2.81 (71)

3.35 (85)

6.25 [159]
3.50 [89]

3.35 (85)

3/8–16 Bolts
for Transmitter

Mounting

2-inch U-Bolt for 
Pipe Mounting
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Enhanced 3051C Coplanar with traditional flange

Dimensions are in inches (millimeters).

1.10
[28]

3.40
[86]

1.16
[29]

4.09[104]

FLANGE ADAPTERS
(OPTIONAL)

DRAIN/VENT
VALVE

2.13 
(54)

1.63 (41)

Enhanced 3051C Coplanar with Rosemount 305 3-Valve Traditional Integral Manifold

Dimensions are in inches (millimeters).

1
.

3
.

3.63 
(92)

Drain/
Vent 
Valve

6.28 
(159)

1/2–14 NPT 
Flange 
Adapter 

(Optional)

0.91 
(23)

3.5 
(89)

1.1 
(28) 8.88 

(226)

6.38 (162) 2.52 (64) 

2.13 
(54)
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Traditional flange mounting configurations with 
optional brackets for 2-in. pipe or panel mounting

Panel mounting bracket (option B2/B8) 2-in. Pipe mounting bracket (option B1/B7/BA)

2-in. Pipe mounting bracket (option B3/B9/BC)

Dimensions are in inches (millimeters).

2.62[67]
9.27[235]

5/16-18 Bolts for Panel
Mounting (Not Supplied)

PANEL MOUNTING 
BRACKET

2.81 (71)

2.62
[67]

.93
[24]

6.65
[169]

4.12
[105]

P
I

PANEL MOUNTING 
BRACKET

1.75
[44]

4.85
[123]

6.65
[169]

3.40
[86]

1.10
[28]
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.

Enhanced 3051T dimensional drawings

Dimensions are in inches (millimeters).

R1-4: 7.22 (183)
R5: 7.32 (186)

4.09 (104)
4.29[109]

CERTIFICATION
LABEL

HOUSING ROTATION
SET SCREW

NAMEPLATE

TRANSMITTER
ELECTRONICS
(THIS SIDE)

CONDUIT CONNECTION
(2 PLACES)

FIELD TERMINALS
(THIS SIDE)

Enhanced 3051T with Rosemount 306 2-Valve I Integral Manifold

Dimensions are in inches (millimeters).

4.13
(105)

4.88
(124)

6.25
(159)
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Enhanced 3051T typical mounting configurations with optional mounting bracket
Pipe mounting Panel mounting

Dimensions are in inches (millimeters).

3.49
[89]

6.15
[156]

6.15
[156]

2.81
[71]

4.78
[121]
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Rosemount Enhanced 3051CFA Pak-Lok Annubar Flowmeter(1)

Front view Side view Top view

(1) The Pak-Lok Annubar model is available up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C)).

A

B

D

C

 Table 24. Enhanced 3051CFA Pak-Lok Annubar Flowmeter dimensional data
Sensor size A (Max) B (Max) C (Max) D (Max)

1 8.50 (215.9) 7.1+8.5=15.6 (396.9) 9.00 (228.6) 6.00 (152.4)
2 11.0 (279.4) 7.1+11=18.1 (460.4) 9.00 (228.6) 6.00 (152.4)
3 12.00 (304.8) 7.1+12=19.1 (485.8) 9.00 (228.6) 6.00 (152.4)

Dimensions are in inches (millimeters).
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Rosemount Enhanced 3051CFC Compact Orifice Flowmeter 
Orifice plate side view Orifice plate front view Orifice plate top view
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C
)

Primary 
element type A B Transmitter height C D

Type P and C 5.62 (143) Transmitter Height + A 6.27 (159) 7.75 (197) - closed
8.25 (210) - open

6.00 (152) - closed
6.25 (159) - open

Dimensions are in inches (millimeters).
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Rosemount Enhanced 3051CFP Integral Orifice Flowmeter 
Side view

Bottom view Front view

Dimensions are in inches (millimeters).

Line size

Dimension 1/2-in. (15 mm) 1-in. (25 mm) 11/2-in. (40 mm)
J (Beveled/Threaded pipe ends) 12.54 (318.4) 20.24 (514.0) 28.44 (722.4)
J (RF slip-on, RTJ slip-on, RF-DIN slip on) 12.62 (320.4) 20.32 (516.0) 28.52 (724.4)
J (RF 150#, weld neck) 14.37 (364.9) 22.37 (568.1) 30.82 (782.9)
J (RF 300#, weld neck) 14.56 (369.8) 22.63 (574.7) 31.06 (789.0)
J (RF 600#, weld neck) 14.81 (376.0) 22.88 (581.0) 31.38 (797.1)
K (Beveled/Threaded pipe ends) 5.74 (145.7) 8.75 (222.2) 11.91 (302.6)
K (RF slip-on, RTJ slip-on, RF-DIN slip on)(1) 5.82 (147.8) 8.83 (224.2) 11.99 (304.6)
K (RF 150#, weld neck) 7.57 (192.3) 10.88 (276.3) 14.29 (363.1)
K (RF 300#, weld neck) 7.76 (197.1) 11.14 (282.9) 14.53 (369.2)
K (RF 600#, weld neck) 8.01 (203.4) 11.39 (289.2) 14.85 (377.2)
B.D. (Bore Diameter) 0.664 (16.87) 1.097 (27.86) 1.567 (39.80)

Dimensions are in inches (millimeters).

(1) Downstream length shown here includes plate thickness of 0.162-in. (4.11 mm).

8.8 (223.46)
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Enhanced 3051L dimensional drawings
2-in. Flange configuring (flush mount only) 3- and 4-in. Flange configuration

Optional flushing connection ring (lower 
housing)

Diaphragm assembly and 
mounting flange

Dimensions are in inches (millimeters).

4.1
(104)

A

H

E D

A

H

4.1 
(104)

2-in., 4-in.,
or 6-in. Extension

(50.8, 101.6, or 152.4
only available with 3

and 4", DN80, DN100
flange configurations

5.13
(130)

4.29
(109)

6.6
(168)

7.0
(179)

8.2
(209)

G

F

E

Flushing Connection

B C
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(1)  Tolerance is 0.040 (1.02), –0.020 (0.51).

 Table 25.  3051L dimensional specifications

Class(1) Pipe 
size

Flange 
thickness A

Bolt circle 
diameter B

Outside 
diameter C

No. of 
bolts

Bolt Hole 
diameter

Extension 
diameter(1) D

O.D. gasket 
surface E

ASME B16.5 (ANSI) 150
2 (51) 0.69 (18) 4.75 (121) 6.0 (152) 4 0.75 (19) NA 3.6 (92)
3 (76) 0.88 (22) 6.0 (152) 7.5 (191) 4 0.75 (19) 2.58 (66) 5.0 (127)

4 (102) 0.88 (22) 7.5 (191) 9.0 (229) 8 0.75 (19) 3.5 (89) 6.2 (158)

ASME B16.5 (ANSI) 300
2 (51) 0.82 (21) 5.0 (127) 6.5 (165) 8 0.75 (19) NA 3.6 (92)
3 (76) 1.06 (27) 6.62 (168) 8.25 (210) 8 0.88 (22) 2.58 (66) 5.0 (127)

4 (102) 1.19 (30) 7.88 (200) 10.0 (254) 8 0.88 (22) 3.5 (89) 6.2 (158)

ASME B16.5 (ANSI) 600
2 (51) 1.00 (25) 5.0 (127) 6.5 (165) 8 0.75 (19) NA 3.6 (92)
3 (76) 1.25 (32) 6.62 (168) 8.25 (210) 8 0.88 (22) 2.58 (66) 5.0 (127)

DIN 2501 PN 10–40 DN 50 20 mm 125 mm 165 mm 4 18 mm NA 4.0 (102)

DIN 2501 PN 25/40
DN 80 24 mm 160 mm 200 mm 8 18 mm 66 mm 5.4 (138)

DN 100 24 mm 190 mm 235 mm 8 22 mm 89 mm 6.2 (158)
DIN 2501 PN 10/16 DN 100 20 mm 180 mm 220 mm 8 18 mm 89 mm 6.2 (158)

Dimensions are in inches (millimeters).

(1) Tolerance is 0.040 (1.02), - 0.020 (0.51).

Class(1) Pipe 
size

Process 
side F

Lower housing G
H1/4-in. NPT 1/2 -in. NPT

ASME B16.5 (ANSI) 150
2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 5.65 (143)
3 (76) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

4 (102) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

ASME B16.5 (ANSI) 300
2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 5.65 (143)
3 (76) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

4 (102) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

ASME B16.5 (ANSI) 600
2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 7.65 (194)
3 (76) 3.6 (91) 0.97 (25) 1.31 (33) 7.65 (194)

DIN 2501 PN 10–40 DN 50 2.4 (61) 0.97 (25) 1.31 (33) 5.65 (143)

DIN 2501 PN 25/40
DN 80 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

DN 100 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)
DIN 2501 PN 10/16 DN 100 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)
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Options

Standard configuration
Unless otherwise specified, transmitter is shipped
as follows:

Custom configuration(1)

If Option Code C1 is ordered, the customer may specify the following 
data in addition to the standard configuration parameters.

• Output Information

• Transmitter Information

• LCD Display Configuration

• Hardware Selectable Information

• Signal Selection 

• Wireless Information

• Scaled Variable

• and more
Refer to the “Rosemount 3051 Configuration Data Sheet” document 
number 00806-0100-4007 for enhanced 3051, or 00806-0100-4001 for 
3051.
For Wireless refer to the “Rosemount 3051 Wireless Configuration Data 
Sheet” document number 00806-0100-4100.

Tagging (3 options available)
• Standard SST hardware tag is wired to the transmitter. Tag character 

height is 0.125 in. (3,18 mm), 56 characters maximum.

• Tag may be permanently stamped on transmitter nameplate upon 
request, 56 characters maximum.

• Tag may be stored in transmitter memory. Character limit is 
dependent on protocol.
- HART Revision 5: 8 characters
- HART Revision 7 and Wireless: 32 characters 
- FOUNDATION fieldbus: 32 characters
- PROFIBUS PA: 32 characters

Commissioning tag(2)

A temporary commissioning tag is attached to all transmitters. The tag 
indicates the device ID and allows an area for writing the location.

Optional Rosemount 304, 305 or 306 Integral 
Manifolds
Factory assembled to 3051C and 3051T transmitters. Refer to the 
following Product Data Sheet (document number 00813-0100-4839 for 
Rosemount 304 and 00813-0100-4733 for Rosemount 305 and 306) for 
additional information.

Other seals
Refer to Product Data Sheet 00813-0100-4016 for additional 
information.

Output information
Output range points must be the same unit of measure. Available units 
of measure include:

Display and interface options
M4 Digital Display with Local Operator Interface (LOI)

• Available for enhanced 4-20 mA HART and PROFIBUS PA
M5  Digital Display 

• 2-Line, 5-Digit LCD display for standard 4-20 mA HART 

• 2-Line, 8-Digit LCD display for enhanced 4-20 mA HART, FOUNDATION 
fieldbus and PROFIBUS PA

• 3-Line, 7-Digit LCD display for Wireless

• Direct reading of digital data for higher accuracy

• Displays user-defined flow, level, volume, or pressure units

• Displays diagnostic messages for local troubleshooting

• 90-degree rotation capability for easy viewing

ENGINEERING UNITS
Differential/Gage:

Absolute/3051TA: 

 
inH2O (Range 0, 1, 2, and 3)
psi (Range 4 and 5)
psi (all ranges)

4 mA (1):

(1) Not applicable to FOUNDATION fieldbus, PROFIBUS PA, or wireless.

0 (engineering units above)

20 mA (1): Upper range limit

Output: Linear
Flange type: Specified model code option
Flange material: Specified model code option
O-ring material: Specified model code option
Drain/vent: Specified model code option
LCD Display: Installed or none
Alarm(1): High
Software tag: (Blank)

(1) Not applicable to FOUNDATION fieldbus or PROFIBUS PA protocols.

(2) Only applicable to FOUNDATION fieldbus.

Pressure

atm inH2O@4 °C(1)

(1)  Available with enhanced 3051 and Wireless. Field configurable only, not 
available for factory calibration or custom configuration (option code C1 
“Software configuration”).

g/cm2 psi
mbar mmH2O kg/cm2 torr

bar mmHg Pa cmH2O@4 °C(1)

inH20 mmH2O@4 °C(1) kPa cmH2O@0 °C(1)

inHg ftH20 MPa(1)(2)

(2) Available on PROFIBUS PA.

cmH2O@60 °F(1)

hPa(1) inH2O@60 °F(1) kg/SqM(1) mH2O@4 °F(1)

mHg@0 °C(1) Psf(1) ftH2O@4 °C(1)

Flow(2) (3)

(3) All flow units are available per second, minute, hour or day.

bbl kg cm3

ft3 lb m3

gal L ton

Level(3)

% ft cm
in mm
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Configuration buttons
Rosemount Standard 3051 will ship with Analog Zero and Span buttons 
standard unless otherwise specified. Enhanced Rosemount 3051 will 
ship with no buttons unless option D4 (Analog Zero and Span), DZ 
(Digital Zero), or M4 (LOI) for local configuration buttons are specified.
The Rosemount 3051 Wireless Transmitter is available with a Digital 
Zero button installed with or without the LCD display digital display.

Transient protection
T1  Integral Transient Protection Terminal Block
Meets IEEE C62.41, Category Location B

6 kV crest (0.5 s - 100 kHz)
3 kA crest (8 × 20 s)
6 kV crest (1.2 × 50 s)

Bolts for flanges and adapters
• Options permit bolts for flanges and adapters to be obtained in 

various materials

• Standard material is plated carbon steel per ASTM A449, Type 1
L4 Austenitic 316 Stainless Steel Bolts
L5 ASTM A 193, Grade B7M Bolts 
L6 Alloy K-500 Bolts

Conduit plug
DO 316 SST Conduit Plug

Single 316 SST conduit plug replaces carbon steel plug

Rosemount 3051C Coplanar Flange and 3051T Bracket 
Option
B4 Bracket for 2-in. Pipe or Panel Mounting

• For use with the standard Coplanar
flange configuration

• Bracket for mounting of transmitter on 2-in. pipe or panel

• Stainless steel construction with stainless steel bolts

Rosemount 3051C Traditional Flange Bracket Options
B1 Bracket for 2-in. Pipe Mounting

• For use with the traditional flange option

• Bracket for mounting on 2-in. pipe

• Carbon steel construction with carbon
steel bolts

• Coated with polyurethane paint
B2 Bracket for Panel Mounting

• For use with the traditional flange option

• Bracket for mounting transmitter on wall
or panel

• Carbon steel construction with carbon
steel bolts

• Coated with polyurethane paint
B3 Flat Bracket for 2-in. Pipe Mounting

• For use with the traditional flange option

• Bracket for vertical mounting of transmitter on 2-in. pipe

• Carbon steel construction with carbon
steel bolts

• Coated with polyurethane paint
B7  B1 Bracket with SST Bolts

• Same bracket as the B1 option with Series 300 stainless steel bolts
B8 B2 Bracket with SST Bolts

• Same bracket as the B2 option with Series 300 stainless steel bolts
B9  B3 Bracket with SST Bolts

• Same bracket as the B3 option with Series 300 stainless steel bolts
BA Stainless Steel B1 Bracket with SST Bolts

• B1 bracket in stainless steel with Series 300 stainless steel bolts
BC Stainless Steel B3 Bracket with SST Bolts

• B3 bracket in stainless steel with Series 300 stainless steel bolts
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Tel +65 6777 8211
Fax +65 6777 0947
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Emerson Process Management 
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• MultiVariable capabilities allow for real time 
fully compensated mass and energy flow

• Fully-Integrated Wireless Flowmeters allow 
for easy installation

• Minimize permanent pressure loss and save 
energy with Annubar® Technology

• Reduce straight pipe requirements to two 
diameters upstream and downstream from 
flow disturbances with Conditioning Orifice 
Plate Technology

• Improve accuracy and repeatability in small 
line sizes with Integral Orifice Plate 
Technology
www.rosemount.com
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DP Flowmeter Selection Guide

Rosemount 3051SF Flowmeters enable best-in-class flow measurement 
utilizing advanced functionality
• Up to 0.80% mass flow rate accuracy
• Multivariable capabilities allow for real time fully compensated mass and energy 

flow
• Advanced diagnostics predict and prevent abnormal process conditions
• Installation ready wireless flow solution
• Ultra for Flow measures %-of-reading performance over 14:1 flow turndown 
• 10-year stability, 12-year warranty

Rosemount 3051CF Flowmeters combine the proven 3051C pressure 
transmitter and the latest primary element technology
• Up to 1.65% volumetric flow accuracy at 8:1 turndown
• Available with HART®, FOUNDATION™ fieldbus, and Profibus Protocols
• 5-year stability

Rosemount 2051CF Flowmeters combine the 2051C pressure transmitter and 
the latest primary element technology
• Up to 2.00% volumetric flow accuracy at 5:1 turndown
• Available with HART, and FOUNDATION fieldbus Protocols
• 2-year stability

Rosemount integrated DP Flowmeters arrive fully assembled, configured, and leak tested for out-of-the-box 
installation. 
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Rosemount DP Flow

Rosemount Annubar Primary Element Technology
• Energy savings gained through minimal permanent pressure loss
• Innovative T-shape design that increases accuracy to up to ±0.75% of flow 

rate 
• Variety of sensor materials for optimal compatibility with the process fluid 
• Handles applications where conditions exceed the structural limitations of 

other primary elements
• Symmetrical sensor design allows bi-directional flow measurement
• Reduce installation costs with the 405A Compact Annubar 

Rosemount Conditioning Orifice Plate Technology
• Reduce straight pipe requirements to two diameters upstream and 

downstream from flow disturbances 
• Discharge coefficient uncertainty of ±0.5% 
• Integral thermowell enables fully compensated mass flow with a single pipe 

penetration
• Reduce installation costs compared to traditional orifice plates with the 

compact design
• Conditioning orifice plate is based on AGA, ASME and ISO industry 

standards
• Available in various plate styles providing installation flexibility

Rosemount Integral Orifice Plate Technology
• Improves accuracy and repeatability in 1/2-in., 1-in., and 1 1/2-in. line sizes 
• Self-centering plate design eliminates installation errors that are magnified in 

small line sizes
• Precision honed pipe sections allow accuracy of up to ±0.75% of flow rate 
• Installation flexibility with numerous process connections
• Integral thermowell enables fully compensated mass flow

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
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Rosemount 3051SF DP Flowmeters

Rosemount 3051SF Flowmeters integrate industry leading transmitters with 
industry leading primary elements. Capabilities include: 
• Flowmeters are factory configured to meet your application needs 

(Configuration Data Sheet required)
• MultiVariable capabilities allow scalable flow compensation 

(Measurement Types 1-7)
• HART 4-20, Wireless, and FOUNDATION fieldbus protocols
• Ultra for Flow for improved flow performance across wider flow ranges
• Integral temperature measurement (Option Code T)
• Advanced Diagnostics (Option Code DA2)
• Direct or remote mount configurations available

Additional Information
Specifications: page 26
Dimensional Drawings: page 140.

Rosemount 3051SFA Annubar Flowmeter
• Annubar flowmeters reduce permanent pressure loss by creating less blockage in the pipe
• Ideal for large line size installations when cost, size and weight of the flowmeter are concerns

3051SFA
3051SFP

3051SFC

 Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description

Measurement 
Type

• = Available
— = 
Unavailable

D 1-7
3051SFA Annubar Flowmeter • •
Measurement Type
Standard Standard
1 Fully Compensated Mass & Energy Flow Calculations – Differential & Static Pressures w/ 

Temperature
— • ★

2 Compensated Flow Calculations – Differential & Static Pressures — • ★

3 Compensated Flow Calculations – Differential Pressure & Temperature — • ★

4 Compensated Flow Calculations – Differential Pressure — • ★

D Differential Pressure • — ★

Expanded Expanded
5 Process Variables Only (No Flow Calculations) – Differential & Static Pressures with Temperature — •
6 Process Variables Only (No Flow Calculations) – Differential & Static Pressures — •
7 Process Variables Only (No Flow Calculations) — •
Fluid Type
Standard Standard
L Liquid • • ★

G Gas • • ★

S Steam • • ★
4
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Line Size D 1-7
Standard Standard
020 2-in. (50 mm) • • ★

025 21/2-in. (63.5 mm) • • ★

030 3-in. (80 mm) • • ★

035 31/2-in. (89 mm) • • ★

040 4-in. (100 mm) • • ★

050 5-in. (125 mm) • • ★

060 6-in. (150 mm) • • ★

070 7-in. (175 mm) • • ★

080 8-in. (200 mm) • • ★

100 10-in. (250 mm) • • ★

120 12-in. (300 mm) • • ★

Expanded
140 14-in. (350 mm) • •
160 16-in. (400 mm) • •
180 18-in. (450 mm) • •
200 20-in. (500 mm) • •
240 24-in. (600 mm) • •
300 30-in. (750 mm) • •
360 36-in. (900 mm) • •
420 42-in. (1066 mm) • •
480 48-in. (1210 mm) • •
600 60-in. (1520 mm) • •
720 72-in. (1820 mm) • •
780 78-in. (1950 mm) • •
840 84-in. (2100 mm) • •
900 90-in. (2250 mm) • •
960 96-in. (2400 mm) • •
Pipe I.D. Range 
Standard Standard
C Range C from the Pipe I.D. table • • ★

D Range D from the Pipe I.D. table • • ★

Expanded
A Range A from the Pipe I.D. table • •
B Range B from the Pipe I.D. table • •
E Range E from the Pipe I.D. table • •
Z Non-standard Pipe I.D. Range or Line Sizes greater than 12-in. (300 mm) • •
Pipe Material / Mounting Assembly Material
Standard Standard
C Carbon steel (A105) • • ★

S 316 Stainless Steel • • ★

0(1) No Mounting (Customer Supplied) • • ★

Expanded
G Chrome-Moly Grade F-11 • •
N Chrome-Moly Grade F-22 • •
J Chrome-Moly Grade F-91 • •
Piping Orientation
Standard Standard
H Horizontal Piping • • ★

D Vertical Piping with Downwards Flow • • ★

U Vertical Piping with Upwards Flow • • ★

 Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Annubar Type D 1-7
Standard Standard
P Pak-Lok • • ★

F Flanged with opposite side support • • ★

Expanded
L Flange-Lok • •
G Gear-Drive Flo-Tap • •
M Manual Flo-Tap • •
Sensor Material
Standard Standard
S 316 Stainless Steel • • ★

Expanded
H Alloy C-276 • •
Sensor Size
Standard Standard
1 Sensor size 1 — Line sizes 2-in. (50 mm) to 8-in. (200 mm) • • ★

2 Sensor size 2 — Line sizes 6-in. (150 mm) to 96-in. (2400 mm) • • ★

3 Sensor size 3 — Line sizes greater than 12-in. (300 mm) • • ★

Mounting Type
Standard Standard
T1 Compression/Threaded Connection • • ★

A1 150# RF ANSI • • ★

A3 300# RF ANSI • • ★

A6 600# RF ANSI • • ★

D1 DN PN16 Flange • • ★

D3 DN PN40 Flange • • ★

D6 DN PN100 Flange • • ★

Expanded
A9(2) 900# RF ANSI • •
AF(2) 1500# RF ANSI • •
AT(2) 2500 # RF ANSI • •
R1 150# RTJ Flange • •
R3 300# RTJ Flange • •
R6 600# RTJ Flange • •
R9(2) 900# RTJ Flange • •
RF(2) 1500# RTJ Flange • •
RT(2) 2500# RTJ Flange • •
Opposite Side Support or Packing Gland
Standard Standard
0 No opposite side support or packing gland (Required for Pak-Lok and Flange-Lok models) • • ★

Opposite Side Support – Required for Flanged Models
C NPT Threaded Opposite Support Assembly – Extended Tip • • ★

D Welded Opposite Support Assembly – Extended Tip • • ★

Expanded
Packing Gland – Required for Flo-Tap Models
Packing Gland Material Rod Material Packing Material

J(3) Stainless Steel Packing Gland / Cage Nipple Carbon Steel PTFE • •
K(3) Stainless Steel Packing Gland / Cage Nipple Stainless Steel PTFE • •
L(3) Stainless Steel Packing Gland / Cage Nipple Carbon Steel Graphite • •
N(3) Stainless Steel Packing Gland / Cage Nipple Stainless Steel Graphite • •
R Alloy C-276 Packing Gland / Cage Nipple Stainless Steel Graphite • •

 Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Isolation Valve for Flo-Tap Models D 1-7
Standard Standard
0(1) Not Applicable or Customer Supplied • • ★

Expanded
1 Gate Valve, Carbon Steel • •
2 Gate Valve, Stainless Steel • •
5 Ball Valve, Carbon Steel • •
6 Ball Valve, Stainless Steel • •
Temperature Measurement
Standard Standard
T(4) Integral RTD – not available with Flanged model greater than class 600# • • ★

0(5) No Temperature Sensor • • ★

Expanded
R(4) Remote Thermowell and RTD • •
Transmitter Connection Platform
Standard Standard
3 Direct-mount, Integral 3-valve Manifold– not available with Flanged model greater than class 600 • • ★

5 Direct -mount, 5-valve Manifold – not available with Flanged model greater than class 600 • • ★

7 Remote-mount NPT Connections (1/2-in. FNPT) • • ★

Expanded
6 Direct-mount, High Temperature 5-valve Manifold – not available with Flanged model greater 

than class 600
• •

8 Remote-mount SW Connections (1/2-in.) • •
Differential Pressure Range
Standard Standard
1 0 to 25 in H2O (0 to 62.3 mbar) • • ★

2 0 to 250 in H2O (0 to 623 mbar) • • ★

3 0 to 1000 in H2O (0 to 2.5 bar) • • ★

Static Pressure Range
Standard Standard
A(6) None • • ★

D Absolute 0 to 800 psia (0 to 55.2 bar) — • ★

E(7) Absolute 0 to 3626 psia (0 to 250 bar) — • ★

J Gage -14.2 to 800 psig (-0.979 to 55.2 bar) — • ★

K(7) Gage -14.2 to 3626 psig (-0.979 to 250 bar) — • ★

Transmitter Output
Standard Standard
A 4–20 mA with digital signal based on HART protocol • • ★

F FOUNDATION fieldbus protocol (requires PlantWeb housing) • — ★

X(8) Wireless (Requires wireless options and Wireless PlantWeb housing) • — ★

Transmitter Housing Style Material
Conduit Entry 
Size

Standard Standard
00 None (Customer-supplied electrical connection) • — ★

1A PlantWeb Housing Aluminum 1/2-14 NPT • • ★

1B PlantWeb Housing Aluminum M20 x 1.5 • • ★

1J PlantWeb Housing SST 1/2-14 NPT • • ★

1K PlantWeb Housing SST M20 x 1.5 • • ★

2A Junction Box Housing Aluminum 1/2-14 NPT • — ★

2B Junction Box Housing Aluminum M20 x 1.5 • — ★

2E Junction Box housing with output for remote display and 
interface

Aluminum 1/2-14 NPT • — ★

 Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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2F Junction Box housing with output for remote display and 
interface

Aluminum M20 x 1.5 • — ★

2J Junction Box Housing SST 1/2-14 NPT • — ★

2M Junction Box housing with output for remote display and 
interface

SST 1/2-14 NPT • — ★

5A(9) Wireless PlantWeb housing Aluminum 1/2-14 NPT • — ★

5J(9) Wireless PlantWeb housing SST 1/2-14 NPT • — ★

7J(8)(10) Quick Connect (A size Mini, 4-pin male termination) • — ★

Expanded
1C PlantWeb Housing Aluminum G1/2 • •
1L PlantWeb Housing SST G1/2 • •
2C Junction Box Housing Aluminum G1/2 • —
2G Junction Box housing with output for remote display and 

interface
Aluminum G1/2 • —

Transmitter Performance Class D 1-7
Standard Standard
3051S MultiVariable SuperModule, Measurement Types 1, 2, 5, and 6
3 Ultra for Flow: 0.8% flow rate accuracy, 14:1 flow turndown, 10-year stability, limited 12-year 

warranty
• • ★

5 Classic MV: 1.15% flow rate accuracy, 8:1 flow turndown, 5-yr. stability — • ★

3051S Single Variable SuperModule, Measurement Types 3, 4, 7, and D
1 Ultra: up to 0.95% flow rate accuracy, 8:1 flow turndown, 10-year stability, limited 12-year 

warranty
• — ★

2 Classic: up to 1.4% flow rate accuracy, 8:1 flow turndown, 5-year stability • — ★

3(11) Ultra for Flow: 0.8% flow rate accuracy, 14:1 flow turndown, 10-year stability. limited 12-year 
warranty

• • ★

Wireless Options (Requires option code X and wireless PlantWeb housing)
Update Rate, Operating Frequency and Protocol
Standard Standard
WA User Configurable Update Rate • — ★

Operating Frequency and Protocol
Standard
3 2.4 GHz DSSS, IEC 62591 (WirelessHART) • — ★

Omnidirectional Wireless Antenna
Standard
WK External Antenna • — ★

WM Extended Range, External Antenna • — ★

Expanded
WN High-Gain, Remote Antenna • —
SmartPower™

Standard
1(12) Adapter for Black Power Module (I.S. Power Module Sold Separately) • — ★

Other Options (Include with selected model number)
Pressure Testing
Expanded
P1(13) Hydrostatic Testing with Certificate • •
PX(13) Extended Hydrostatic Testing • •
Special Cleaning
Expanded
P2 Cleaning for Special Services • •
PA Cleaning per ASTM G93 level D (section 11.4) • •
Material Testing
Expanded
V1 Dye Penetrant Exam • •

 Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Material Examination D 1-7
Expanded
V2 Radiographic Examination • •
Flow Calibration
Expanded
W1 Flow Calibration (Average K) • •
WZ Special Calibration • •
Special Inspection
Standard Standard
QC1 Visual & Dimensional Inspection with Certificate • • ★

QC7 Inspection & Performance Certificate • • ★

Surface Finish
Standard Standard
RL Surface finish for Low Pipe Reynolds Number in Gas & Steam • • ★

RH Surface finish for High Pipe Reynolds Number in Liquid • • ★

Material Traceability Certification
Standard Standard
Q8(14) Material Traceability Certificate per EN 10204:2004 3.1 • • ★

Code Conformance
Expanded
J2(15) ANSI / ASME B31.1 • •
J3(15) ANSI / ASME B31.3 • •
Material Conformance
Expanded
J5(16) NACE MR-0175 / ISO 15156 • •
Country Certification
Standard Standard
J6 European Pressure Directive (PED) • • ★

Expanded
J1 Canadian Registration • •
Installed in Flanged Pipe Spool Section
Expanded
H3 150# Flanged Connection with Rosemount Standard Length and Schedule • •
H4 300# Flanged Connection with Rosemount Standard Length and Schedule • •
H5 600# Flanged Connection with Rosemount Standard Length and Schedule • •
Instrument Connections for Remote Mount Option
Standard Standard
G2 Needle Valves, Stainless Steel • • ★

G6 OS&Y Gate Valve, Stainless Steel • • ★

Expanded
G1 Needle Valves, Carbon Steel • •
G3 Needle Valves, Alloy C-276 • •
G5 OS&Y Gate Valve, Carbon Steel • •
G7 OS&Y Gate Valve, Alloy C-276 • •
Special Shipment
Standard Standard
Y1 Mounting Hardware Shipped Separately • • ★

Special Dimensions
Expanded
VM Variable Mounting • •
VT Variable Tip • •
VS Variable length Spool Section • •

 Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Transmitter Calibration Certification
Standard Standard
Q4 Calibration Certificate for Transmitter • • ★

QP Calibration Certificate & Tamper Evident Seal • • ★

Quality Certification For Safety D 1-7
Standard Standard
QS(19)(25) Prior-use Certificate of FMEDA data • — ★

QT(18)(19)(25) Safety certified to IEC 61508 with certificate of FMEDA data • — ★

Product Certifications
Standard Standard
E1 ATEX Flameproof • • ★

I1 ATEX Intrinsic Safety • • ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only • — ★

N1 ATEX Type n • • ★

ND ATEX Dust • • ★

K1 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E1, I1, N1, and ND) • • ★

E4 TIIS Flameproof • • ★

E5 FM Explosion-proof, Dust Ignition-proof • • ★

I5 FM Intrinsically Safe, Division 2 • • ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 and I5) • • ★

E6(17) CSA Explosion-proof, Dust Ignition-proof, Division 2 • • ★

I6 CSA Intrinsically Safe • • ★

K6(17) CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E6 and I6) • • ★

E7 IECEx Flameproof, Dust Ignition-proof • • ★

I7 IECEx Intrinsic Safety • • ★

K7 IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, Type n (combination of E7, I7, and N7) • • ★

E3 China Flameproof • • ★

I3 China Intrinsic Safety • • ★

KA(17) ATEX and CSA Explosion-proof, Intrinsically Safe, Division 2 (combination of E1, I1, E6, and I6) • • ★

KB(17) FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 
(combination of E5, E6, I5, and I6)

• • ★

KC FM and ATEX Explosion-proof, Intrinsically Safe, Division 2 (combination of E5, E1, I5, and I1) • • ★

KD(17) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of E5, I5, E6, I6, E1, and I1) • • ★

Shipboard Approvals
Standard Standard
SBS American Bureau of Shipping • • ★

Sensor Fill Fluid and O-ring Options
Standard Standard
L1 Inert Sensor Fill Fluid • • ★

L2 Graphite-Filled (PTFE) O-ring • • ★

LA Inert Sensor Fill Fluid and Graphite-Filled (PTFE) O-ring • • ★

Digital Display(18)

Standard Standard
M5 PlantWeb LCD display (Requires PlantWeb housing) • • ★

M7(19)(20)(21) Remote mount LCD display and interface, PlantWeb housing, no cable; SST bracket • • ★

M8(19)(20) Remote mount LCD display and interface, PlantWeb housing,50 ft. (15 m) cable; SST bracket • • ★

M9(19)(20) Remote mount LCD display and interface, PlantWeb housing,100 ft. (31 m) cable; SST bracket • • ★

Transient Protection
Standard Standard
T1(22) Transient terminal block • • ★

Manifold for Remote Mount Option
Standard Standard
F2 3-Valve Manifold, Stainless Steel • • ★

F6 5-Valve Manifold, Stainless Steel • • ★

 Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Expanded
F1 3-Valve Manifold, Carbon Steel • •
F3 3-Valve Manifold, Alloy C-276 • •
F5 5-Valve Manifold, Carbon Steel • •
F7 5-Valve Manifold, Alloy C-276 • •
PlantWeb Control Functionality D 1-7
Standard Standard
A01 FOUNDATION fieldbus Advanced Control Function Block Suite • — ★

PlantWeb Diagnostic Functionality
Standard Standard
D01 FOUNDATION fieldbus Diagnostics Suite • — ★

DA2(23) Advanced HART Diagnostic Suite • — ★

PlantWeb Enhanced Measurement Functionality
Standard Standard
H01(24) FOUNDATION fieldbus Fully Compensated Mass Flow Block • — ★

Cold Temperature
Standard Standard
BRR -60 °F (-51 °C) Cold Temperature Start-up — • ★

Alarm Limit(19)(25)

Standard Standard
C4 NAMUR Alarm & Saturation Levels, High Alarm • • ★

C5 NAMUR Alarm & Saturation Levels, Low Alarm • • ★

C6 Custom Alarm & Saturation Levels, High Alarm • • ★

C7 Custom Alarm & Saturation Levels, Low Alarm • • ★

C8 Low Alarm (Standard Rosemount Alarm & Saturation Levels) • • ★

Hardware Adjustments and Ground Screw
Standard Standard
D1(19)(25)(26) Hardware Adjustments (zero, span, alarm, security) • — ★

D4 External Ground Screw Assembly • • ★

DA(19)(25)(26) Hardware Adjustments (zero, span, alarm, security) & External Ground Screw Assembly • — ★

Conduit Plug
Standard Standard
DO 316 SST Conduit Plug (standard for all 3051SF Models) • • ★

Conduit Electrical Connector
Standard Standard
GE(27) M12, 4-pin, Male Connector (eurofast®) • • ★

GM(27) A size Mini, 4-pin, Male Connector (minifast®) • • ★

Typical Model Number: 3051SFA D L 060 D C H P S 2 T1 0 0 0 3 2A A 1A 3

(1) Provide the “A” dimension for Flanged, Flange-Lok, and Threaded Flo-Tap models. Provide the “B” dimension for Flange Flo-Tap models.

(2) Available in remote mount applications only.

(3) The cage nipple is constructed of 304SST.

(4) Temperature Measurement Option code T or R is required for Measurement Type codes 1, 3, 5, and 7.

(5) Required for Measurement Type codes 2, 4, 6, and D.

(6) Required for Measurement Type codes 3, 4, 7, and D.

(7) For Measurement Type 1, 2, 5, and 6 with DP range 1, absolute limits are 0.5 to 2000 psi (0,03 to 137,9 bar) and gage limits are 
-14.2 to 2000 psig (-0,98 to 137,9 bar).

(8) Available approvals are FM Intrinsically Safe, Division 2 (option code I5), CSA Intrinsically Safe (option code I6), ATEX Intrinsic Safety (option code I1), and 
IECEx Intrinsic Safety (option code I7).

(9) Only available with output code X.

(10) Available with output code A only.

(11) Only available with differential pressure ranges 2 and 3, and silicone fill fluid.

(12) Long-life Power Module must be shipped separately, order Part No. 00753-9220-0001.

 Table 1. Rosemount 3051SFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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(13) Applies to assembled flowmeter only, mounting not tested.

(14) Instrument Connections for Remote Mount Options and Isolation Valves for Flo-tap Models are not included in the Material Traceability Certification.

(15) Not available with Transmitter Connection Platform 6.

(16) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO 15156 for sour oil field production environments. Environmental 
limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(17) Not available with M20 or G ½ conduit entry size.

(18) Not available with housing code 7J.

(19) Not available with output code X.

(20) Not available with output code F, option code DA2, or option code QT.

(21) See the 3051S Reference Manual (document number 00809-0100-4801) for cable requirements. Contact an Emerson Process Management representative 
for additional information.

(22) Not available with Housing code 5A, 5J, or 7J. External ground screw assembly (option code D4) is included with the T1 option. The T1 option is not needed 
with FISCO Product Certifications, transient protection is included with the FISCO Product Certification code IA.

(23) Includes Hardware Adjustments (option code D1) as standard. Not available with output code X.

(24) Requires Rosemount Engineering Assistant version 5.5.1 to configure. Also requires Measurement Type D and output code F.

(25) Not available with Output Protocol code F.

(26) Not available with housing style codes 2E, 2F, 2G, 2M, 5A, 5J, or 7J.

(27) Not available with Housing code 5A, 5J, or 7J. Available with Intrinsically Safe approvals only. For FM Intrinsically Safe, Division 2 (option code I5) or FM FISCO 
Intrinsically Safe (option code IE), install in accordance with Rosemount drawing 03151-1009 to maintain outdoor rating (NEMA 4X and IP66).
12

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2473 of 3354



Product Data Sheet
00813-0100-4485, Rev EC
June 2013 Rosemount DP Flow

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
13

Rosemount 3051SFC Compact Flowmeter
• Compact Conditioning flowmeters reduce straight piping requirements to 2D upstream and 2D 

downstream from a flow disturbance
• Simple installation of Compact flowmeters between any existing raised-face flanges
• Compact Annubar flowmeters reduce permanent pressure loss and energy costs

 Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description

Measurement 
Type

• = Available
— = 
Unavailable

D 1-7
3051SFC Compact Flowmeter • •
Transmitter Feature Board Measurement Type
Standard Standard
1 Fully Compensated Mass & Energy Flow Calculations – Differential & Static Pressure w/ 

Temperature
— • ★

2 Compensated Flow Calculations – Differential & Static Pressures — • ★

3 Compensated Flow Calculations – Differential Pressure & Temperature — • ★

4 Compensated Flow Calculations – Differential Pressure — • ★

D Differential Pressure • — ★

Expanded
5 Process Variables Only (No Flow Calculations) – Differential & Static Pressures with Temperature — •
6 Process Variables Only (No Flow Calculations) – Differential & Static Pressures — •
7 Process Variables Only (No Flow Calculations) – Differential Pressure & Temperature — •
Primary Element Technology
Standard Standard
A Annubar® Averaging Pitot Tube • • ★

C Conditioning Orifice Plate • • ★

P Orifice Plate • • ★

Material Type
Standard Standard
S 316 SST • • ★

Line Size
Standard Standard
005(1) 1/2-in. (15 mm) • • ★

010(1) 1-in. (25 mm) • • ★

015(1) 11/2-in. (40 mm) • • ★

020 2-in. (50 mm) • • ★

030 3-in. (80 mm) • • ★

040 4-in. (100 mm) • • ★

060 6-in. (150 mm) • • ★

080 8-in. (200 mm) • • ★

100(2)(3) 10-in. (250 mm) • • ★

120(2)(3) 12-in. (300 mm) • • ★

Primary Element Type
Standard Standard
N000 Annubar Sensor Size 1 • • ★

N040 0.40 Beta Ratio () • • ★

N065(4) 0.65 Beta Ratio () • • ★

Temperature Measurement
Standard Standard
T(6) Integral RTD — • ★

0(5) No Temperature Sensor • • ★

Expanded
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R(6) Remote Thermowell and RTD • •
Transmitter Connection Platform D 1-7
Standard Standard
3 Direct-mount • • ★

7 Remote-mount, NPT Connections • • ★

Differential Pressure Range
Standard Standard
1 0 to 25 inH2O (0 to 62.3 mbar) • • ★

2 0 to 250 inH2O (0 to 623 mbar) • • ★

3 0 to 1000 inH2O (0 to 2.5 bar) • • ★

Static Pressure Range
Standard Standard
A(7) None • • ★

D Absolute 0 to 800 psia (0 to 55.2 bar) — • ★

E(8) Absolute 0 to 3626 psia (0 to 250 bar) — • ★

J Gage -14.2 to 800 psig (-0.979 to 55.2 bar) — • ★

K(8) Gage -14.2 to 3626 psig (-0.979 to 250 bar) — • ★

Transmitter Output
Standard Standard
A 4–20 mA with digital signal based on HART protocol • • ★

F(9) FOUNDATION fieldbus protocol • — ★

X(10)(11) Wireless • — ★

Transmitter Housing Style Material
Conduit Entry 
Size

Standard Standard
00 None (Customer-supplied electrical connection) • — ★

1A PlantWeb Housing Aluminum 1/2-14 NPT • • ★

1B PlantWeb Housing Aluminum M20 x 1.5 • • ★

1J PlantWeb Housing SST 1/2-14 NPT • • ★

1K PlantWeb Housing SST M20 x 1.5 • • ★

2A Junction Box Housing Aluminum 1/2-14 NPT • — ★

2B Junction Box Housing Aluminum M20 x 1.5 • — ★

2E Junction Box housing with output for remote display and 
interface

Aluminum 1/2-14 NPT • — ★

2F Junction Box housing with output for remote display and 
interface

Aluminum M20 x 1.5 • — ★

2J Junction Box Housing SST 1/2-14 NPT • — ★

2M Junction Box housing with output for remote display and 
interface

SST 1/2-14 NPT • — ★

5A(12) Wireless PlantWeb housing Aluminum 1/2-14 NPT • — ★

5J(12) Wireless PlantWeb housing SST 1/2-14 NPT • — ★

7J(10)(13) Quick Connect (A size Mini, 4-pin male termination) • — ★

Expanded
1C PlantWeb Housing Aluminum G1/2 • •
1L PlantWeb Housing SST G1/2 • •
2C Junction Box Housing Aluminum G1/2 • —
2G Junction Box housing with output for remote display and 

interface
Aluminum G1/2 • —

Transmitter Performance Class
Standard Standard
3051S MultiVariable SuperModule, Measurement Types 1, 2, 5, and 6 • •

 Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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3 Ultra for Flow: up to 0.75% flow rate accuracy, 14:1 flow turndown, 10-yr stability, limited 12-yr 
warranty

• • ★

5 Classic MV: up to 1.10% flow rate accuracy, 8:1 flow turndown, 5-yr stability — • ★

3051S Single Variable SuperModule, Measurement Types 3, 4, 7, and D • •
1 Ultra: up to 0.90% flow rate accuracy, 8:1 flow turndown, 10-yr stability, limited 12-yr warranty • — ★

2 Classic: up to 1.40% flow rate accuracy, 8:1 flow turndown, 5-yr stability • — ★

3(14) Ultra for Flow: up to 0.75% flow rate accuracy, 14:1 flow turndown, 10-yr stability, limited 12-yr 
warranty

• • ★

Wireless Options (Requires option code X and wireless PlantWeb housing)
Update Rate, Operating Frequency, and Protocol
Standard Standard
WA User Configurable Update Rate • — ★

Operating Frequency and Protocol
Standard
3 2.4 GHz DSSS, IEC 62591 (WirelessHART) • — ★

Omnidirectional Wireless Antenna
Standard
WK External Antenna • — ★

WM Extended Range, External Antenna • — ★

Expanded
WN High-Gain, Remote Antenna • —
SmartPower™

Standard
1(15) Adapter for Black Power Module (I.S. Power Module Sold Separately) • — ★

Other Options (Include with selected model number)
Installation Accessories
Standard Standard
A ANSI Alignment Ring (150#) (Only required for 10-in. (250 mm) and 12-in. (300mm) line sizes) • • ★

C ANSI Alignment Ring (300#) (Only required for 10-in. (250 mm) and 12-in. (300mm) line sizes) • • ★

D ANSI Alignment Ring (600#) (Only required for 10-in. (250 mm) and 12-in. (300mm) line sizes) • • ★

G DIN Alignment Ring (PN 16) • • ★

H DIN Alignment Ring (PN 40) • • ★

J DIN Alignment Ring (PN 100) • • ★

Expanded
B JIS Alignment Ring (10K) • •
R JIS Alignment Ring (20K) • •
S JIS Alignment Ring (40K) • •
Remote Adapters
Standard Standard
E Flange adapters 316 SST (1/2-in. NPT) • • ★

High Temperature Applications
Expanded
T Graphite Valve Packing (Tmax = 850 °F) • •
Flow Calibration
Expanded
WC(16) Flow Calibration, 3 Pt, Conditioning Option C (All Pipe Schedules) • •
WD(17)(18) Flow Calibration, 10 Pt, Conditioning Option C (All Schedules), Annubar Option A (Schedule 40) • •
Pressure Testing
Expanded
P1 Hydrostatic Testing with Certificate • •
Special Cleaning
Expanded
P2(19) Cleaning for Special Processes • •
PA Cleaning per ASTM G93 Level D (section 11.4) • •

 Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Special Inspection
Standard Standard
QC1 Visual & Dimensional Inspection with Certificate • • ★

QC7 Inspection & Performance Certificate • • ★

Transmitter Calibration Certification
Standard Standard
Q4 Calibration Data Certificate for Transmitter • • ★

QP Calibration Certificate and Tamper Evident Seal • • ★

Quality Certification for Safety D 1-7
Standard Standard
QS(20)(21) Prior-use certificate of FMEDA data • — ★

QT(20)(21)(25) Safety Certified to IEC 61508 with certificate of FMEDA data • — ★

Material Traceability Certifications
Standard Standard
Q8 Material Traceability Certification per EN 10204:2004 3.1 • • ★

Code Conformance
Expanded
J2 ANSI / ASME B31.1 • •
J3 ANSI / ASME B31.3 • •
J4 ANSI / ASME B31.8 • •
Material Conformance
Expanded
J5(22) NACE MR-0175 / ISO 15156 • •
Country Certification
Expanded
J1 Canadian Registration • •
Product Certifications
Standard Standard
E1 ATEX Flameproof • • ★

I1 ATEX Intrinsic Safety • • ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only • — ★

N1 ATEX Type n • • ★

ND ATEX Dust • • ★

K1 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E1, I1, N1, and ND) • • ★

E4 TIIS Flameproof • • ★

E5 FM Explosion-proof, Dust Ignition-proof • • ★

I5 FM Intrinsically Safe, Division 2 • • ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 and I5) • • ★

E6(23) CSA Explosion-proof, Dust Ignition-proof, Division 2 • • ★

I6 CSA Intrinsically Safe • • ★

K6(23) CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E6 and I6) • • ★

E7 IECEx Flameproof, Dust Ignition-proof • • ★

I7 IECEx Intrinsic Safety • • ★

K7 IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, Type n (combination of E7, I7, and N7) • • ★

E3 China Flameproof • • ★

I3 China Intrinsic Safety • • ★

KA(23)(24) ATEX and CSA Flameproof, Intrinsically Safe, Division 2 (combination of E1, I1, E6, and I6) • • ★

KB(23)(24) FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of 
E5, E6, I5, and I6)

• • ★

KC(24) FM and ATEX Explosion-proof, Intrinsically Safe, Division 2 (combination of E5, E1, I5, and I1) • • ★

KD(23)(24) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of E5, E6, E1, I5, I6, and I1) • • ★

Shipboard Approvals
Standard
SBS American Bureau of Shipping • • ★

 Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
16

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2477 of 3354



Product Data Sheet
00813-0100-4485, Rev EC
June 2013 Rosemount DP Flow

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Sensor Fill Fluid and O-ring Options D 1-7
Standard Standard
L1 Inert Sensor Fill Fluid • • ★

L2 Graphite-filled (PTFE) O-ring • • ★

LA Inert sensor fill fluid and graphite-filled (PTFE) O-ring • • ★

Digital Display(25)

Standard Standard
M5 PlantWeb LCD display • • ★

M7(21)(26)(27) Remote mount LCD display and interface, PlantWeb housing, no cable, SST bracket • • ★

M8(21)(26) Remote mount LCD display and interface, PlantWeb housing, 50 ft. (15m) cable, SST bracket • • ★

M9(21)(26) Remote mount LCD display and interface, PlantWeb housing, 100 ft. (31m) cable, SST bracket • • ★

Transient Protection
Standard Standard
T1(28) Transient terminal block • • ★

Manifold for Remote Mount Option
Standard Standard
F2 3-Valve Manifold, SST • • ★

F6 5-Valve Manifold, SST • • ★

PlantWeb Control Functionality
Standard Standard
A01 FOUNDATION fieldbus Advanced Control Function Block Suite • — ★

PlantWeb Diagnostic Functionality
Standard Standard
D01 FOUNDATION fieldbus Diagnostics Suite • — ★

DA2(29) Advanced HART Diagnostic Suite • — ★

PlantWeb Enhanced Measurement Functionality
Standard Standard
H01(30) FOUNDATION fieldbus Fully Compensated Mass Flow Block • — ★

Cold Temperature 
Standard Standard
BRR -60 °F (-51 °C) Cold Temperature Start-up • • ★

Alarm Limit(20)(21)

Standard Standard
C4 NAMUR Alarm & Saturation Levels, High Alarm • • ★

C5 NAMUR Alarm & Saturation Levels, Low Alarm • • ★

C6 Custom Alarm & Saturation Levels, High Alarm • • ★

C7 Custom Alarm & Saturation Levels, Low Alarm • • ★

C8 Low Alarm (Standard Rosemount Alarm & Saturation Levels) • • ★

Hardware Adjustments and Ground Screw
Standard Standard
D1(20)(21)(31) Hardware Adjustments (zero, span, alarm, security). • — ★

D4 External ground screw assembly • • ★

DA(20)(21)(31) Hardware adjustments (zero, span, alarm, security) and external ground screw assembly • — ★

Conduit Plug
Standard Standard
DO 316 SST Conduit Plug • • ★

Conduit Electrical Connector
Standard Standard
ZE(32) M12, 4-pin, Male Connector (eurofast) • • ★

ZM A size Mini, 4-pin, Male Connector (minifast) • • ★

Typical Model Number: 3051SFC 1 C S 060 N 065 T 3 2 J A 1A 3

(1) Available with primary element technology P only.

(2) For the 10-in. (250 mm) and 12-in. (300 mm) line size, the alignment ring must be ordered (Installation Accessories).

(3) 10-in. (250 mm) and 12-in. (300 mm) line sizes not available with Primary Element Technology A.

 Table 2. Rosemount 3051SFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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(4) For 2-in. (50 mm) line sizes the Primary Element Type is 0.6 for Primary Element Technology Code C.

(5) Required for Measurement Type codes 2, 4, 6, and D.

(6) Only available with Transmitter Feature Board Measurement Type: 1, 3, 5, 7.

(7) Required for Measurement Type codes 3, 4, 7, and D.

(8) For Measurement Type 1, 2, 5, and 6 with DP range 1, absolute limits are 0.5 to 2000 psi (0,03 to 137,9 bar) and gage limits are 
-14.2 to 2000 psig (-0,98 to 137,9 bar).

(9) Requires PlantWeb housing.

(10) Available approvals are FM Intrinsically Safe, Division 2 (option code I5), CSA Intrinsically Safe (option code I6), ATEX Intrinsic Safety
(option code I1), and IECEx Intrinsic Safety (option code I7).

(11) Requires wireless options and wireless PlantWeb housing.

(12) Only available with output code X.

(13) Available with output code A only. 

(14) Only available with differential pressure ranges 2 and 3, and silicone fill fluid.

(15) Long-life Power Module must be shipped separately, order Part No. 00753-9220-0001.

(16) Available with primary element technology C only.

(17) Available with primary element technology C or A only.

(18) For Annubar Option A, consult factory for pipe schedules other than Sch. 40.

(19) Available with primary element technology C or P only.

(20) Not available with Output Protocol code F.

(21) Not available with output code X.

(22) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(23) Not available with M20 or G ½ conduit entry size.

(24) Not available with Temperature Measurement option T: Integral RTD

(25) Not available with housing code 7J.

(26) Not available with output code F, option code DA2, or option code QT.

(27) See the 3051S Reference Manual (document number 00809-0100-4801) for cable requirements. Contact an Emerson Process Management representative 
for additional information.

(28) Not available with Housing code 00, 5A, 5J, or 7J. External ground screw assembly (option code D4) is included with the T1 option. The T1 option is not 
needed with FISCO Product Certifications, transient protection is included with the FISCO Product Certification code IA.

(29) Includes Hardware Adjustments (option code D1) as standard. Not available with output code X.

(30) Requires Rosemount Engineering Assistant version 5.5.1 to configure. Also requires Measurement Type D and output code F.

(31) Not available with housing style codes 2E, 2F, 2G, 2M, 5A, 5J, or 7J.

(32) Not available with Housing code 5A, 5J, or 7J. Available with Intrinsically Safe approvals only. For FM Intrinsically Safe, Division 2 (option code I5) or FM 
FISCO Intrinsically Safe (option code IE), install in accordance with Rosemount drawing 03151-1009 to maintain outdoor rating (NEMA 4X and IP66).
18
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Rosemount 3051SFP Integral Orifice Flowmeter
• Precision honed pipe section for increased accuracy in small line sizes
• Self-centering plate design prevents alignment errors that magnify measurement inaccuracies 

in small line sizes

 Table 3. Rosemount 3051SFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description

Measurement 
Type

• = Available
— = 
Unavailable

D 1-7
3051SFP Integral Orifice Flowmeter • •
Measurement Type
Standard Standard
1 Fully Compensated Mass & Energy Flow Calculations – Differential & Static Pressures w/ 

Temperature
— • ★

2 Compensated Flow Calculations – Differential and Static Pressures — • ★

3 Compensated Flow Calculations – Differential Pressure and Temperature — • ★

4 Compensated Flow Calculations – Differential Pressure — • ★

D Differential Pressure • — ★

Expanded
5 Process Variables Only (No Flow Calculations) – Differential and Static Pressures with 

Temperature
— •

6 Process Variables Only (No Flow Calculations) – Differential and Static Pressures — •
7 Process Variables Only (No Flow Calculations) – Differential Pressure and Temperature — •
Body Material
Standard Standard
S 316 SST • • ★

Line Size 
Standard Standard
005 1/2-in. (15 mm) • • ★

010 1-in. (25 mm) • • ★

015 11/2-in. (40 mm) • • ★

Process Connection
Standard Standard
T1 NPT Female Body (Not Available with Remote Thermowell and RTD) • • ★

S1(1) Socket Weld Body (Not Available with Remote Thermowell and RTD) • • ★

P1 Pipe Ends: NPT threaded • • ★

P2 Pipe Ends: Beveled • • ★

D1 Pipe Ends: Flanged, DIN PN16, slip-on • • ★

D2 Pipe Ends: Flanged, DIN PN40, slip-on • • ★

D3 Pipe Ends: Flanged, DIN PN100, slip-on • • ★

W1 Pipe Ends: Flanged, ANSI Class 150, weld-neck • • ★

W3 Pipe Ends: Flanged, ANSI Class 300, weld-neck • • ★

W6 Pipe Ends: Flanged, ANSI Class 600, weld-neck • • ★

A1 Pipe Ends: Flanged, RF, ANSI Class 150, slip-on • • ★

A3 Pipe Ends: Flanged, RF, ANSI Class 300, slip-on • • ★

A6 Pipe Ends: Flanged, RF, ANSI Class 600, slip-on • • ★

Expanded
R1 Pipe Ends: Flanged, RTJ, ANSI Class 150, slip-on • •
R3 Pipe Ends: Flanged, RTJ, ANSI Class 300, slip-on • •
R6 Pipe Ends: Flanged, RTJ, ANSI Class 600, slip-on • •
P9 Special Process Connection • •
19
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Orifice Plate Material
Standard Standard
S 316 SST • • ★

Expanded
H Alloy C-276 • •
M Alloy 400 • •
Bore Size Option D 1-7
Standard Standard
0066 0.066-in. (1.68 mm) for 1/2-in. pipe • • ★

0109 0.109-in. (2.77 mm) for 1/2-in. pipe • • ★

0160 0.160-in. (4.06 mm) for 1/2-in. pipe • • ★

0196 0.196-in. (4.98 mm) for 1/2-in. pipe • • ★

0260 0.260-in. (6.60 mm) for 1/2-in. pipe • • ★

0340 0.340-in. (8.64 mm) for 1/2-in. pipe • • ★

0150 0.150-in. (3.81 mm) for 1-in. pipe • • ★

0250 0.250-in. (6.35 mm) for 1-in. pipe • • ★

0345 0.345-in. (8.76 mm) for 1-in. pipe • • ★

0500 0.500-in. (12.70 mm) for 1-in. pipe • • ★

0630 0.630-in. (16.00 mm) for 1-in. pipe • • ★

0800 0.800-in. (20.32 mm) for 1-in. pipe • • ★

0295 0.295-in. (7.49 mm) for 11/2-in. pipe • • ★

0376 0.376-in. (9.55 mm) for 11/2-in. pipe • • ★

0512 0.512-in. (13.00 mm) for 11/2-in. pipe • • ★

0748 0.748-in. (19.00 mm) for 11/2-in. pipe • • ★

1022 1.022-in. (25.96 mm) for 11/2-in. pipe • • ★

1184 1.184-in. (30.07 mm) for 11/2-in. pipe • • ★

Expanded
0010 0.010-in. (0.25 mm) for 1/2-in. pipe • •
0014 0.014-in. (0.36 mm) for 1/2-in. pipe • •
0020 0.020-in. (0.51 mm) for 1/2-in. pipe • •
0034 0.034-in. (0.86 mm) for 1/2-in. pipe • •
Transmitter Connection Platform
Standard Standard
D3 Direct-mount, 3-valve Manifold, SST • • ★

D5 Direct-mount, 5-valve Manifold, SST • • ★

R3 Remote-mount, 3-valve Manifold, SST • • ★

R5 Remote-mount, 5-valve Manifold, SST • • ★

Expanded
D4 Direct-mount, 3-valve Manifold, Alloy C-276 • •
D6 Direct-mount, 5-valve Manifold, Alloy C-276 • •
D7 Direct-mount, High Temperature, 5-valve Manifold, SST • •
R4 Remote-mount, 3-valve Manifold, Alloy C-276 • •
R6 Remote-mount, 5-valve Manifold, Alloy C-276 • •
Differential Pressure Range
Standard Standard
1 0 to 25 inH2O (0 to 62.3 mbar) • • ★

2 0 to 250 inH2O (0 to 623 mbar) • • ★

3 0 to 1000 inH2O (0 to 2.5 bar) • • ★

Static Pressure Range
Standard Standard
A(2) None • • ★

D Absolute 0 to 800 psia (0 to 55.2 bar) — • ★

E(3) Absolute 0 to 3626 psia (0 to 250 bar) — • ★

 Table 3. Rosemount 3051SFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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J Gage -14.2 to 800 psig (-0.979 to 55.2 bar) — • ★

K(3) Gage -14.2 to 3626 psig (-0.979 to 250 bar) — • ★

Transmitter Output D 1-7
Standard Standard
A 4–20 mA with digital signal based on HART protocol • • ★

F FOUNDATION fieldbus (Requires PlantWeb housing) • — ★

X(4) Wireless (Requires wireless options and wireless PlantWeb housing) • — ★

Transmitter Housing Style Material Conduit Entry Size
Standard Standard
00 None (Customer-supplied electrical connection) • — ★

1A PlantWeb Housing Aluminum 1/2-14 NPT • • ★

1B PlantWeb Housing Aluminum M20 x 1.5 • • ★

1J PlantWeb Housing SST 1/2-14 NPT • • ★

1K PlantWeb Housing SST M20 x 1.5 • • ★

2A Junction Box Housing Aluminum 1/2-14 NPT • — ★

2B Junction Box Housing Aluminum M20 x 1.5 • — ★

2E Junction Box Housing with output for remote 
display and interface

Aluminum 1/2-14 NPT • — ★

2F Junction Box Housing with output for remote 
display and interface 

Aluminum M20 x 1.5 • — ★

2J Junction Box Housing SST 1/2-14 NPT • — ★

2M Junction Box Housing with output for remote 
display and interface

SST 1/2-14 NPT • — ★

5A(5) Wireless PlantWeb Housing Aluminum 1/2–14 NPT • — ★

5J(5) Wireless PlantWeb Housing SST 1/2–14 NPT • — ★

7J(4)(6) Quick Connect (A size Mini, 4-pin male termination) • — ★

Expanded
1C PlantWeb Housing Aluminum G1/2 • •
1L PlantWeb Housing SST G1/2 • •
2C Junction Box Housing Aluminum G1/2 • —
2G Junction Box Housing with output for remote 

display and interface
Aluminum G1/2 • —

Transmitter Performance Class
Standard Standard
3051S MultiVariable SuperModule, Measurement Types 1, 2, 5, and 6
3(7) Ultra for Flow: 0.95% flow rate accuracy, 14:1 flow turndown, 10-year stability, limited 12-year 

warranty
• • ★

5 Classic MV: 1.25% flow rate accuracy, 8:1 flow turndown, 5-year stability — • ★

3051S Single Variable SuperModule, Measurement Types 3, 4, 7, and D
1 Ultra: 1.05% flow rate accuracy, 8:1 flow turndown, 10-year stability, limited 12-year warranty • • ★

2 Classic: 1.50% flow rate accuracy, 8:1 flow turndown, 5-year stability • • ★

3(7) Ultra for Flow: 0.95% flow rate accuracy, 14:1 flow turndown, 10-year stability, limited 12-year 
warranty

• • ★

Wireless Options (Requires option code X and wireless PlantWeb housing)
Update Rate, Operating Frequency and Protocol
Standard Standard
WA User Configurable Update Rate • — ★

Operating Frequency and Protocol
Standard
3 2.4 GHz DSSS, IEC 62591 (WirelessHART) • — ★

Omnidirectional Wireless Antenna
Standard
WK External Antenna • — ★

WM Extended Range, External Antenna • — ★

 Table 3. Rosemount 3051SFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Expanded
WN High-Gain, Remote Antenna • —
SmartPower™

Standard
1(8) Adapter for Black Power Module (I.S. Power Module Sold Separately) • — ★

Other Options (Include with selected model number)
Transmitter / Body Bolt Material D 1-7
Expanded
G(9) High temperature Option (850 °F (454 °C)) • •
Temperature Sensor
Standard Standard
T(10) Thermowell and RTD • • ★

Optional Connection
Standard Standard
G1 DIN 19213 Transmitter Connection • • ★

Pressure Testing
Expanded
P1(11) (12) Hydrostatic Testing with Certificate • •
Special Cleaning
Expanded
P2 Cleaning for Special Services • •
PA Cleaning per ASTM G93 Level D (Section 11.4) • •
Material Testing
Expanded
V1 Dye Penetrant Exam • •
Material Examination
Expanded
V2 Radiographic Examination (available only with Process Connection code W1, W3, and W6) • •
Flow Calibration
Expanded
WD(13) Discharge Coefficient Verification • •
WZ(13) Special Calibration • •
Special Inspection
Standard Standard
QC1 Visual & Dimensional Inspection with Certificate • • ★

QC7 Inspection & Performance Certificate • • ★

Material Traceability Certification
Standard Standard
Q8 Material certification per EN 10204:2004 3.1 • • ★

Code Conformance
Expanded
J2(14) ANSI / ASME B31.1 • •
J3(14) ANSI / ASME B31.3 • •
J4(14) ANSI / ASME B31.8 • •
Materials Conformance
Expanded
J5(15) NACE MR-0175 / ISO 15156 • •
Country Certification
Standard Standard
J6 European Pressure Directive (PED) • • ★

Expanded
J1 Canadian Registration • •
Transmitter Calibration Certification
Standard Standard
Q4 Calibration Data Certificate for Transmitter • • ★

 Table 3. Rosemount 3051SFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Quality Certification for Safety
Standard Standard
QS(16)(17) Prior-use Certificate of FMEDA data • — ★

QT(16)(17)(19) Safety-certified to IEC 61508 with Certificate of FMEDA data • — ★

Product Certifications D 1-7
Standard Standard
E1 ATEX Flameproof • • ★

I1 ATEX Intrinsic Safety • • ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only • — ★

N1 ATEX Type n • • ★

ND ATEX Dust • • ★

K1 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E1, I1, N1, and ND) • • ★

E4 TIIS Flameproof • • ★

E5 FM Explosion-proof, Dust Ignition-proof • • ★

I5 FM Intrinsically Safe, Division 2 • • ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 and I5) • • ★

E6(18) CSA Explosion-proof, Dust Ignition-proof, Division 2 • • ★

I6 CSA Intrinsically Safe • • ★

K6(18) CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E6 and I6) • • ★

E7 IECEx Flameproof, Dust Ignition-proof • • ★

I7 IECEx Intrinsic Safety • • ★

K7 IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, Type n (combination of E7, I7, and N7) • • ★

E3 China Flameproof • • ★

I3 China Intrinsic Safety • • ★

KA(18) ATEX and CSA Flameproof, Intrinsically Safe, Division 2 (combination of E1, I1, E6, and I6) • • ★

KB(18) FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of 
E5, E6, I5, and I6)

• • ★

KC FM and ATEX Explosion-proof, Intrinsically Safe, Division 2 (combination of E5, E1, I5, and I1) • • ★

KD(18) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of E5, I5, E6, I6, E1, and I1) • • ★

Shipboard Approvals
Standard Standard
SBS American Bureau of Shipping • • ★

Sensor Fill Fluid and O-ring Options
Standard Standard
L1 Inert Sensor Fill Fluid • • ★

L2 Graphite-filled (PTFE) O-ring • • ★

LA Inert sensor fill fluid and graphite-filled (PTFE) O-ring • • ★

Digital Display(19)

Standard Standard
M5 PlantWeb LCD display (Requires PlantWeb housing) • • ★

M7(16)(20)(21) Remote mount LCD display and interface, PlantWeb housing, no cable, SST bracket • — ★

M8(16)(21) Remote mount LCD display and interface, PlantWeb housing, 50 ft. (15 m) cable, SST bracket • — ★

M9(16)(21) Remote mount LCD display and interface, PlantWeb housing, 100 ft. (31 m) cable, SST bracket • — ★

Transient Protection
Standard Standard
T1(22) Transient terminal block • • ★

PlantWeb Control Functionality
Standard Standard
A01 FOUNDATION fieldbus Advanced Control Function Block Suite • — ★

PlantWeb Diagnostic Functionality
Standard Standard
D01 FOUNDATION fieldbus Diagnostics Suite • — ★

DA2(23) Advanced HART Diagnostics Suite • — ★

 Table 3. Rosemount 3051SFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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PlantWeb Enhanced Measurement Functionality
Standard Standard
H01(24) FOUNDATION fieldbus Fully Compensated Mass Flow Block • — ★

Cold Temperature
Standard Standard
BRR -60 °F (-51 °C) Cold Temperature Start-up — • ★

Alarm Limit(16)(17) D 1-7
Standard Standard
C4 NAMUR Alarm & Saturation Levels, High Alarm • • ★

C5 NAMUR Alarm & Saturation Levels, Low Alarm • • ★

C6 Custom Alarm & Saturation Levels, High Alarm • • ★

C7 Custom Alarm & Saturation Levels, Low Alarm • • ★

C8 Low Alarm (Standard Rosemount Alarm & Saturation Levels) • • ★

Hardware Adjustments and Ground Screw
Standard Standard
D1(16)(17)(25) Hardware Adjustments (zero, span, alarm, security) • — ★

D4 External ground screw assembly • • ★

DA(16)(17)(25) Hardware adjustments (zero, span, alarm, security) & External Ground Screw Assembly • — ★

Conduit Plug
DO 316 SST Conduit Plug 
Conduit Electrical Connector
Expanded
GE (26) M12, 4-pin, Male Connector (eurofast®) • •
GM(26) A size Mini, 4-pin, Male Connector (minifast®) • •
Typical Model Number: 3051SFP 1  S  010 W3  S  0150 D3  1  J  A 1A 3  M5

(1) To improve pipe perpendicularity for gasket sealing, socket diameter is smaller than standard pipe O.D.

(2) Required for Measurement Type codes 3, 4, 7, and D.

(3) For Measurement Type 1, 2, 5, and 6 with DP range 1, absolute limits are 0.5 to 2000 psi (0,03 to 137,9 bar) and gage limits are 
-14.2 to 2000 psig (-0,98 to 137,9 bar).

(4) Available approvals are FM Intrinsically Safe, Division 2 (option code I5), CSA Intrinsically Safe (option code I6), ATEX Intrinsic Safety
(option code I1), and IECEx Intrinsic Safety (option code I7).

(5) Only available with output code X.

(6) Only available with output code A.

(7) Only available with differential pressure ranges 2 and 3, and silicone fill fluid.

(8) Long-life Power Module must be shipped separately, order Part No. 00753-9220-0001.

(9) Not available with 11/2-in. (38 mm) line size.

(10) Thermowell material is the same as the body material.

(11) Does not apply to Process Connection codes T1 and S1.

(12) Option P1 may not be ordered in combination with P2 or PA.

(13) Not available for bore sizes 0010, 0014, 0020, 0034, 0066, or 0109.

(14) Not available with DIN Process Connection codes D1, D2, or D3.

(15) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(16) Not available with output code X.

(17) Not available with Output Protocol code F.

(18) Not available with M20 or G ½ conduit entry size.

(19) Not available with housing code 7J.

(20) See the 3051S Reference Manual (document number 00809-0100-4801) for cable requirements. Contact an Emerson Process Management representative 
for additional information.

(21) Not available with output code F, option code DA2, or option code QT.

 Table 3. Rosemount 3051SFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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(22) Not available with Housing code 5A, 5J, or 7J. The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO 
Product Certification code IA.

(23) Includes Hardware Adjustments (option code D1) as standard. Not available with output code X.

(24) Requires Rosemount Engineering Assistant version 5.5.1 to configure. Also requires Measurement Type D and output code F.

(25) Not available with housing style codes 2E, 2F, 2G, 2M, 5A, 5J, or 7J.

(26) Not available with Housing code 5A, 5J, or 7J. Available with Intrinsically Safe approvals only. For FM Intrinsically Safe, Division 2 (option code I5) or 
FM FISCO Intrinsically Safe (option code IE), install in accordance with Rosemount drawing 03151-1009 to maintain outdoor rating (NEMA 4X and IP66).
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3051SF Series Specifications
3051SF PERFORMANCE SPECIFICATIONS
Performance assumptions include: measured pipe I.D, transmitter is trimmed for optimum flow accuracy, and 
performance is dependent on application parameters.
 Table 4. MultiVariable Flow Performance - Flow Reference Accuracy (Measurement Type 1)(1)(2)

(1) Measurement Types 2 - 4 assume that the unmeasured variables are constant. Additional uncertainty will depend on the variation in the unmeasured 
variables. DP Calibrated at up to 1/10th full scale to optimize accuracy over range of use.

(2) Range 1 flowmeters experience an additional uncertainty up to 0.9%. Consult your Emerson Process Management Representative for exact specifications.

3051SFA Annubar Flowmeter
Classic MV (8:1 flow turndown) Ultra for Flow (14:1 flow turndown)

Ranges 2-3 ±1.15% of Flow Rate ±0.80% of Flow Rate
3051SFC_A Compact Annubar Flowmeter - Annubar Option A

Classic MV (8:1 flow turndown) Ultra for Flow (14:1 flow turndown)
Ranges 2-3 Uncalibrated ±1.60% of Flow Rate ±1.55% of Flow Rate

Calibrated ±1.00% of Flow Rate ±0.80% of Flow Rate
3051SFC_C Compact Orifice Flowmeter - Conditioning Option C

Classic MV (8:1 flow turndown) Ultra for Flow (14:1 flow turndown)

Ranges 2-3
=0.4 ±1.10% of Flow Rate ±0.75% of Flow Rate
=0.65 ±1.45% of Flow Rate ±1.15% of Flow Rate

3051SFC_P Compact Orifice Flowmeter - Orifice Option P(3)

(3) For line size less than 2 in. (50 mm) or greater than 8 in. (200 mm), add an additional 0.5% uncertainty.

Classic MV (8:1 flow turndown) Ultra for Flow (14:1 flow turndown)

Ranges 2-3
=0.4 ±1.45% of Flow Rate ±1.30% of Flow Rate
=0.65 ±1.45% of Flow Rate ±1.30% of Flow Rate

3051SFP Integral Orifice Flowmeter
Classic MV (8:1 flow turndown) Ultra for Flow (14:1 flow turndown)

Ranges 2-3

<0.1 ±2.65% of Flow Rate ±2.60% of Flow Rate
0.1< <0.2 ±1.60% of Flow Rate ±1.40% of Flow Rate
0.2< <0.6 ±1.25% of Flow Rate ±0.95% of Flow Rate
0.6< <0.8 ±1.80% of Flow Rate ±1.60% of Flow Rate

 Table 5. Flow Performance - Flow Reference Accuracy (Measurement Type D)(1)(2)(3)

3051SFA Annubar Flowmeter
Classic (8:1 flow turndown) Ultra (8:1 flow turndown) Ultra for Flow (14:1 flow turndown)

Ranges 2-3 ±1.25% of Flow Rate ±0.95% of Flow Rate ±0.80% of Flow Rate
3051SFC_A Compact Annubar Flowmeter-Annubar Option A

Classic MV (8:1 flow turndown) Ultra (8:1 flow turndown) Ultra for Flow (14:1 flow turndown)
Ranges 2-3 Uncalibrated ±1.70% of Flow Rate ±1.65% of Flow Rate ±1.55% of Flow Rate

Calibrated ±1.25% of Flow Rate ±0.95% of Flow Rate ±0.80% of Flow Rate
3051SFC_C Compact Orifice Flowmeter – Conditioning Option C

Classic (8:1 flow turndown) Ultra (8:1 flow turndown) Ultra for Flow (14:1 flow turndown)

Ranges 2-3
=0.4 ±1.10% of Flow Rate ±0.9% of Flow Rate ±0.75% of Flow Rate
=0.65 ±1.40% of Flow Rate ±1.25% of Flow Rate ±1.15% of Flow Rate

3051SFC_P Compact Orifice Flowmeter – Orifice Option P(4)

Classic (8:1 flow turndown) Ultra (8:1 flow turndown) Ultra for Flow (14:1 flow turndown)

Ranges 2-3
=0.4 ±1.80% of Flow Rate ±1.35% of Flow Rate ±1.30% of Flow Rate
=0.65 ±1.80% of Flow Rate ±1.35% of Flow Rate ±1.30% of Flow Rate

3051SFP Integral Orifice Flowmeter
Classic (8:1 flow turndown) Ultra (8:1 flow turndown) Ultra for Flow (14:1 flow turndown)

Ranges 2-3

<0.1 ±2.70% of Flow Rate ±2.65% of Flow Rate ±2.60% of Flow Rate
0.1< <0.2 ±1.80% of Flow Rate ±1.45% of Flow Rate ±1.40% of Flow Rate
0.2< <0.6 ±1.50% of Flow Rate ± 1.10% of Flow Rate ±0.95% of Flow Rate
0.6< <0.8 ±2.00% of Flow Rate ±1.70% of Flow Rate ±1.60% of Flow Rate
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3051SF Dynamic Performance

Mounting Position Effects

Vibration Effect for 3051SFA, 3051SFC, 
and 3051SFP
Less than ±0.1% of URL when tested per the requirements of 
IEC60770-1 field with general application or pipeline with low 
vibration level (10-1000 Hz test frequency range, 0.15mm 
displacement peak amplitude, 20 m/s2 acceleration amplitude)(1)

Power Supply Effect
Less than ±0.005% of calibrated span per volt change in voltage at 
the transmitter terminals

Electromagnetic Compatibility (EMC)

Transient Protection (Option T1)
Meets IEEE C62.41.2-2002, Location Category B

6 kV crest (0.5 s - 100 kHz)
3 kA crest (8 × 20 microseconds)
6 kV crest (1.2 × 50 microseconds)

Meets IEEE C37.90.1-2002 Surge Withstand Capability
SWC 2.5 kV crest, 1.0 MHz wave form

(1) For Measurement Types 5 - 7, refer to the Reference Accuracy specification for the 3051SMV with Measurement Type P.

(2) These flow measurement accuracies assume a constant density, viscosity, and expansibility factor.

(3) Range 1 flowmeters experience an additional uncertainty up to 0.9%. Consult your Emerson Process Management Representative for exact specifications.

(4) For line size less than 2 in. (50 mm) or greater than 8 in. (200 mm), add an additional 0.5% uncertainty.

Total Time Response at 75 °F (24 °C), includes dead time(1)

3051SF_D 3051SF_1, 2, 5, or 6 3051SF_3, 4, or 7
DP Ranges 2-5: 100 ms
Range 1: 255 ms
Range 0: 700 ms

DP Range 1: 310 ms
DP Range 2: 170 ms
DP Range 3: 155 ms
AP & GP: 240 ms

DP Ranges 2-5: 145 ms
DP Range 1: 300 ms
DP Range 0: 745 ms

(1) For FOUNDATION fieldbus (output code F), add 52 ms to stated values (not including segment macro-cycle). 
For option code DA2, add 45 ms (nominal) to stated values.

Dead Time(1)

3051SF_D 3051SF_1-7
45 ms (nominal) DP: 100 ms

AP & GP: 140 ms
RTD Interface: 1 s

(1) For option code DA2, dead time is 90 milliseconds (nominal).

Update Rate(1)

3051SF_D 3051SF_1-7
22 updates per sec. DP: 22 updates per sec.

AP & GP: 11 updates per sec.
RTD Interface: 1 update per sec.

Calculated Variables:
Mass / Volumetric Flow Rate: 22 updates per sec.
Energy Flow Rate: 22 updates per sec.
Totalized Flow: 1 update per sec.

(1) Does not apply to Wireless (output code X). See“Wireless Self-Organizing Networks” on page 31 for wireless update rate. 

Models Ultra, Ultra for Flow, Classic and Classic MV
3051SF_3, 4, 7, or D Zero shifts up to ±1.25 inH2O (3,11 mbar), which can be zeroed

Span: no effect
3051SF_1, 2, 5, or 6 DP Sensor: Zero shifts up to ±1.25 inH2O (3,11 mbar), which can be zeroed

Span: no effect
GP/AP

Sensor:
Zero shifts to ±2.5 inH2O (6,22 mbar), which can be zeroed
Span: no effect

(1) Stainless steel temperature housing is not recom-
mended with primary element technology A in applica-
tions with mechanical vibration.

Meets all relevant requirements of EN 61326 and NAMUR NE-21.(1)(

(1) NAMUR NE-21 does not apply to wireless output code X.

(2) 3051SMV and 3051SF_1, 2, 3, 4, 5, 6, 7 requires shielded cable for both 
temperature and loop wiring.
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3051SF FUNCTIONAL SPECIFICATIONS

Range and Sensor Limits
Flowmeter with Coplanar Sensor Module 

Flowmeter with MultiVariable Sensor Module 

Minimum Span Limits
Transmitter with Coplanar Sensor Module (Single Variable) 

Transmitter with MultiVariable Sensor Module

Range
DP Sensor (3051SF_3, 4, or 7)

Lower (LRL) Upper (URL)
1 0 inH2O (0 mbar) 25 inH2O (62,3 mbar)
2 0 inH2O (0 bar) 250 inH2O (0,62 bar)
3 0 inH2O (0 bar) 1000 inH2O (2,49 bar)

Range
DP Sensor (3051SF1, 2, 5, or 6)

Lower (LRL) Upper (URL)
1 0 inH2O (0 mbar) 25.0 inH2O (62,3 mbar)
2 0 inH2O (0 bar) 250.0 inH2O (0,62 bar)
3 0 inH2O (0 bar) 1000.0 inH2O (2,49 bar)

Range
Static Pressure Sensor (GP/AP)

Lower (LRL) Upper (URL)(1)

(1) For SP Range 4 with DP Range 1, the URL is 2000 psi (137,9 bar). 

3 GP(2): -14.2 psig (0,98 bar)
AP: 0.5 psia (34,5 mbar)

(2) Inert Fill: Minimum pressure = 1.5 psia (0,10 bar) or -13.2 psig (-0,91 bar). 

GP: 800 psig (55,16 bar)
AP: 800 psia (55,16 bar)

4 GP(2): -14.2 psig (0,98 bar)
AP: 0.5 psia (34,5 mbar)

GP: 3626 psig (250 bar)
AP: 3626 psia (250 bar)

Process Temperature RTD Interface (3051SF_1, 3, 5 or 7)(1)

Lower (LRL) Upper (URL)
-328 °F (-200 °C) 1562 °F (850 °C)

(1) Transmitter is compatible with any Pt 100 RTD sensor. Examples of compatible RTDs include Rosemount Series 68 and 78 RTD Temperature Sensors.

Range
DP Sensor (3051SF_D, 3, 4 or 7)

Ultra & Ultra for Flow Classic
1 0.5 inH2O (1,24 mbar) 0.5 inH2O (1,24 mbar)
2 1.3 inH2O (3,11 mbar) 2.5 inH2O (6,23 mbar)
3 5.0 inH2O (12,4 mbar) 10.0 inH2O (24,9 mbar)

Range
DP Sensor (3051SF_1, 2, 5, or 6)

Ultra for Flow Classic MV
1 0.5 inH2O (1,24 mbar) 0.5 inH2O (1,24 mbar)
2 1.3 inH2O (3,11 mbar) 2.5 inH2O (6,23 mbar)
3 5.0 inH2O (12,4 mbar) 10.0 inH2O (24,9 mbar)

Range
Static Pressure Sensor (GP/AP)

Ultra for Flow Classic MV
3 4.0 psi (276 mbar) 8.0 psi (522 mbar)
4 18.13 psi (1,25 bar) 36.26 psi (2,50 bar)
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Process Temperature RTD Interface 
(3051SF_1, 3, 5 or 7)

Minimum Span = 50 °F (28 °C)

Service
3051SF_5, 6, 7, or D (Direct Process Variable Output):
Liquid, gas, and steam applications

3051SF_1, 2, 3, or 4 (Mass and Energy Flow Output):
Some fluid types are only supported by certain measurement types

4–20 mA/HART 
Zero and Span Adjustment
Zero and span values can be set anywhere within the range.
Span must be greater than or equal to the minimum span.

Output
Two-wire 4–20 mA is user-selectable for linear or square root 
output. Digital process variable superimposed on 4–20 mA 
signal, available to any host that conforms to the HART 
protocol.

Power Supply
External power supply required. 

• 3051SF_D: 10.5 to 42.4 Vdc with no load
• 3051SF_D with Advanced HART Diagnostics Suite: 12 to 42.4 

Vdc with no load
• 3051SF_1-7: 12 to 42.4 Vdc with no load

Load Limitations 
Maximum loop resistance is determined by the voltage level of 
the external power supply, as described by:

Advanced HART Diagnostics Suite 
(Option Code DA2)
The 3051SF provides Abnormal Situation Prevention 
indication for a breakthrough in diagnostic capability. The 
3051SF ASP Diagnostics Suite for HART includes Statistical 
Process Monitoring (SPM), variable logging with time stamp 
and advanced process alerts. The enhanced EDDL graphic 
display provides an intuitive and user-friendly interface to 
better visualize these diagnostics.
The integral SPM technology calculates the mean and 
standard deviation of the process variable 22 times per 
second and makes them available to the user. The 3051SF 
uses these values and highly flexible configuration options for 
customization to detect many user-defined or application 
specific abnormal situations (e.g. detecting plugged impulse 
lines and fluid composition change). Variable logging with time 
stamp and advanced process alerts capture valuable process 
and sensor data to enable quick troubleshooting of application 
and installation issues.

Fluid Compatibility with Pressure and Temperature Compensation • Available — Not available

Ordering 
Code

Fluid Types
Measurement Type Liquids Saturated Steam Superheated Steam Gas and Natural Gas

1 DP / P/ T (Full Compensation) • • • •
2 DP / P • • • •
3 DP / T • • — —
4 DP only • • — —

3051SF_D
Maximum Loop Resistance = 43.5 * (Power Supply Voltage – 10.5)

The Field Communicator requires a minimum 
loop resistance of 250 for communication.

Voltage (Vdc)

Lo
ad

 (O
hm

s)
 

Operating
Region

1387

1000

500

0
10.5 20 30

42.4

3051SF_1-7 and 3051SF_D with HART Diagnostics 
(option code DA2) 

Maximum Loop Resistance = 43.5 * (Power Supply Voltage – 12.0)

The Field Communicator requires a minimum 
loop resistance of 250 for communication.

Voltage (Vdc)

Lo
ad

 (O
hm

s)
 

Operating
Region

1322

1000

500

0
12.0 20 30

42.4
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FOUNDATION fieldbus
Power Supply

External power supply required; transmitters operate on 9.0 to 
32.0 Vdc transmitter terminal voltage.

Current Draw
17.5 mA for all configurations (including LCD display option)

FOUNDATION fieldbus Parameters

Standard Function Blocks

Resource Block
• Contains hardware, electronics, and diagnostic information.

Transducer Block
• Contains actual sensor measurement data including the  

sensor diagnostics and the ability to trim the pressure 
sensor or recall factory defaults.

LCD Block
• Configures the local display.

2 Analog Input Blocks
• Processes the measurements for input into other function 

blocks. The output value is in engineering or custom units 
and contains a status indicating measurement quality.

PID Block with Auto-tune
• Contains all logic to perform PID control in the field including 

cascade and feedforward. Auto-tune capability allows for 
superior tuning for optimized control performance.

Backup Link Active Scheduler (LAS)
The transmitter can function as a Link Active Scheduler if the 
current link master device fails or is removed from the 
segment.

Software Upgrade in the Field
Software for the 3051SF with FOUNDATION fieldbus is easy to 
upgrade in the field using the FOUNDATION fieldbus Common 
Device Software Download procedure.

PlantWeb Alerts
Enable the full power of the PlantWeb digital architecture by 
diagnosing instrumentation issues, communicating advisory, 
maintenance, and failure details, and recommending a 
solution.

Advanced Control Function Block Suite 
(Option Code A01)
Input Selector Block
• Selects between inputs and generates an output using 

specific selection strategies such as minimum, maximum, 
midpoint, average, or first “good.”

Arithmetic Block
• Provides pre-defined application-based equations including 

flow with partial density compensation, electronic remote 
seals, hydrostatic tank gauging, ratio control and others.

Signal Characterizer Block
• Characterizes or approximates any function that defines an 

input/output relationship by configuring up to twenty X, Y 
coordinates. The block interpolates an output value for a 
given input value using the curve defined by the configured 
coordinates.

Integrator Block
• Compares the integrated or accumulated value from one or 

two variables to pre-trip and trip limits and generates 
discrete output signals when the limits are reached. This 
block is useful for calculating total flow, total mass, or 
volume over time.

Output Splitter Block
• Splits the output of one PID or other control block so that the 

PID will control two valves or other actuators.
Control Selector Block
• Selects one of up to three inputs (highest, middle, or lowest) 

that are normally connected to the outputs of PID or other 
control function blocks.

Fully Compensated Mass Flow Block (Option Code H01)
Calculates fully compensated mass flow based on differential 
pressure with external process pressure and temperature 
measurements over the fieldbus segment. Configuration for 
the mass flow calculation is easily accomplished using the 
Rosemount Engineering Assistant.

ASP Diagnostics Suite for FOUNDATION fieldbus 
(Option Code D01)
The 3051SF ASP Diagnostics Suite for FOUNDATION fieldbus 
provides Abnormal Situation Prevention indication and 
enhanced EDDL graphic displays for easy visual analysis.
The integral Statistical Process Monitoring (SPM) technology 
calculates the mean and standard deviation of the process 
variable 22 times per second and makes them available to the 
user. The 3051SF uses these values and highly flexible 
configuration options for customization to detect many 
user-defined or application specific abnormal situations (e.g. 
detecting plugged impulse lines and fluid composition 
change).

Schedule Entries 14 (max.)
Links 30 (max.)
Virtual Communications Relationships (VCR) 20 (max.)

Block Execution Time
Resource -
Transducer -
LCD Block -
Analog Input 1, 2 20 milliseconds
PID with Auto-tune 35 milliseconds
Input Selector 20 milliseconds
Arithmetic 20 milliseconds
Signal Characterizer 20 milliseconds
Integrator 20 milliseconds
Output Splitter 20 milliseconds
Control Selector 20 milliseconds
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Wireless Self-Organizing Networks
Output
WirelessHART, 2.4 GHz DSSS. 

Local Display
The optional five-digit LCD can display user-selectable 
information such as primary variable in engineering units, 
percent of range, sensor module temperature, and electronics 
temperature. Display updates at up to once per minute.

Update Rate
WirelessHART, user selectable 8 sec. to 60 min.

Power Module

Overpressure Limits
Transmitters withstand the following limits without damage:

Coplanar Sensor Module (Single Variable)

Coplanar MultiVariable Sensor Module 
(3051SF_1, 2, 5, or 6)

Static Pressure Limits
Coplanar Sensor Module
Operates within specifications between static line pressures of:

Coplanar MultiVariable Sensor Module 
(3051SF_1, 2, 5, or 6)
Operates within specifications between static line pressures of 0.5 
psia (0,03 bar) and the values in the table below:

Burst Pressure Limits

Coplanar Sensor Module 
10000 psig (689,5 bar)

Temperature Limits

Ambient

Storage

Process Temperature Limits
For 3051SFA Temperature Limits, see page 107.
For 3051SFC Temperature Limits, see page 120.
For 3051SFP Temperature Limits, see page 129.
At atmospheric pressures and above:

Humidity Limits
0–100% relative humidity

Volumetric Displacement
Less than 0.005 in3 (0,08 cm3)

Field replaceable, keyed connection eliminates the risk of 
incorrect installation, Intrinsically Safe Lithium-thionyl chloride 
Power Module with polybutadine terephthalate (PBT) 
enclosure. Ten-year life at one minute update rate.(1)

(1) Reference conditions are 70 °F (21 °C), and routing data for three 
additional network devices.
NOTE: Continuous exposure to ambient temperature limits of 
-40 °F or 185 °F (-40 °C or 85 °C) may reduce specified life by less 
than 20 percent.

Range
DP(1)

(1) The overpressure limit of a DP Sensor with the P9 option is 4500 
psig (310,3 bar). The overpressure limit of a DP Sensor with the 
P0 option is 6092 psig (420 bar). 

3051SF_3, 4, 7, or D
1 2000 psi (137,9 bar)
2 3626 psi (250,0 bar)
3 3626 psi (250,0 bar)

Static 
Pressure

Differential Pressure
Range 1 Range 2 Range 3

Range 3 
GP/AP

1600 psi
(110,3 bar)

1600 psi
(110,3 bar)

1600 psi
(110,3 bar)

Range 4 
GP/AP

2000 psi
(137,9 bar)

3626 psi
(250 bar)

3626 psi
(250 bar)

Range
DP Sensor(1)

(1) The static pressure limit of a DP Sensor with the P9 option is 4500 
psig (310,3 bar). The static pressure limit of a DP Sensor with the 
P0 option is 6092 psig (420 bar).

3051SF_3, 4, 7, or D
1 0.5 psia to 2000 psig (0,03 to 137,9 bar)
2 0.5 psia to 3626 psig (0,03 to 150 bar)
3 0.5 psia to 3626 psig (0,03 to 150 bar)

Static 
Pressure

Differential Pressure
Range 1 Range 2 Range 3

Range 3 
GP/AP

800 psi
(57,91 bar)

800 psi
(57,91 bar)

800 psi
(57,91 bar)

Range 4 
GP/AP

2000 psi
(137,9 bar)

3626 psi
(250 bar)

3626 psi
(250 bar)

-40 to 185 °F (-40 to 85 °C)
With LCD display(1): -40 to 175 °F (-40 to 80 °C)
With option code P0: -20 to 185 °F (-29 to 85 °C)

(1) LCD display may not be readable and LCD updates will be slower 
at temperatures below -4 °F (-20 °C).

-50 to 185 °F (-46 to 85 °C)
With LCD display: -40 to 185 °F (-40 to 85 °C)
With Wireless Output: -40 to 185 °F (-40 to 85 °C)

Turn-On Time(1)
When power is applied to the transmitter during startup, 
performance will be within specifications per the time period 
described below:

(1) Does not apply to wireless option code X.

Transmitter Turn-On Time (Typical)
3051S, 3051SF_D 2 seconds
Diagnostics 5 seconds
3051SMV, 3051SF_1-7 5 seconds

Damping(1)

Analog output response time to a step change is user-selectable 
from 0 to 60 seconds for one time constant. For 3051SF_1-7, 
each variable can be individually adjusted. Software damping is in 
addition to sensor module response time. 

(1) Does not apply to wireless option code X.
Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2492 of 3354



Product Data Sheet
00813-0100-4485, Rev EC

June 2013Rosemount DP Flow

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
32

Failure Mode Alarm
HART 4-20 mA (output option code A)
If self-diagnostics detect a gross transmitter failure, the analog 
signal will be driven offscale to alert the user. Rosemount standard 
(default), NAMUR, and custom alarm levels are available (see 
Alarm Configuration below).
High or low alarm signal is software-selectable or 
hardware-selectable via the optional switch (option D1). 

Alarm Configuration

PHYSICAL SPECIFICATIONS

Electrical Connections
1/2–14 NPT, G1/2, and M20 × 1.5 conduit. HART interface 
connections fixed to terminal block for Output code A and X.

Process Connections

Process-Wetted Parts
For 3051SFA wetted parts, see “Annubar Sensor Material” on 
page 108.
For 3051SFC wetted parts, see “Physical Details” on page 121.
For 3051SFP wetted parts, see “Material of Construction” on 
page 129.

Process Isolating Diaphragms

Drain/Vent Valves

Process Flanges and Adapters
Plated carbon steel
SST: CF-8M (Cast 316 SST) per ASTM A743
Cast C-276: CW-12MW per ASTM A494
Cast Alloy 400: M-30C per ASTM A494

Non-Wetted Parts
Electronics Housing
Low-copper aluminum alloy or CF-8M (Cast 316 SST) 
NEMA 4X, IP 66, IP 68 (66 ft (20 m) for 168 hours)
Note: IP 68 not available with Wireless Output.

Paint for Aluminum Housing
Polyurethane

Coplanar Sensor Module Housing
SST: CF-3M (Cast 316L SST)

Bolts
Plated carbon steel per ASTM A449, Type 1
Austenitic 316 SST per ASTM F593
ASTM A453, Class D, Grade 660 SST
ASTM A193, Grade B7M alloy steel
ASTM A193, Class 2, Grade B8M SST
Alloy K-500

Sensor Module Fill Fluid
Silicone or inert halocarbon

Cover O-rings
Nitirile Butadiene (NBR)

Wireless Antenna
PBT/ polycarbonate (PC) integrated omnidirectional antenna

Power Module
Field replaceable, keyed connection eliminates the risk of incorrect 
installation, Intrinsically Safe Lithium-thionyl chloride Power 
Module with PBT enclosure

High Alarm Low Alarm
Default 21.75 mA 3.75 mA
NAMUR compliant(1)

(1) Analog output levels are compliant with NAMUR 
recommendation NE 43, see option codes C4 or C5.

22.5 mA 3.6 mA
Custom levels(2)

(2) Low alarm must be 0.1 mA less than low saturation and high 
alarm must be 0.1 mA greater than high saturation.

20.2 - 23.0 mA 3.4 - 3.8 mA

Safety-Certified Transmitter Failure 
Values(1)

Safety accuracy: 2.0%(2)

Safety response time: 1.5 seconds

(1) Does not apply to wireless option code X.

(2) A 2% variation of the transmitter mA output is allowed before a 
safety trip. Trip values in the DCS or safety logic solver should be 
derated by 2%.

Coplanar Sensor Module
Standard 1/4-18 NPT on 2 1/8-in. centers

Coplanar Sensor Module
316L SST (UNS S31603), Alloy C-276 (UNS N10276), Alloy 400 
(UNS N04400), Tantalum (UNS R05440), Gold-Plated Alloy 400, 
Gold-plated 316L SST

316 SST, Alloy C-276, or Alloy 400/K-500 material 
(Drain vent seat: Alloy 400, Drain vent stem: Alloy K-500)
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3051SF Measurement Type 1-7 Certifications

Approved Manufacturing Locations
Rosemount Inc. — Chanhassen, Minnesota USA
Emerson Process Management GmbH & Co. — Wessling, 
Germany
Emerson Process Management Asia Pacific Private Limited — 
Singapore

Ordinary Location Certification for FM
As standard, the transmitter has been examined and tested to 
determine that the design meets basic electrical, mechanical, and 
fire protection requirements by FM, a nationally recognized testing 
laboratory (NRTL) as accredited by the Federal Occupational 
Safety and Health Administration (OSHA).

European Directive Information
The EC declaration of conformity for all applicable European 
directives for this product can be found at www.rosemount.com. A 
hard copy may be obtained by contacting an Emerson Process 
Management representative.

ATEX Directive (94/9/EC)
Emerson Process Management complies with the 
ATEX Directive.

European Pressure Equipment Directive (PED) (97/23/EC)
Models with Differential Pressure Ranges = 2 through 5 and/or 
Static Pressure Range 4 or options P0 and P9.
QS Certificate of Assessment - EC No. 
59552-2009-CE-HOU-DNV,
Module H Conformity Assessment
— Sound Engineering Practice
Transmitter Attachments: Diaphragm Seal - Process Flange - 
Manifold — Sound Engineering Practice
Primary Elements, Flowmeter
— See appropriate Primary Element QIG

Electro Magnetic Compatibility (EMC) (2004/108/EC)
EN 61326-1:2006 and EN 61326-2-3:2006

Hazardous Locations Certifications
North American Certifications
FM Approvals
E5 Explosion-proof for Class I, Division 1, Groups B, C, and D; 

dust-ignition proof for Class II and Class III, Division 1, 
Groups E, F, and G; Ta = 85 °C; hazardous locations; 
enclosure Type 4X, conduit seal not required.

I5 Intrinsically Safe for use in Class I, Division 1, Groups A, B, 
C, and D; Class II, Division 1, Groups E, F, and G; Class III, 
Division 1; Class I, Zone 0 AEx ia IIC when connected in 
accordance with Rosemount drawing 03151-1206;
Ta = 70 °C; 
Non-incendive for Class I, Division 2, Groups A, B, C, and D 
Enclosure Type 4X 
For entity parameters see control drawing 03151-1206. 

Canadian Standards Association (CSA) 
All CSA hazardous approved transmitters are certified per 
ANSI/ISA 12.27.01-2003.

E6 Explosion-proof for Class I, Division 1, Groups B, C, and D; 
Dust-Ignition-Proof for Class II and Class III, Division 1, 
Groups E, F, and G; suitable for Class I, Division 2, Groups 
A, B, C, and D, CSA Enclosure Type 4X; conduit seal not 
required. Dual Seal. T5 (Ta = -40 °C to 85 °C).

I6 Intrinsically Safe for Class I, Division 1, Groups A, B, C, and 
D, T3C; when connected in accordance with Rosemount 
drawings 03151-1207; Dual Seal.
For entity parameters see control drawing 03151-1207.

Measurement Canada Approvals
D3 Accuracy Approval to the Electricity and Gas Inspection Act 

for the purchase and sale of Natural Gas.

European Certifications
I1 ATEX Intrinsic Safety

Certificate No.: Baseefa 08ATEX0064X  II 1G
Ex ia IIC T4 (-60 °C  Tamb  +70 °C)

 1180

Special conditions for safe use (x)
If the equipment is fitted with the optional 90 V transient 
suppressor, it is incapable of withstanding the 500 V isolation 
from earth test and this must be taken into account during 
installation.

N1 ATEX Type n
Certificate No.: Baseefa 08ATEX0065X  II 3 G
Ex nA nL IIC T4 (-40 °C  Tamb  +70 °C)
Ui = 45 Vdc max
UO = 30 V (RTD Connection)
IP66

Special conditions for safe use (x)
If fitted with a 90 V transient suppressor, the equipment is not 
capable of withstanding the 500 V electrical strength test as 
defined in Clause 6.8.1 of EN 60079-15:2005. This must be 
taken into account during installation.

ND ATEX Dust 
Certificate No.: BAS01ATEX1374X  II 1 D
Ex tD A20 IP66 T105°C (-20 °C  Tamb  85 °C)
IP66

 1180

Field Connection / 4-20 mA Loop Parameters
Ui = 30 V
Ii = 300 mA
Pi = 1.0 W
Ci = 14.8 nF
Li = 0

RTD Connection Parameters
UO = 30 V
IO = 2.31 mA
PO = 17.32 mW
Ci = 0
Li = 0
33
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Special conditions for safe use (x)

1. Cable entries must be used which maintain the ingress 
protection of the enclosure to at least IP66.

2. Unused cable entries must be filled with suitable blanking 
plugs which maintain the ingress protection of the enclosure 
to at least IP66.

3. Cable entries and blanking plugs must be suitable for the 
ambient temperature range of the apparatus and capable of 
withstanding a 7J impact test.

4. The 3051S SuperModule must be securely screwed in place 
to maintain the ingress protection of the enclosure. 

E1 ATEX Flameproof 
Certificate No.: KEMA00ATEX2143X  II 1/2 G
Ex d IIC T6 (-50 °C  Tamb  65 °C)
Ex d IIC T5 (-50 °C  Tamb  80 °C)
Vmax = 42.4V

 1180

Special conditions for safe use (x)

1. The Ex d blanking elements, cable glands and wiring 
shall be suitable for a temperature of 90 °C.

2. Transmitter Model 3051S contains a thin wall diaphragm. 
Installation, maintenance and use shall take into account 
the environmental conditions to which the diaphragm will 
be subjected. The manufacturer's instructions for 
maintenance shall be followed in detail to assure safety 
during its expected lifetime.

3. In case of repair, contact the manufacturer for information 
on the dimensions of the flameproof joints.

Japanese Certifications 
E4 TIIS Flameproof 

Ex d IIC T6
TC19070 With RTD and LCD Display
TC19071 With LCD
TC19072 RTD without LCD Display
TC19073 Without LCD

Brazil Certifications 
E2 INMETRO Flameproof

Certificate number: NCC 5886/09X
BR-Ex d IIC T5/T6 Gb IP66W
T6 (-50 °C to 65 °C)
T5 (-50 °C to 80 °C)

Special conditions for safe use (x)

1. Appropriate ex d blanking plugs, cable glands, and wiring 
needs to be suitable for a temperature of 90 °C.

2. This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for 
maintenance shall be followed in detail to assure safety 
during its expected lifetime. 

3. The 3051SMV does not comply with the requirements of 
IEC 60079-1 Clause 5.2, Table 2 for all joints. Contact 
Emerson Process Management for information on the 
dimensions of flameproof joints.

I2 INMETRO Intrinsic Safety
Certificate No. NCC 5870/09X
BR-Ex ia IIC T4 (-60 °C  Ta  70 °C) Ga IP66W

Special conditions for safe use (x)
If the equipment is fitted with the optional 90 V transient 
suppressor, it is incapable of withstanding the 500 V isolation 
from earth test and this must be taken into account during 
installation.

China Certifications
E3 China Flameproof

NEPSI Certificate No.: GYJ091001
Ex d IIC T5/T6
T6 (-50 °C to 65 °C)
T5 (-50 °C to 80 °C)

NOTE
Refer to Appendix B of the 3051S MultiVariable Reference Manual 
(document number 00809-0100-4803) for Special Conditions for 
Safe Use.

I3 China Intrinsic Safety
NEPSI Certificate No.: GYJ091002X
Ex ia IIC T4 (-60 °C to 70 °C)

NOTE
Refer to Appendix B of the 3051S MultiVariable Reference Manual 
(document number 00809-0100-4803) for Special Conditions for 
Safe Use.

Field Connection / 4-20 mA Loop Parameters
Ui = 30 V
Ii = 300 mA
Pi = 1.0 W
Ci = 14.8 nF
Li = 0

RTD Connection Parameters
UO = 30 V
IO = 2.31 mA
PO = 17.32 mW
Ci = 0
Li = 0

Field Connection / 4-20 mA Loop Parameters
Ui = 30 V
Ii = 300 mA
Pi = 1.0 W
Ci = 14.8 nF
Li = 0

RTD Connection Parameters
UO = 30 V
IO = 2.31 mA
PO = 17.32 mW
Ci = 0
Li = 0
34

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2495 of 3354



Product Data Sheet
00813-0100-4485, Rev EC
June 2013 Rosemount DP Flow

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
IECEx Certifications
I7 IECEx Intrinsic Safety

Certificate No.: IECExBAS08.0025X
Ex ia IIC T4(-60 °C  Ta  70 °C)
IP66

Special conditions for safe use (x)
If the equipment is fitted with the optional 90 V transient 
suppressor, it is incapable of withstanding the 500 V isolation from 
earth test and this must be taken into account during installation.
N7 IECEx Type n

Certificate No.: IECExBAS08.0026X
Ex nAnL IIC T4 (-40 °C  Ta  70 °C)
Ui = 45 Vdc MAX
UO = 30 V (RTD Connection)
IP66

Special conditions for safe use (x)
If fitted with a 90 V transient suppressor, the equipment is 
not capable of withstanding the 500 V electrical strength test 
as defined in Clause 6.8.1 of EN 60079-15:2005. This must 
be taken into account during installation.

E7 IECEx Flameproof
Certificate No.: IECExKEM08.0010X
Ex d IIC T6 (-50 °C  Tamb  65 °C)
Ex d IIC T5 (-50 °C  Tamb  80 °C)

Special conditions for safe use (x)

1. The Ex d blanking elements, cable glands and wiring 
shall be suitable for a temperature of 90 °C.

2. Transmitter Model 3051S contains a thin wall diaphragm. 
Installation, maintenance and use shall take into account 
the environmental conditions to which the diaphragm will 
be subjected. The manufacturer's instructions for 
maintenance shall be followed in detail to assure safety 
during its expected lifetime.

3. In case of repair, contact the manufacturer for information 
on the dimensions of the flameproof joints.

Combinations of Certifications
Stainless steel certification tag is provided when optional approval 
is specified. Once a device labeled with multiple approval types is 
installed, it should not be reinstalled using any other approval 
types. Permanently mark the approval label to distinguish it from 
unused approval types.
K1 Combination of E1, I1, N1, and ND
K4 Combination of E4 and I4
K5 Combination of E5 and I5
K6 Combination of E6 and I6
K7 Combination of E7, I7, and N7
KA Combination of E1, E6, I1, and I6
KB Combination of E5, E6, I5, and I6
KC Combination of E5, E1, I5, and I1
KD Combination of E5, E6, E1, I5, I6, and I1

Field Connection / 4-20 mA Loop Parameters
Ui = 30 V
Ii = 300 mA
Pi = 1.0 W
Ci = 14.8 nF
Li = 0

RTD Connection Parameters
UO = 30 V
IO = 2.31 mA
PO = 17.32 mW
Ci = 0
Li = 0
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3051SF Measurement Type D Certifications
Approved Manufacturing Locations
Rosemount Inc. — Chanhassen, Minnesota USA
Emerson Process Management GmbH & Co. — Wessling, 
Germany
Emerson Process Management Asia Pacific Private Limited — 
Singapore
Beijing Rosemount Far East Instrument Co., LTD — Beijing, China
Emerson Process Management LTDA — Sorocaba, Brazil
Emerson Process Management (India) Pvt. Ltd. — Mumbai, India
Emerson Process Management, Emerson FZE — Dubai, United 
Arab Emirates

Ordinary Location Certification for FM
As standard, the transmitter has been examined and tested to 
determine that the design meets basic electrical, mechanical, and 
fire protection requirements by FM, a nationally recognized testing 
laboratory (NRTL) as accredited by the Federal Occupational 
Safety and Health Administration (OSHA).

European Directive Information
The EC declaration of conformity for all applicable European 
directives for this product can be found at www.rosemount.com. A 
hard copy may be obtained by contacting an Emerson Process 
Management representative.

ATEX Directive (94/9/EC)
Emerson Process Management complies with the 
ATEX Directive.

European Pressure Equipment Directive (PED) (97/23/EC)
Models 3051S_CA4; 3051S_CD2, 3, 4, 5; (also with P9 option)
Pressure Transmitters — QS Certificate of Assessment -
EC No. 59552-2009-CE-HOU-DNV, Module H Conformity 
Assessment
All other Model 3051S Pressure Transmitters
— Sound Engineering Practice
Transmitter Attachments: Diaphragm Seal - Process Flange - 
Manifold — Sound Engineering Practice
Primary Elements, Flowmeter
— See appropriate Primary Element QIG

Electro Magnetic Compatibility (EMC) (2004/108/EC)
EN 61326-1:2006

 EN 61326-2-3:2006

HART & FOUNDATION Fieldbus 
Hazardous Locations Certifications
North American Certifications
FM Approvals
E5 Explosion-proof for Class I, Division 1, Groups B, C, and D, 

T5 (Ta = 85 °C); Dust Ignition-proof for Class II and Class III, 
Division 1, Groups E, F, and G, T5 (Ta = 85 °C); hazardous 
locations; enclosure Type 4X, conduit seal not required 
when installed according to Rosemount drawing 
03151-1003.

I5/IE Intrinsically Safe for use in Class I, Division 1, Groups A, B, 
C, and D, T4 (Ta = 70 °C for output options A or X; Ta = 60 
°C for output option F); Class II, Division 1, Groups E, F, and 
G; Class III, Division 1; Class I, Zone 0 AEx ia IIC T4 (Ta = 
70 °C for output options A or X; Ta = 60 °C for output option 
F) when connected in accordance with Rosemount drawing 
03151-1006; Non-Incendive for Class I, Division 2, Groups 
A, B, C, and D; T4 (Ta = 70 °C for output options A or X; 
Ta = 60 °C for output option F) Enclosure Type 4X 
For entity parameters see control drawing 03151-1006. 

Canadian Standards Association (CSA) 
All CSA hazardous approved transmitters are certified per 
ANSI/ISA 12.27.01-2003.

E6 Explosion-proof for Class I, Division 1, Groups B, C, and D; 
Dust Ignition-proof for Class II and Class III, Division 1, 
Groups E, F, and G; suitable for Class I, Division 2, Groups 
A, B, C, and D, when installed per Rosemount drawing 
03151-1013, CSA Enclosure Type 4X; conduit seal not 
required; Dual Seal.

I6/IF Intrinsically Safe for Class I, Division 1, Groups A, B, C, and 
D when connected in accordance with Rosemount drawings 
03151-1016; Dual Seal.
For entity parameters see control drawing 03151-1016.
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European Certifications
I1/IA ATEX Intrinsic Safety

Certificate No.: BAS01ATEX1303X  II 1G
Ex ia IIC T4 (Ta = -60 °C to 70 °C) -HART/Remote 
Display/Quick Connect/HART Diagnostics
Ex ia IIC T4 (Ta = -60 °C to 70 °C) -FOUNDATION fieldbus
Ex ia IIC T4 (Ta = -60 °C to 40 °C) -FISCO

 1180

Special conditions for safe use (x)
1. The apparatus, excluding the Types 3051 S-T and 3051 

S-C (In-line and Coplanar SuperModule Platforms 
respectively), is not capable of withstanding the 500V test 
as defined in Clause 6.4.12 of EN 60079-11. This must be 
considered during installation.

2. The terminal pins of the Types 3051 S-T and 3051 S-C 
must be protected to IP20 minimum.

N1 ATEX Type n
Certificate No.: BAS01ATEX3304X  II 3 G
Ex nL IIC T4 (Ta = -40 °C TO 70 °C)
Ui = 45 Vdc max
Ci = 11.4 nF (Transmitter Output Option A)
Ci = 0 (Transmitter Output Option F)
Li = 0
For remote display, Ci = 0, Li = 60 μH
IP66

Special conditions for safe use (x)
The apparatus is not capable of withstanding the 500V 
insulation test required by Clause 6.8.1 of EN 60079-15.
This must be taken into account when installing the apparatus.

NOTE
RTD Assembly is not included with the 3051SFx Type n Approval.

ND ATEX Dust 
Certificate No.: BAS01ATEX1374X  II 1 D
Ex tD A20 IP66 T105°C (-20 °C  Tamb  85 °C)
Vmax = 42.4 volts max
IP66

 1180

Special conditions for safe use (x)
1. Cable entries must be used which maintain the ingress 

protection of the enclosure to at least IP66.
2. Unused cable entries must be filled with suitable blanking 

plugs which maintain the ingress protection of the 
enclosure to at least IP66.

3. Cable entries and blanking plugs must be suitable for the 
ambient range of the apparatus and capable of 
withstanding a 7J impact test.

4. The 3051S SuperModule must be securely screwed in 
place to maintain the ingress protection of the enclosure. 
(The 3051S SuperModule must be properly assembled to 
the 3051S housing to maintain ingress protection.)

E1 ATEX Flameproof 
Certificate No.: KEMA00ATEX2143X  II 1/2 G
Ex d IIC T6 (-50 °C  Tamb  65 °C)
Ex d IIC T5 (-50 °C  Tamb  80 °C)
Vmax = 42.4V

 1180

Special conditions for safe use (x)

1. The Ex d blanking elements, cable glands and wiring 
shall be suitable for a temperature of 90 °C.

2. The 3051S SuperModule contains a thin wall diaphragm. 
Installation, maintenance and use shall take into account 
the environmental conditions to which the diaphragm will 
be subjected. The manufacturer's instructions for 
maintenance shall be followed in detail to assure safety 
during its expected lifetime.

3. In case of repair, contact the manufacturer for information 
on the dimensions of the flameproof joints.

Input Parameters
Loop / 
Power Groups
Ui = 30 V HART / FOUNDATION fieldbus/ Remote Display / 

Quick Connect / HART Diagnostics
Ui = 17.5 V FISCO
Ii = 300 mA HART / FOUNDATION fieldbus/ Remote Display / 

Quick Connect / HART Diagnostics
Ii = 380 mA FISCO
Pi = 1.0 W HART / Remote Display / Quick Connect / 

HART Diagnostics
Pi = 1.3 W FOUNDATION fieldbus
Pi = 5.32 W FISCO
Ci = 30 nF SuperModule Platform
Ci = 11.4 nF HART / HART Diagnostics / Quick Connect
Ci = 0 FOUNDATION fieldbus / Remote Display / FISCO
Li = 0 HART / FOUNDATION fieldbus/ FISCO / Quick 

Connect / HART Diagnostics
Li = 60 µH Remote Display
RTD Assembly (3051SFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi = 0.63 W
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Japanese Certifications 
E4 TIIS Flameproof

Ex d IIC T6

China Certifications
E3 China Flameproof, Dust Ignition-proof

NEPSI Certificate No. (manufactured in Chanhassen, MN): 
GYJ091035
Certificate No. (manufactured in Beijing, China): GYJ06366
Certificate No. (manufactured in Singapore): GYJ06364
Certificate No. (3051SFx RTC, BMMC, SMMC): GYJ071086
Ex d IIB+H2 T3~T5
DIP A21 TA T3~T5 IP66

NOTE
Refer to Appendix B of the 3051S Reference Manual (document 
number 00809-0100-4801) for Special Conditions for Safe Use.

I3 China Intrinsic Safety, Dust Ignition-proof
NEPSI Certificate No. (manufactured in Chanhassen, MN): 
GYJ081078 
Certificate No. (manufactured in Beijing, China): GYJ06367 
Certificate No. (manufactured in Singapore): GYJ06365
Certificate No. (3051SFx RTC, BMMC, SMMC): GYJ071293
Ex ia IIC T4
DIP A21 TA T4 IP66

NOTE
Refer to Appendix B of the 3051S Reference Manual (document 
number 00809-0100-4801) for Special Conditions for Safe Use.

N3 China Type n - Energy Limited
NEPSI Certificate No.: GYJ101112X
Ex nL IIC T5 (-40 °C ≤ Ta ≤ 70 °C)
IP66

NOTE
Refer to Appendix B of the 3051S Reference Manual (document 
number 00809-0100-4801) for Special Conditions for Safe Use.

Brazil Certifications 
I2 INMETRO Intrinsic Safety

Certificate number: CEPEL-EX-0722/05X 
(manufacturing in Chanhassen, MN and Singapore)
Certificate number: CEPEL-EX-1414/07X 
(manufacturing in Brazil)
INMETRO Marking: BR-Ex ia IIC T4 IP66W

Special conditions for safe use (x)
The apparatus, excluding the Types 3051S-T and 3051S-C 
(In-line and Coplanar SuperModule Platforms respectively), 
is not capable of withstanding the 500V test as defined in 
Clause 6.4.12 of IEC60079-11. This must be considered 
during installation.

Certificate Description
TC15682 Coplanar with Junction Box Housing
TC15683 Coplanar with PlantWeb Housing
TC15684 Coplanar with PlantWeb Housing 

and LCD Display
TC15685 In-Line SST with Junction Box Housing
TC15686 In-Line Alloy C-276 with Junction Box Housing
TC15687 In-Line SST with PlantWeb Housing
TC15688 In-Line Alloy C-276 with PlantWeb Housing
TC15689 In-Line SST with PlantWeb Housing 

and LCD Display
TC15690 In-Line Alloy C-276 with PlantWeb Housing 

and LCD Display
TC17102 Remote Display
TC17099 3051SFA/C/P SST/Alloy C-276 with 

PlantWeb Housing and LCD Display
TC17100 3051SFA/C/P SST/Alloy C-276 with 

PlantWeb Housing and Remote Display
TC17101 3051SFA/C/P SST/Alloy C-276 with 

Junction Box Housing

Input Parameters
Loop / 
Power Groups
Ui = 30 V HART / FOUNDATION fieldbus / Remote Display / 

Quick Connect / HART Diagnostics
Ii = 300 mA HART / FOUNDATION fieldbus / Remote Display / 

Quick Connect / HART Diagnostics
Pi = 1.0 W HART / Remote Display / Quick Connect / 

HART Diagnostics
Pi = 1.3 W FOUNDATION fieldbus
Ci = 38 nF SuperModule Platform
Ci = 11.4 nF HART / HART Diagnostics / Quick Connect
Ci = 0 FOUNDATION fieldbus / Remote Display
Li = 0 SuperModule Platform / FOUNDATION fieldbus
Li = 2.4 µH HART / Quick Connect / HART Diagnostics
Li = 58.2 µH Remote Display
RTD Assembly (3051SFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi = 0.63 W

Loop / 
Power Transmitter Output
Ui = 30 V HART / FOUNDATION fieldbus
Ii = 300 mA HART / FOUNDATION fieldbus
Pi = 1.0 W HART
Pi = 1.3 W FOUNDATION fieldbus
Ci = 11.4 nF HART
Ci = 0 nF FOUNDATION fieldbus
Li = 0 µH HART(1) / FOUNDATION fieldbus

(1) For remote meter option (M7, M8, M9), Li = 60 µH.
38
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E2 INMETRO Flameproof
Certificate number: CEPEL-EX-140/2003X 
(manufacturing in Chanhassen, MN and Singapore)
Certificate number: CEPEL-EX-1413/07X 
(manufacturing in Brazil)
INMETRO Marking: BR-Ex d IIC T5/T6 IP66W

Special conditions for safe use (x)

1. This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for installation 
and maintenance shall be followed in detail to assure 
safety during its expected lifetime.

2. For ambient temperature above 60 ºC, cable wiring must 
have minimum isolation temperature of 90 ºC, to be in 
accordance to equipment operation temperature.

3. The accessory of cable entries or conduit must be 
certified as flameproof and needs to be suitable for use 
conditions.

4. Where electrical entry is via conduit, the required sealing 
device must be assembled immediately close to 
enclosure.

IECEx Certifications
E7 IECEx Flameproof and Dust (each listed separately)

IECEx Flameproof
Certificate No.: IECExKEM08.0010X
Ex d IIC T5 or T6 Ga/Gb
T6 (-50 °C  Tamb  65 °C)
T5 (-50 °C  Tamb  80 °C)
Vmax = 42.4V

Special conditions for safe use (x)

1. The Ex d blanking elements, cable glands and wiring 
shall be suitable for a temperature of 90 °C.

2. The 3051S SuperModule contains a thin wall diaphragm. 
Installation, maintenance and use shall take into account 
the environmental conditions to which the diaphragm will 
be subjected. The manufacturer's instructions for 
maintenance shall be followed in detail to assure safety 
during its expected lifetime.

3. In case of repair, contact the manufacturer for information 
on the dimensions of the flameproof joints.

IECEx Dust
Certificate No. IECExBAS09.0014X
Ex tD A20 IP66 T105 °C (-20 °C ≤ Ta ≤ 85 °C)
Vmax = 42.4 V
A = 22 mA
IP66

Special conditions for safe use (x)
1. Cable entries must be used which maintain the ingress 

protection of the enclosure to at least IP66.
2. Unused cable entries must be filled with suitable blanking 

plugs which maintain the ingress protection of the 
enclosure to at least IP66.

3. Cable entries and blanking plugs must be suitable for the 
ambient range of the apparatus and capable of 
withstanding a 7J impact test.

4. The 3051S SuperModule must be securely screwed in 
place to maintain the ingress protection of the enclosure. 
(The 3051S SuperModule must be properly assembled to 
the 3051S housing to maintain ingress protection.)

I7/IG IECEx Intrinsic Safety
Certificate No.: IECExBAS04.0017X
Ex ia IIC T4 (Ta = -60 °C to 70 °C) -HART/Remote 
Display/Quick Connect/HART Diagnostics 
Ex ia IIC T4 (Ta = -60 °C to 70 °C) -FOUNDATION fieldbus
Ex ia IIC T4 (Ta = -60 °C to 40 °C) -FISCO
IP66

Special conditions for safe use (x)
1. The 3051S HART 4-20 mA, 3051S FOUNDATION fieldbus, 

and 3051S FISCO are not capable of withstanding the 
500V test as defined in clause 6.4.12 of IEC 60079-11. 
This must be taken into account during installation. 

2. The terminal pins of the Types 3051S-T and 3051S-C must 
be protected to IP20 minimum. 

N7 IECEx Type n
Certificate No.: IECExBAS04.0018X
Ex nC IIC T4 (-40 °C ≤ Ta ≤ +70 °C)
IP66
Special conditions for safe use (x)
The apparatus is not capable of withstanding the 500 V 
insulation test required by Clause 8 of IEC 60079-15:1987.

Input Parameters
Loop / Power Groups
Ui = 30 V HART / FOUNDATION fieldbus/ Remote 

Display / Quick Connect / HART 
Diagnostics

Ui = 17.5 V FISCO
Ii = 300 mA HART / FOUNDATION fieldbus/ Remote 

Display / Quick Connect / HART 
Diagnostics

Ii = 380 mA FISCO
Pi = 1.0 W HART / Remote Display / Quick 

Connect / HART Diagnostics
Pi = 1.3 W FOUNDATION fieldbus
Pi = 5.32 W FISCO
Ci = 30 nF SuperModule Platform
Ci = 11.4 nF HART / HART Diagnostics / Quick 

Connect
Ci = 0 FOUNDATION fieldbus / Remote Display / 

FISCO
Li = 0 HART / FOUNDATION fieldbus/ FISCO / 

Quick Connect / HART Diagnostics
Li = 60 H Remote Display
RTD Assembly (3051SFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi = 0.63 W
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Combinations of Certifications
Stainless steel certification tag is provided when optional approval 
is specified. Once a device labeled with multiple approval types is 
installed, it should not be reinstalled using any other approval 
types. Permanently mark the approval label to distinguish it from 
unused approval types.
K1 Combination of E1, I1, N1, and ND
K2 Combination of E2 and I2
K5 Combination of E5 and I5
K6 Combination of E6 and I6
K7 Combination of E7, I7, and N7
KA Combination of E1, I1, E6, and I6
KB Combination of E5, I5, I6, and E6
KC Combination of E5, E1, I5, and I1
KD Combination of E5, I5, E6, I6, E1, and I1
40
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3051SF Wireless Certifications

Approved Manufacturing Locations
Rosemount Inc. — Chanhassen, Minnesota USA
Emerson Process Management GmbH & Co. — Wessling, 
Germany
Emerson Process Management Asia Pacific Private Limited — 
Singapore
Beijing Rosemount Far East Instrument Co., LTD — Beijing, China
Emerson Process Management LTDA — Sorocaba, Brazil
Emerson Process Management (India) Pvt. Ltd. — Mumbai, India

Telecommunication Compliance
All wireless devices require certification to ensure that they adhere 
to regulations regarding the use of the RF spectrum. Nearly every 
country requires this type of product certification. Emerson is 
working with governmental agencies around the world to supply 
fully compliant products and remove the risk of violating country 
directives or laws governing wireless device usage. 

FCC and IC Approvals
This device complies with Part 15 of the FCC Rules. Operation is 
subject to the following conditions: This device may not cause 
harmful interference and must accept any interference received, 
including interference that may cause undesired operation.
This device must be installed to ensure a minimum antenna 
separation distance of 20 cm from all persons.

Ordinary Location Certification for FM
As standard, the transmitter has been examined and tested to 
determine that the design meets basic electrical, mechanical, and 
fire protection requirements by FM, a nationally recognized testing 
laboratory (NRTL) as accredited by the Federal Occupational 
Safety and Health Administration (OSHA).

European Directive Information
The EC declaration of conformity for all applicable European 
directives for this product can be found at www.rosemount.com. A 
hard copy may be obtained by contacting an Emerson Process 
Management representative.

ATEX Directive (94/9/EC)
Emerson Process Management complies with the ATEX 
Directive.

European Pressure Equipment Directive (PED) (97/23/EC)
Models 3051S_CA4; 3051S_CD2, 3, 4, 5; (also with P9 option) 
Pressure Transmitters — QS Certificate of Assessment - 
EC No. 59552-2009-CE-HOU-DNV, 
Module H Conformity Assessment
All other Model 3051S Pressure Transmitters
— Sound Engineering Practice
Transmitter Attachments: Diaphragm Seal - Process Flange - 
Manifold — Sound Engineering Practice
Primary Elements, Flowmeter
— See appropriate Primary Element QIG

Radio and Telecommunications Terminal Equipment Directive 
(R&TTE)(1999/5/EC)

Emerson Process Management complies with the R&TTE 
Directive.

Hazardous Locations Certifications
North American Certifications
Factory Mutual (FM) Approvals
I5 FM Intrinsically Safe, Non-Incendive, and Dust 

Ignition-proof.
Intrinsically Safe for Class I/II/III, Division 1, 
Groups A, B, C, D, E, F, and G.
Zone Marking: Class I, Zone 0, AEx ia llC
Temperature Codes T4 (Tamb = -50 to 70 °C)
Non-Incendive for Class I, Division 2, Groups A, B, C, and 
D.
Dust Ignition-proof for Class II/III, Division 1, 
Groups E, F, and G.
Ambient temperature limits: -50 to 85 °C
For use with Rosemount SmartPower options 
00753-9220-0001 only.
Enclosure Type 4X / IP66

CSA - Canadian Standards Association
Process Sealing 
All CSA hazardous approved transmitters are certified per 
ANSI/ISA 12.27.01-2003.

I6 CSA Intrinsically Safe
Intrinsically Safe for Class I, Division 1, Groups A, B, C, and 
D.
Temp Code T3C
Enclosure Type 4X / IP66
For use with Rosemount SmartPower options 
00753-9220-0001 only.

European Certifications
I1 ATEX Intrinsic Safety

Certificate No.: BAS01ATEX1303X  II 1G
Ex ia IIC T4 (Ta = -60 °C to 70 °C) 
IP66
For use with Rosemount SmartPower options 
00753-9220-0001 only.

Special conditions for safe use (x)
The surface resistivity of the antenna is greater than one 
gigaohm. To avoid electrostatic charge build-up, it must not 
be rubbed or cleaned with solvents or a dry cloth.

 1180

Electro Magnetic Compatibility (EMC) (2004/108/EC)
EN 61326-1:2006
EN 61326-2-3:2006

Country Restriction
Bulgaria General authorization required for outdoor use and 

public service
France Outdoor use limited to 10mW e.i.r.p.
Italy If used outside of own premises, general authorization

is required.
Norway May be restricted in the geographical area within a 

radius of 20 km from the center of Ny-Alesund.
Romania Use on a secondary basis. Individual license required
41
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IECEx Certifications
I7 IECEx Intrinsic Safety

Certificate No.: IECEx BAS 04.0017X
Ex ia IIC T4 (Ta = -60 °C to 70 °C) 
For use with Rosemount SmartPower options 
00753-9220-0001 only.
IP66

Special conditions for safe use (x)
The surface resistivity of the antenna is greater than one 
gigaohm. To avoid electrostatic charge build-up, it must not 
be rubbed or cleaned with solvents or a dry cloth.
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Rosemount 3051CF Flowmeter Series

Rosemount 3051CFA 
Annubar Flowmeter

Rosemount 3051CF Flowmeters combine the proven 3051C pressure 
transmitter and the latest primary element technology: Annubar Averaging 
Pitot Tube, Compact Conditioning Orifice Plate, and Integral Orifice Plate.

This ordering table contains the following Rosemount 3051CF 
configurations:

Additional Information
Specifications: page 60
Certifications: page 66
Dimensional Drawings: page 148

Configuration Transmitter Output Code

4-20 mA HART®

-3051
-Enhanced 3051(1)

(1) The enhanced 4-20 mA HART device can be ordered with Transmitter Output option code A plus 
any of the following new option codes: DA0, M4, QT, DZ, CR, CS, CT, HR5, HR7.

A

FOUNDATION™ fieldbus F
PROFIBUS PA W

 Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description
3051CFA Annubar Flowmeter
Measurement Type
Standard Standard
D Differential Pressure ★

Fluid Type
Standard Standard
L Liquid ★

G Gas ★

S Steam ★

Line Size
Standard Standard
020 2-in. (50 mm) ★

025 21/2-in. (63.5 mm) ★

030 3-in. (80 mm) ★

035 31/2-in. (89 mm) ★

040 4-in. (100 mm) ★

050 5-in. (125 mm) ★

060 6-in. (150 mm) ★

070 7-in. (175 mm) ★

080 8-in. (200 mm) ★

100 10-in. (250 mm) ★

120 12-in. (300 mm) ★

Expanded
140 14-in. (350 mm)
160 16-in. (400 mm)
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180 18-in. (450 mm)
200 20-in. (500 mm)
240 24-in. (600 mm)
300 30-in. (750 mm)
360 36-in. (900 mm)
420 42-in. (1066 mm)
480 48-in. (1210 mm)
600 60-in. (1520 mm)
720 72-in. (1820 mm)
780 78-in (1950 mm)
840 84-in. (2100 mm)
900 90-in. (2250 mm)
960 96-in (2400 mm)
Pipe I.D. Range (See “Pipe I.D. Range Code” on page 178)
Standard Standard
C Range C from the Pipe I.D. table ★

D Range D from the Pipe I.D. table ★

Expanded
A Range A from the Pipe I.D. table
B Range B from the Pipe I.D. table
E Range E from the Pipe I.D. table
Z Non-standard Pipe I.D. Range or Line Sizes greater than 12 inches
Pipe Material / Mounting Assembly Material
Standard Standard
C Carbon steel (A105) ★

S 316 Stainless Steel ★

0 No Mounting (Customer Supplied) ★

Expanded
G Chrome-Moly Grade F-11
N Chrome-Moly Grade F-22
J Chrome-Moly Grade F-91
Piping Orientation
Standard Standard
H Horizontal Piping ★

D Vertical Piping with Downwards Flow ★

U Vertical Piping with Upwards Flow ★

Annubar Type
Standard Standard
P Pak-Lok ★

F Flanged with opposite side support ★

Expanded
L Flange-Lok
G Gear-Drive Flo-Tap
M Manual Flo-Tap
Sensor Material
Standard Standard
S 316 Stainless Steel ★

Expanded
H Alloy C-276
Sensor Size
Standard Standard
1 Sensor size 1 — Line sizes 2-in. (50 mm) to 8-in. (200 mm) ★

2 Sensor size 2 — Line sizes 6-in. (150 mm) to 96-in. (2400 mm) ★

3 Sensor size 3 — Line sizes greater than 12-in. (300 mm) ★

 Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Mounting Type
Standard Standard
T1 Compression or Threaded Connection ★

A1 150# RF ANSI ★

A3 300# RF ANSI ★

A6 600# RF ANSI ★

D1 DN PN16 Flange ★

D3 DN PN40 Flange ★

D6 DN PN100 Flange ★

Expanded
A9(1) 900# RF ANSI
AF(1) 1500# RF ANSI
AT(1) 2500 # RF ANSI
R1 150# RTJ Flange
R3 300# RTJ Flange
R6 600# RTJ Flange
R9(1) 900# RTJ Flange
RF(1) 1500# RTJ Flange
RT(1) 2500# RTJ Flange
Opposite Side Support or Packing Gland
Standard Standard
0 No opposite side support or packing gland (Required for Pak-Lok and Flange-Lok models) ★

Opposite Side Support – Required for Flanged Models
C NPT Threaded Opposite Support Assembly – Extended Tip ★

D Welded Opposite Support Assembly – Extended Tip ★

Expanded
Packing Gland – Required for Flo-Tap Models
Packing Gland Material Rod Material Packing Material

J(2) Stainless Steel Packing Gland / Cage Nipple Carbon Steel PTFE
K(2) Stainless Steel Packing Gland / Cage Nipple Stainless Steel PTFE
L(2) Stainless Steel Packing Gland / Cage Nipple Carbon Steel Graphite
N(2) Stainless Steel Packing Gland / Cage Nipple Stainless Steel Graphite
R Alloy C-276 Packing Gland / Cage Nipple Stainless Steel Graphite
Isolation Valve for Flo-Tap Models
Standard Standard
0 Not Applicable or Customer Supplied ★

Expanded
1 Gate Valve, Carbon Steel
2 Gate Valve, Stainless Steel
5 Ball Valve, Carbon Steel
6 Ball Valve, Stainless Steel
Temperature Measurement
Standard Standard
T Integral RTD – not available with Flanged model greater than class 600# ★

0 No Temperature Sensor ★

Transmitter Connection Platform
Standard Standard
3 Direct-mount, Integral 3-valve Manifold– not available with Flanged model greater than class 600 ★

5 Direct -mount, 5-valve Manifold – not available with Flanged model greater than class 600 ★

7 Remote-mount NPT Connections (1/2-in. NPT) ★

Expanded
6 Direct-mount, high temperature 5-valve Manifold – not available with Flanged model greater than class 600
8 Remote-mount SW Connections (1/2-in.)

 Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Differential Pressure Range
Standard Standard
1 0 to 25 in H2O (0 to 62,3 mbar) ★

2 0 to 250 in H2O (0 to 623 mbar) ★

3 0 to 1000 in H2O (0 to 2,5 bar) ★

Transmitter Output
Standard Standard
A(3) 4–20 mA with digital signal based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(4) Profibus PA Protocol ★

Transmitter Housing Material Conduit Entry Size
Standard Standard
A Aluminum 1/2-14 NPT ★

B Aluminum M20 x 1.5 ★

J SST 1/2-14 NPT ★

K SST M20 x 1.5 ★

Expanded
D Aluminum G1/2
M SST G1/2
Transmitter Performance Class
Standard Standard
1 1.8% flow rate accuracy, 8:1 flow turndown, 5-yr. stability ★

Options (Include with selected model number)
Pressure Testing
Expanded
P1(5) Hydrostatic Testing with Certificate
PX(5) Extended Hydrostatic Testing
Special Cleaning
Expanded
P2 Cleaning for Special Services
PA Cleaning per ASTM G93 Level D (Section 11.4)
Material Testing
Expanded
V1 Dye Penetrant Exam
Material Examination
Expanded
V2 Radiographic Examination
Flow Calibration
Expanded
W1 Flow Calibration (Average K)
Special Inspection
Standard Standard
QC1 Visual & Dimensional Inspection with Certificate ★

QC7 Inspection & Performance Certificate ★

Surface Finish
Standard Standard
RL Surface finish for Low Pipe Reynolds # in Gas & Steam ★

RH Surface finish for High Pipe Reynolds # in Liquid ★

Material Traceability Certification
Standard Standard
Q8(6) Material Traceability Certification per EN 10474:2004 3.1 ★

Code Conformance(7)

Expanded
J2 ANSI/ASME B31.1
J3 ANSI/ASME B31.3

 Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Materials Conformance
Expanded
J5(8) NACE MR-0175 / ISO 15156
Country Certification
Standard Standard
J6 European Pressure Directive (PED) ★

Expanded
J1 Canadian Registration
Installed in Flanged Pipe Spool Section
Expanded
H3 150# Flanged Connection with Rosemount Standard Length and Schedule
H4 300# Flanged Connection with Rosemount Standard Length and Schedule
H5 600# Flanged Connection with Rosemount Standard Length and Schedule
Instrument Connections for Remote Mount Options
Standard Standard
G2 Needle Valves, Stainless Steel ★

G6 OS&Y Gate Valve, Stainless Steel ★

Expanded
G1 Needle Valves, Carbon Steel
G3 Needle Valves, Alloy C-276
G5 OS&Y Gate Valve, Carbon Steel
G7 OS&Y Gate Valve, Alloy C-276
Special Shipment
Standard Standard
Y1 Mounting Hardware Shipped Separately ★

Special Dimensions
Expanded
VM Variable Mounting
VT Variable Tip
VS Variable length Spool Section
PlantWeb Control Functionality
Standard Standard
A01(9) FOUNDATION fieldbus Advanced Control Function Block Suite ★

PlantWeb Diagnostic Functionality
Standard Standard
D01(9) FOUNDATION fieldbus Diagnostics Suite ★

DA0(10)(11) Power Advisory HART Diagnostic ★

Product Certifications
Standard Standard
C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 ★

E2 INMETRO Flameproof ★

E3(12) China Flameproof ★

E5 FM Explosion-proof, Dust Ignition-proof ★

E7(12) IECEx Flameproof, Dust Ignition-proof ★

E8 ATEX Flameproof, Dust ★

I1(12) ATEX Intrinsic Safety ★

I2(12) INMETRO Intrinsic Safety ★

I3(12) China Intrinsic Safety ★

I7(12) IECEx Intrinsic Safety ★

I5 FM Intrinsically Safe, Division 2 ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 and I5) ★

K6(12) CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E6 and I6) ★

K7(12) IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7 and E7) ★

K8(12) ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, I1 and N1) ★

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of K5 and C6) ★

 Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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KD(12) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) ★

N1(12) ATEX Type n ★

N7 IECEx Type n ★

ND(12) ATEX Dust ★

Shipboard Approvals
Standard Standard
SBS American Bureau of Shipping ★

Sensor Fill Fluid and O-ring Options
Standard Standard
L1 Inert Sensor Fill Fluid ★

L2 Graphite-Filled (PTFE) O-ring ★

LA Inert Sensor Fill Fluid and Graphite-Filled (PTFE) O-ring ★

Display and Interface Options
Standard Standard
M4(13) LCD Display with Local Operator Interface ★

M5 LCD Display ★

Transmitter Calibration Certification
Standard Standard
Q4 Calibration Certificate for Transmitter ★

Quality Certification for Safety
Standard Standard
QS(15) Prior-use certificate of FMEDA data ★

QT(10)(11) Safety certified to IEC 61508 with certificate of FMEDA ★

Transient Protection
Standard Standard
T1(14) Transient terminal block ★

Manifold for Remote Mount Option
Standard Standard
F2 3-Valve Manifold, Stainless Steel ★

F6 5-Valve Manifold, Stainless Steel ★

Expanded
F1 3-Valve Manifold, Carbon Steel
F3 3-Valve Manifold, Alloy C-276 
F5 5-Valve Manifold, Carbon Steel
F7 5-Valve Manifold, Alloy C-276
Alarm Limit
Standard Standard
C4(15)(16) NAMUR Alarm and Saturation Levels, High Alarm ★

CN(15)(16) NAMUR Alarm and Saturation Levels, Low Alarm ★

CR(10)(11) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

CS(10)(11) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(10)(11) Low alarm (standard Rosemount alarm and saturation levels) ★

Configuration Buttons
Standard Standard
D4(11) Analog Zero and Span ★

DZ(11) Digital Zero Trim ★

Ground Screw
Standard Standard
V5(17) External Ground Screw Assembly ★

HART Revision Configuration
Standard Standard
HR5(10)(11)(18) Configured for HART Revision 5 ★

HR7(10)(11)(19) Configured for HART Revision 7 ★

Typical Model Number: 3051CFA D L 060 D C H P S 2 T1 0 0 0 3 2 A A 1

 Table 6. Rosemount 3051CFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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(1) Available in remote mount applications only.

(2) The cage nipple is constructed of 304SST.

(3) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory 
configured, add option code HR7.

(4) Option code M4 - LCD Display with Local Operator Interface required for local addressing and configuration. 

(5) Applies to assembled flowmeter only, mounting not tested.

(6) Instrument Connections for Remote Mount Options and Isolation Valves for Flo-tap Models are not included in the Material Traceability Certification.

(7) Not available with Transmitter Connection Platform 6.

(8) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(9) Only valid with FOUNDATION fieldbus Output Code F.

(10) Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

(11) Only available with 4-20 mA HART output (output Code A).

(12) Not available with Low Power code M.

(13) Available only with output code W - Profibus PA.

(14) The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO Product Certification code IA.

(15) Not available with FOUNDATION fieldbus (Output Code F) or Profibus (Output Code W).

(16) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.

(17) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(18) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(19) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.
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Rosemount 3051CFC Compact Flowmeter

 Table 7. Rosemount 3051CFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description
3051CFC Compact Flowmeter
Measurement Type
Standard Standard
D Differential Pressure ★

Primary Element Technology
Standard Standard
A Annubar® Averaging Pitot Tube ★

C Conditioning Orifice Plate ★

P Orifice Plate ★

Material Type
Standard Standard
S 316 SST ★

Line Size
Standard Standard
005(1) 1/2-in. (15 mm) ★

010(1) 1-in. (25 mm) ★

015(1) 11/2-in. (40 mm) ★

020 2-in. (50 mm) ★

030 3-in. (80 mm) ★

040 4-in. (100 mm) ★

060 6-in. (150 mm) ★

080 8-in. (200 mm) ★

100(2)(3) 10-in. (250 mm) ★

120(2)(3) 12-in. (300 mm) ★

Primary Element Type
Standard Standard
N000 Annubar Sensor Size 1 ★

N040 0.40 Beta Ratio ★

N065(4) 0.65 Beta Ratio ★

Temperature Measurement
Standard Standard
0 No Temperature Sensor ★

T(5) Integral RTD ★

Transmitter Connection Platform
Standard Standard
3 Direct-mount ★

7 Remote-mount, NPT Connections ★

Differential Pressure Range
Standard Standard
1 0 to 25 in H2O (0 to 62,3 mbar) ★

2 0 to 250 in H2O (0 to 623 mbar) ★

3 0 to 1000 in H2O (0 to 2,5 bar) ★
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Transmitter Output
Standard Standard
A(6) 4–20 mA with digital signal based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(7) Profibus PA Protocol ★

Transmitter Housing Material Conduit Entry Size
Standard Standard
A Aluminum 1/2-14 NPT ★

B Aluminum M20 x 1.5 ★

J SST 1/2-14 NPT ★

K SST M20 x 1.5 ★

Expanded
D Aluminum G1/2
M SST G1/2
Transmitter Performance Class
Standard Standard
1 Up to ±1.65% flow rate accuracy, 8:1 flow turndown, 5-year stability ★

Options (Include with selected model number)
Installation Accessories
Standard Standard
AB ANSI Alignment Ring (150#) (Only required for 10-in. (250 mm) and 12-in. (300mm) line sizes) ★

AC ANSI Alignment Ring (300#) (Only required for 10-in. (250 mm) and 12-in. (300mm) line sizes) ★

AD ANSI Alignment Ring (600#) (Only required for 10-in. (250 mm) and 12-in. (300mm) line sizes) ★

DG DIN Alignment Ring (PN16) ★

DH DIN Alignment Ring (PN40) ★

DJ DIN Alignment Ring (PN100) ★

Expanded
JB JIS Alignment Ring (10K)
JR JIS Alignment Ring (20K)
JS JIS Alignment Ring (40K)
Remote Adapters
Standard Standard
FE Flange Adapters 316 SST (1/2-in NPT) ★

High Temperature Application
Expanded
HT Graphite Valve Packing (Tmax = 850 °F)
Flow Calibration
Expanded
WC(8) Flow Calibration, 3 Pt, Conditioning Orifice Option C (All Pipe Schedules)
WD(9)(10) Flow Calibration, 10 Pt, Conditioning Option C (All Schedules), Annubar Option A (Schedule 40)
Pressure Testing
Expanded
P1 Hydrostatic Testing with Certificate
Special Cleaning
Expanded
P2(11) Cleaning for Special Services
PA Cleaning per ASTM G93 Level D (Section 11.4)
Special Inspection
Standard Standard
QC1 Visual & Dimensional Inspection with Certificate ★

QC7 Inspection and Performance Certificate ★

Transmitter Calibration Certification
Standard Standard
Q4 Calibration Certificate for Transmitter ★

 Table 7. Rosemount 3051CFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Quality Certification for Safety
Standard Standard
QS(12) Prior-use Certificate of FMEDA data ★

QT(13)(14) Safety certified to IEC 61508 with certificate of FMEDA ★

Material Traceability Certification
Standard Standard
Q8 Material Traceability Certification per EN 10204:2004 3.1 ★

Code Conformance
Expanded
J2 ANSI/ASME B31.1
J3 ANSI/ASME B31.3
J4 ANSI/ASME B31.8
Materials Conformance
Expanded
J5(15) NACE MR-0175 / ISO 15156
Country Certification
Expanded
J1 Canadian Registration
Product Certifications
Standard Standard
C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 ★

E2 INMETRO Flameproof ★

E3(16) China Flameproof ★

E5 FM Explosion-proof, Dust Ignition-proof ★

E7(16) IECEx Flameproof, Dust Ignition-proof ★

E8 ATEX Flameproof, Dust ★

I1(16) ATEX Intrinsic Safety ★

I2(16) INMETRO Intrinsic Safety ★

I3(16) China Intrinsic Safety ★

I7(16) IECEx Intrinsic Safety ★

I5 FM Intrinsically Safe, Division 2 ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 and I5) ★

K6(16) CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E6 and I6) ★

K7(16) IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7 and E7) ★

K8(16) ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, I1 and N1) ★

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of K5 and C6) ★

KD(16) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) ★

N1(16) ATEX Type n ★

N7 IECEx Type n ★

ND(16) ATEX Dust ★

Shipboard Approvals
Standard Standard
SBS American Bureau of Shipping ★

Sensor Fill Fluid and O-ring Options
Standard Standard
L1 Inert Sensor Fill Fluid ★

L2 Graphite-Filled (PTFE) O-ring ★

LA Inert Sensor Fill Fluid and Graphite-Filled (PTFE) O-ring ★

Display and Interface Options
Standard Standard
M4(17) LCD Display with Local Operator Interface ★

M5 LCD Display ★

Transient Protection
Standard Standard
T1(18) Transient terminal block ★

 Table 7. Rosemount 3051CFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Manifold for Remote Mount Option
Standard Standard
F2 3-Valve Manifold, Stainless Steel ★

F6 5-Valve Manifold, Stainless Steel ★

PlantWeb Control Functionality
Standard Standard
A01(19) FOUNDATION fieldbus Advanced Control Function Block Suite ★

PlantWeb Diagnostic Functionality
Standard Standard
D01(19) FOUNDATION fieldbus Diagnostic Suite ★

DA0(13)(14) Power Advisory HART Diagnostic ★

Alarm Limit
Standard Standard
C4(20)(21) NAMUR Alarm and Saturation Levels, High Alarm ★

CN(20)(21) NAMUR Alarm and Saturation Levels, Low Alarm ★

CR(13)(14) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

CS(13)(14) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(13)(14) Low alarm (standard Rosemount alarm and saturation levels) ★

Configuration Buttons
Standard Standard
D4(14) Analog Zero and Span ★

DZ(14) Digital Zero Trim ★

Ground Screw
Standard Standard
V5(22) External Ground Screw Assembly ★

HART Revision Configuration
Standard Standard
HR5(13)(14)(23) Configured for HART Revision 5 ★

HR7(13)(14)(24) Configured for HART Revision 7 ★

Typical Model Number: 3051CFC D C S 060 N 065 0 3 2 A A 1 WC E5 M5

(1) Available with primary element technology P only

(2) For the 10-in. (250 mm) and 12-in. (300 mm) line size, the alignment ring must be ordered (Installation Accessories).

(3) 10-in. (250 mm) and 12-in. (300 mm) line sizes not available with Primary Element Technology A.

(4) For 2-in. (50 mm) line sizes the Primary Element Type is 0.6 for Primary Element Technology Code C.

(5) Available with Primary Element Technology A only.

(6) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory 
configured, add option code HR7.

(7) Option code M4 - LCD Display with Local Operator Interface required for local addressing and configuration. 

(8) Available with primary element technology C only.

(9) Available with primary element technology C or A only.

(10) For Annubar Option A, consult factory for pipe schedules other than Sch. 40.

(11) Available with primary element technology C or P only

(12) Not available with FOUNDATION fieldbus (Output Code F) or Profibus (Output Code W).

(13) Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

(14) Only available with 4-20 mA HART output (output Code A).

(15) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(16) Not available with Low Power code M.

(17) Available only with output code W - Profibus PA.

(18) The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO Product Certification code IA.

(19) Only valid with FOUNDATION fieldbus Output Code F.

 Table 7. Rosemount 3051CFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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(20) Not available with FOUNDATION fieldbus (Output Code F) or Profibus (Output Code W).

(21) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.

(22) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(23) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(24) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.
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Rosemount 3051CFP Integral Orifice Flowmeter

 Table 8. Rosemount 3051CFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description
3051CFP Integral Orifice Flowmeter
Measurement Type
Standard Standard
D Differential Pressure ★

Body Material
Standard Standard
S 316 SST ★

Line Size
Standard Standard
005 1/2-in. (15 mm) ★

010 1-in. (25 mm) ★

015 11/2-in. (40 mm) ★

Process Connection
Standard Standard
T1 NPT Female Body (Not Available with Remote Thermowell and RTD) ★

S1(1) Socket Weld Body (Not Available with Remote Thermowell and RTD) ★

P1 Pipe Ends: NPT Threaded ★

P2 Pipe ends: Beveled ★

D1 Pipe Ends: Flanged, DIN PN16, slip-on ★

D2 Pipe Ends: Flanged, DIN PN40, slip-on ★

D3 Pipe Ends: Flanged, DIN PN100, slip-on ★

W1 Pipe Ends: Flanged, RF, ANSI Class 150, weld-neck ★

W3 Pipe Ends: Flanged, RF, ANSI Class 300, weld-neck ★

W6 Pipe Ends: Flanged, RF, ANSI Class 600, weld-neck ★

A1 Pipe Ends: Flanged, RF, ANSI Class 150, slip-on ★

A3 Pipe Ends: Flanged, RF, ANSI Class 300, slip-on ★

A6 Pipe Ends: Flanged, RF, ANSI Class 600, slip-on ★

Expanded
R1 Pipe Ends: Flanged, RTJ, ANSI Class 150, slip-on
R3 Pipe Ends: Flanged, RTJ, ANSI Class 300, slip-on
R6 Pipe Ends: Flanged, RTJ, ANSI Class 600, slip-on
Orifice Plate Material
Standard Standard
S 316 SST ★

Expanded
H Alloy C-276
M Alloy 400
Bore Size Option
Standard Standard
0066 0.066-in. (1.68 mm) for 1/2-in. Pipe ★

0109 0.109-in. (2.77 mm) for 1/2-in. Pipe ★

0160 0.160-in. (4.06 mm) for 1/2-in. Pipe ★

0196 0.196-in. (4.98 mm) for 1/2-in. Pipe ★

0260 0.260-in. (6.60 mm) for 1/2-in. Pipe ★

0340 0.340-in. (8.64 mm) for 1/2-in. Pipe ★

0150 0.150-in. (3.81 mm) for 1-in. Pipe ★
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0250 0.250-in. (6.35 mm) for 1-in. Pipe ★

0345 0.345-in. (8.76 mm) for 1-in. Pipe ★

0500 0.500-in. (12.70 mm) for 1-in. Pipe ★

0630 0.630-in. (16.00 mm) for 1-in. Pipe ★

0800 0.800-in. (20.32 mm) for 1-in. Pipe ★

0295 0.295-in. (7.49 mm) for 1 1/2-in. Pipe ★

0376 0.376-in. (9.55 mm) for 1 1/2-in. Pipe ★

0512 0.512-in. (13.00 mm) for 1 1/2-in. Pipe ★

0748 0.748-in. (19.00 mm) for 1 1/2-in. Pipe ★

1022 1.022-in. (25.96 mm) for 1 1/2-in. Pipe ★

1184 1.184-in. (30.07 mm) for 1 1/2-in. Pipe ★

Expanded
0010 0.010-in. (0.25 mm) for 1/2-in. Pipe
0014 0.014-in. (0.36 mm) for 1/2-in. Pipe
0020 0.020-in. (0.51 mm) for 1/2-in. Pipe
0034 0.034-in. (0.86 mm) for 1/2-in. Pipe
Transmitter Connection Platform
Standard Standard
D3 Direct-mount, 3-Valve Manifold, SST ★

D5 Direct-mount, 5-Valve Manifold, SST ★

R3 Remote-mount, 3-Valve Manifold, SST ★

R5 Remote-mount, 5-Valve Manifold, SST ★

Expanded
D4 Direct-mount, 3-Valve Manifold, Alloy C-276
D6 Direct-mount, 5-Valve Manifold, Alloy C-276
D7 Direct-mount, High Temperature, 5-Valve Manifold, SST
R4 Remote-mount, 3-Valve Manifold, Alloy C-276
R6 Remote-mount, 5-Valve Manifold, Alloy C-276
Differential Pressure Ranges
Standard Standard
1 0 to 25 in H2O (0 to 62,3 mbar) ★

2 0 to 250 in H2O (0 to 623 mbar) ★

3 0 to 1000 in H2O (0 to 2,5 bar) ★

Transmitter Output
Standard Standard
A(2) 4–20 mA with digital signal based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(3) Profibus PA Protocol ★

Transmitter Housing Material Conduit Entry Size
Standard Standard
A Aluminum 1/2-14 NPT ★

B Aluminum M20 x 1.5 ★

J SST 1/2-14 NPT ★

K SST M20 x 1.5 ★

Expanded
D Aluminum G1/2
M SST G1/2
Transmitter Performance Class
Standard Standard
1 Up to ±1.8% flow rate accuracy, 8:1 flow turndown, 5-year stability ★

Options (Include with selected model number)
Transmitter Body / Bolt Material
Expanded
GT(4) High Temperature (850 °F / 454 °C)

 Table 8. Rosemount 3051CFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Temperature Sensor
Expanded
RT(5) Thermowell and RTD
Optional Connection
Standard Standard
G1 DIN 19213 Transmitter Connection ★

Pressure Testing
Expanded
P1(6) (7) Hydrostatic Testing with Certificate
Special Cleaning
Expanded
P2 Cleaning for Special Services
PA Cleaning per ASTM G93 Level D (Section 11.4)
Material Testing
Expanded
V1 Dye Penetrant Exam
Material Examination
Expanded
V2 Radiographic Examination
Flow Calibration
Expanded
WD(8) Discharge Coefficient Verification
Special Inspection
Standard Standard
QC1 Visual & Dimensional Inspection with Certificate ★

QC7 Inspection and Performance Certificate ★

Material Traceability Certification
Standard Standard
Q8 Material Traceability Certification per EN 10204:2004 3.1 ★

Code Conformance
Expanded
J2(9) ANSI/ASME B31.1
J3(9) ANSI/ASME B31.3
J4(9) ANSI/ASME B31.8
Materials Conformance
Expanded
J5(10) NACE MR-0175 / ISO 15156
Country Certification
Standard Standard
J6 European Pressure Directive (PED) ★

Expanded
J1 Canadian Registration
Transmitter Calibration Certification
Standard Standard
Q4 Calibration Certificate for Transmitter ★

Quality Certification for Safety
Standard Standard
QS(11) Prior-use Certificate of FMEDA data ★

QT(12)(13) Safety certified to IEC 61508 with certificate of FMEDA ★

Product Certifications
Standard Standard
C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 ★

E2 INMETRO Flameproof ★

E3(14) China Flameproof ★

E5 FM Explosion-proof, Dust Ignition-proof ★

E7(14) IECEx Flameproof, Dust Ignition-proof ★

E8 ATEX Flameproof, Dust ★

 Table 8. Rosemount 3051CFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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I1(14) ATEX Intrinsic Safety ★

I2(14) INMETRO Intrinsic Safety ★

I3(14) China Intrinsic Safety ★

I7(14) IECEx Intrinsic Safety ★

I5 FM Intrinsically Safe, Division 2 ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 and I5) ★

K6(14) CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E6 and I6) ★

K7(14) IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7 and E7) ★

K8(14) ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, I1 and N1) ★

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of K5 and C6) ★

KD(14) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) ★

N1(14) ATEX Type n ★

N7 IECEx Type n ★

ND(14) ATEX Dust ★

Shipboard Approvals
Standard Standard
SBS American Bureau of Shipping ★

Sensor Fill Fluid and O-ring Options
Standard Standard
L1 Inert Sensor Fill Fluid ★

L2 Graphite-Filled (PTFE) O-ring ★

LA Inert Sensor Fill Fluid and Graphite-Filled (PTFE) O-ring ★

Display and Interface Options
Standard Standard
M4(15) LCD Display with Local Operator Interface ★

M5 LCD Display ★

Transient Protection
Standard Standard
T1(16) Transient terminal block ★

PlantWeb Control Functionality
Standard Standard
A01(17) FOUNDATION fieldbus Advanced Control Function Block Suite ★

PlantWeb Diagnostic Functionality
Standard Standard
D01(17) FOUNDATION fieldbus Diagnostic Suite ★

DA0(12)(13) Power Advisory HART Diagnostic ★

Alarm Limit
Standard Standard
C4(18)(19) NAMUR Alarm and Saturation Levels, High Alarm ★

CN(18)(19) NAMUR Alarm and Saturation Levels, Low Alarm ★

CR(12)(13) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

CS(12)(13) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(12)(13) Low alarm (standard Rosemount alarm and saturation levels) ★

Configuration Buttons
Standard Standard
D4(13) Analog Zero and Span ★

DZ(13) Digital Zero Trim ★

Ground Screw
Standard Standard
V5(20) External Ground Screw Assembly ★

HART Revision Configuration
Standard Standard
HR5(12)(13)(21) Configured for HART Revision 5 ★

HR7(12)(13)(22) Configured for HART Revision 7 ★

Typical Model Number: 3051CFP D S 010 W1 S 0500 D3 2 A A 1 E5 M5

 Table 8. Rosemount 3051CFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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(1) To improve pipe perpendicularity for gasket sealing, socket diameter is smaller than standard pipe O.D.

(2) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory 
configured, add option code HR7.

(3) Option code M4 - LCD Display with Local Operator Interface required for local addressing and configuration. 

(4) Not available with 11/2-in. (38 mm) line size.

(5) Thermowell Material is the same as the body material.

(6) Does not apply to Process Connection codes T1 and S1.

(7) Option P1 may not be ordered in combination with P2 or PA.

(8) Not available for bore sizes 0010, 0014, 0020, 0034, 0066, or 0109.

(9) Not available with DIN Process Connection codes D1, D2, or D3.

(10) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(11) Not available with FOUNDATION fieldbus (Output Code F) or Profibus (Output Code W).

(12) Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

(13) Only available with 4-20 mA HART output (output Code A).

(14) Not available with Low Power code M.

(15) Available only with output code W - Profibus PA.

(16) The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO Product Certification code IA.

(17) Only valid with FOUNDATION fieldbus Output Code F.

(18) Not available with FOUNDATION fieldbus (Output Code F) or Profibus (Output Code W).

(19) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.

(20) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(21) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(22) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.
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3051CF Specifications

3051CF PERFORMANCE SPECIFICATIONS
This product data sheet covers both HART, FOUNDATION fieldbus and Profibus PA protocols unless specified.
For zero-based spans, reference conditions, silicone oil fill, glass-filled PTFE o-rings, SST materials, Coplanar flange (3051C) or
1/2 in.- 14 NPT (3051T) process connections, digital trim values set to equal range points.

Conformance To Specification
Technology leadership, advanced manufacturing techniques and statistical process control ensure specification conformance to at least ±3.

Total Performance
Total Performance is based on combined errors of reference accuracy, ambient temperature effect, and static pressure effect.

Long Term Stability

Flow Performance - Flow Reference Accuracy(1)

(1) Range 1 flowmeters may experience an additional uncertainty up to 0.9%. Consult your Emerson Process Management Representative for exact 
specifications.

3051CFA Annubar Flowmeter 
Ranges 2-3 ±1.80% of Flow Rate at 8:1 flow turndown
3051CFC_A Compact Annubar Flowmeter - Annubar Option A
Ranges 2-3 Uncalibrated ±2.10% of Flow Rate at 8:1 flow turndown

Calibrated ±1.80% of Flow Rate at 8:1 flow turndown
3051CFC Compact Orifice Flowmeter – Conditioning Option C

Ranges 2-3
=0.4 ±1.75% of Flow Rate at 8:1 flow turndown
=0.65 ±1.95% of Flow Rate at 8:1 flow turndown

3051CFC Compact Orifice Flowmeter – Orifice Option P(2)

(2) For smaller line sizes, see Rosemount Compact Orifice.

Ranges 2-3
=0.4 ±2.00% of Flow Rate at 8:1 flow turndown
=0.65 ±2.00% of Flow Rate at 8:1 flow turndown

3051CFP Integral Orifice Flowmeter 
<0.1 ±3.00% of Flow Rate at 8:1 flow turndown

Ranges 2-3
0.1< <0.2 ±1.95% of Flow Rate at 8:1 flow turndown
0.2< <0.6 ±1.75% of Flow Rate at 8:1 flow turndown
0.6< <0.8 ±2.15% of Flow Rate at 8:1 flow turndown












For ±50 °F (28 °C) temperature changes, up to 1000 psi (6,9 MPa) line pressure (CD only), from 1:1 to 5:1 rangedown.
Models Total Performance Enhanced 3051
3051CF

Ranges 2-5 ±0.15% of span ± 0.14% of span

Models Long Term Stability
3051CF

Ranges 2-5 ±0.125% of URL for 5 years
±50 °F (28 °C) temperature changes, and up to 1000 psi (6,9 MPa) line pressure.

3051CF Low/Draft Range
Ranges 0-1 ±0.2% of URL for 1 year
60

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2521 of 3354



Product Data Sheet
00813-0100-4485, Rev EC
June 2013 Rosemount DP Flow

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Dynamic Performance

Vibration Effect for 3051CFA, 3051CFC, 
and 3051CFP
Less than ±0.1% of URL when tested per the requirements of 
IEC60770-1 field with general application or pipeline with low 
vibration level (10-1000 Hz test frequency range, 0.15mm 
displacement peak amplitude, 20 m/s2 acceleration amplitude).(1)

Power Supply Effect
Less than ±0.005% of calibrated span per volt.

RFI Effects
±0.1% of span from 20 to 1000 MHz and for field strength up to 30 
V/m.

Electromagnetic Compatibility (EMC)
Meets all relevant requirements of EN 61326 and Namur NE-21.

Transient Protection (Option Code T1)
Meets IEEE C62.41, Category Location B

6 kV crest (0.5 s - 100 kHz)
3 kV crest (8 × 20 microseconds)
6 kV crest (1.2 × 50 microseconds)

NOTE
Calibrations at 68 °F (20 °C) per ASME Z210.1 (ANSI)

4 - 20 mA HART(1)

1-5 Vdc HART Low Power

FOUNDATION fieldbus 
and Profibus PA 
protocols(3) Typical HART Transmitter Response Time

Total Response Time (Td + Tc) ( 2):
3051CF, Ranges 2-5:

Range 1:
Range 0:

3051T:
3051L:

100 ms 
255 ms
700 ms
100 ms 
See Instrument Toolkit®

152 ms
307 ms
N/A
152 ms
See Instrument Toolkit

Dead Time (Td) 45 ms (nominal) 97 ms
Update Rate 22 times per second 22 times per second

(1) Dead time and update rate apply to all models and ranges; analog output only
(2) Nominal total response time at 75 °F (24 °C) reference conditions. 
(3) Transducer block response time, Analog Input block execution time not included.

TcTd

Td = Dead Time
Tc = Time Constant

Pressure Released

Response Time = Td+Tc

63.2% of Total
Step Change

Time
0%

100%

36.8%

Transmitter Output vs. Time

(1) Stainless steel temperature housing is not recom-
mended with primary element technology A in applica-
tions with mechanical vibration.
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3051CF FUNCTIONAL SPECIFICATIONS

Range and Sensor Limits

4-20 mA HART (Output Code A)
Output
Two-wire 4-20 mA, user-selectable for linear or square root output. 
Digital process variable superimposed on 4-20 mA signal, 
available to any host that conforms to the HART protocol.

3051
Digital communications based on HART Revision 5 protocol.

Enhanced 3051
The enhanced 3051 comes with Selectable HART Revisions. 
Digital communications based on HART Revision 5 (default) 
or Revision 7 (option code HR7) protocol can be selected. The 
HART revision can be switched in the field using any HART 
based configuration tool or the optional local operator interface 
(LOI).

Enhanced 3051 Features
Power Advisory Diagnostics
Power Advisory Diagnostics proactively detect and notify you 
of degraded electrical loop integrity before it can affect your 
process operation. Example loop problems that can be 
detected include water in the terminal compartment, corrosion 
of terminals, improper grounding, and unstable power 
supplies. The Device Dashboard presents the diagnostics in a 
graphical, task-based interface that provides single-click 
access to critical process/device information and descriptive 
graphical troubleshooting.
Local Operator Interface
The LOI utilizes a 2-button menu with internal and external 
configuration buttons. Internal buttons are always configured 
for Local Operator Interface. External Buttons can be 
configured for either LOI, (option code M4), Analog Zero and 
Span (option code D4) or Digital Zero Trim (option code DZ). 
See enhanced 3051 product manual (00809-0100-4007) for 
LOI configuration menu.

Power Supply
External power supply required. Standard transmitter (4-20 mA) 
operates on 10.5 to 55 Vdc with no load.

Load Limitations 
Maximum loop resistance is determined by the voltage level of the 
external power supply, as described by:

Zero and Span Adjustment Requirements
Zero and span values can be set anywhere within the range limits 
stated in Table 9.
Span must be greater than or equal to the minimum span stated in 
Table 9.

Indication
Optional two line LCD display

 Table 9. 3051CD, 3051CG, 3051CF, and 3051L Range and Sensor Limits

Range

Minimum Span Range and Sensor Limits

3051CF
Upper 
(URL)

Lower (LRL) 

3051CD Differential
3051CF Flowmeters

0 0.10 inH2O@68 °F
(0,25 mbar)

3.00 inH2O@68 °F
(7,47 mbar)

-3.00 inH2O@68 °F
(-7,47 mbar)

1 0.50 inH2O@68 °F
(1,2 mbar)

25.00 inH2O@68 °F
(62,16 mbar)

-25.00 inH2O@68 °F
(-62,16 mbar)

2 1.67 inH2O@68 °F
(4,23 mbar)

250.00 inH2O@68 °F
(0,62 bar)

-250.00 inH2O@68 °F
(-0,62 bar)

3 6.67 inH2O@68 °F
(16,58 mbar)

1000.00 inH2O@68 °F 
(2,49 bar)

-1000.00 inH2O@68 °F
(-2,49 bar)

4 2.00 psi 
(0,20 bar)

300.00 inH2O@68 °F
(20,68 bar)

-300.00 psi
(-20.68 bar)

5 13.33 psi 
(919,30 mbar)

2000.00 inH2O@68 °F
(137,90 bar)

 -2000.00 psi
(-137,90 bar)

Voltage (Vdc)

Lo
ad

 (O
hm

s)

Communication requires a minimum 
loop resistance of 250 ohms.

(1) For CSA approval, power supply must not exceed 42.4 V.

Max. Loop Resistance = 43.5 (Power Supply Voltage – 10.5)

Operating
Region
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FOUNDATION fieldbus (Output code F) 
Power Supply
External power supply required; transmitters operate on 9.0 to 
32.0 Vdc transmitter terminal voltage.

Current Draw
17.5 mA for all configurations (including LCD display option)

Indication
Optional two line LCD display

FOUNDATION fieldbus Function Block 
Execution Times

FOUNDATION fieldbus Parameters

Standard Function Blocks

Resource Block
Contains hardware, electronics, and diagnostic information.

Transducer Block
Contains actual sensor measurement data including the  sensor 
diagnostics and the ability to trim the pressure sensor or recall 
factory defaults.

LCD Block
Configures the local display.

2 Analog Input Blocks
Processes the measurements for input into other function 
blocks. The output value is in engineering units or custom and 
contains a status indicating measurement quality.

PID Block 
Contains all logic to perform PID control in the field including 
cascade and feedforward. 

Backup Link Active Scheduler (LAS)
The transmitter can function as a Link Active Scheduler if the 
current link master device fails or is removed from the segment.

Advanced Control Function Block Suite (Option 
Code A01)

Input Selector Block
Selects between inputs and generates an output using specific 
selection strategies such as minimum, maximum, midpoint, 
average or first “good.”

Arithmetic Block
Provides pre-defined application-based equations including flow 
with partial density compensation, electronic remote seals, 
hydrostatic tank gauging, ratio control and others.

Signal Characterizer Block
Characterizes or approximates any function that defines an 
input/output relationship by configuring up to twenty X, Y 
coordinates. The block interpolates an output value for a given 
input value using the curve defined by the configured 
coordinates.

Integrator Block
Compares the integrated or accumulated value from one or two 
variables to pre-trip and trip limits and generates discrete output 
signals when the limits are reached. This block is useful for 
calculating total flow, total mass, or volume over time.

FOUNDATION fieldbus Diagnostics Suite 
(Option Code D01)
The 3051C FOUNDATION fieldbus Diagnostics provide Abnormal 
Situation Prevention (ASP) indication. The integral statistical 
process monitoring (SPM) technology calculates the mean and 
standard deviation of the process variable 22 times per second. 
The 3051C ASP algorithm uses these values and highly flexible 
configuration options for customization to many user-defined or 
application specific abnormal situations. The detection of plugged 
impulse lines is the first available predefined application.

Profibus PA (Output Code W)
Profile Version
3.02

Power Supply
External power supply required; transmitters operate on 9.0 to 
32.0 Vdc transmitter terminal voltage.

Current Draw
17.5 mA for all configurations (including LCD display option)

Output Update Rate
Four times per second

Standard Function Blocks

Analog Input (AI Block)
The AI function block processes the measurements and makes 
them available to the host device. The output value from the AI 
block is in engineering units and contains a status indicating the 
quality of the measurement.

Block Execution Time
Resource -
Transducer -
LCD Block -
Analog Input 1, 2 30 milliseconds
PID 45 milliseconds
Input Selector 30 milliseconds
Arithmetic 35 milliseconds
Signal Characterizer 40 milliseconds
Integrator 35 milliseconds

Schedule Entries 7 (max.)
Links 20 (max.)
Virtual Communications Relationships (VCR) 12 (max.)
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Physical Block
The physical block defines the physical resources of the device 
including type of memory, hardware, electronics and diagnostic 
information.

Transducer Block
Contains actual sensor measurement data including the sensor 
diagnostics and the ability to trim the pressure sensor or recall 
factory defaults.

Indication
Optional two line LCD display

Local Operator Interface
Optional external configuration buttons

Power Consumption
3.0 mA, 18-36 mW

Minimum Load Impedance
100 k (Vout wiring)

Indication
Optional 5-digit LCD display

Overpressure Limits
Rosemount 3051CD/CG/CF

• Range 0: 750 psi (51,7 bar)
• Range 1: 2000 psig (137,9 bar)
• Ranges 2-5: 3626 psig (250 bar)

 4500 psig (310,3 bar) for option code P9

Rosemount 3051CA
• Range 1: 750 psia (51,7 bar) 
• Range 2: 1500 psia (103,4 bar)
• Range 3: 1600 psia (110,3 bar)
• Range 4: 6000 psia (413,7 bar)

Rosemount 3051TG/TA
• Range 1: 750 psi (51,7 bar)
• Range 2: 1500 psi (103,4 bar)
• Range 3: 1600 psi (110,3 bar)
• Range 4: 6000 psi (413,7 bar)
• Range 5: 15000 psi (1034,2 bar)

For 3051L or Level Flange Option Codes FA, FB, FC, FD, FP, and 
FQ, limit is 0 psia to the flange rating or sensor rating, whichever is 
lower.

Static Pressure Limit
Rosemount 3051CD Only
Operates within specifications between static line pressures of 0.5 
psia and 3626 psig (4500 psig (310, 3 bar) for 
Option Code P9).
Range 0: 0.5 psia and 750 psig (3, 4 bar and 51, 7 bar)
Range 1: 0.5 psia and 2000 psig (3, 4 bar and 137, 9 bar)

Burst Pressure Limits
3051CF
10000 psig (69 MPa)

3051T Inline
Ranges 1-4: 11000 psi (75,8 MPa)
Range 5: 26000 psig (179 MPa)

Failure Mode Alarm
If self-diagnostics detect a sensor or microprocessor failure, the 
analog signal is driven either high or low to alert the user. High or 
low failure mode is user-selectable with a jumper on the 
transmitter. The values to which the transmitter drives its output in 
failure mode depend on whether it is factory-configured to 
standard or NAMUR-compliant operation. The values for each are 
as follows:

Output Code F and W
If self-diagnostics detect a gross transmitter failure, that 
information gets passed as a status along with the process 
variable.

 Table 10. 3051L and Level Flange Rating Limits
Standard Type CS Rating SST Rating

ANSI/ASME Class 150 285 psig 275 psig
ANSI/ASME Class 300 740 psig 720 psig
ANSI/ASME Class 600 1480 psig 1440 psig

At 100 °F (38 °C), the rating decreases
with increasing temperature, per ANSI/ASME B16.5.
DIN PN 10-40 40 bar 40 bar

DIN PN 10/16 16 bar 16 bar
DIN PN 25/40 40 bar 40 bar

At 248 °F (120 °C), the rating decreases 
with increasing temperature, per DIN 2401. 

Standard Operation

Output Code Linear Output Fail High Fail Low
A 3.9  I  20.8 I  21.75 mA I  3.75 mA
M 0.97  V  5.2 V  5.4 V V  0.95 V

NAMUR-Compliant Operation

Output Code Linear Output Fail High Fail Low
A 3.8  I  20.5 I  22.5 mA I  3.6 mA

 Table 10. 3051L and Level Flange Rating Limits
Standard Type CS Rating SST Rating
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Temperature Limits
For 3051CFA Temperature Limits, see page 107.
For 3051CFC Temperature Limits, see page 120.
For 3051CFP Temperature Limits, see page 129.

Humidity Limits
0–100% relative humidity

Turn-On Time
Performance within specifications less than 2.0 seconds (10.0 s 
for Profibus protocol) after power is applied to the transmitter

Volumetric Displacement
Less than 0.005 in3 (0,08 cm3)

Damping
4-20 mA HART

Enhanced 3051
Analog output response to a step input change is 
user-enterable from 0.0 to 60 seconds for one time constant. 
This software damping is in addition to sensor module 
response time.

Standard 3051
Analog output response to a step input change is 
user-selectable from 0 to 36 seconds for one time constant. 
This software damping is in addition to sensor module 
response time.

FOUNDATION fieldbus
Transducer block: 0.4 seconds fixed
AI Block: User configurable

Profibus PA
AI Block only: User configurable

3051CF PHYSICAL SPECIFICATIONS

Electrical Connections
1/2–14 NPT, PG 13.5, G1/2, and M20 × 1.5 (CM20) conduit. HART 
interface connections fixed to terminal block.

Process Connections
For 3051CFA, see “Annubar Sensor Material” on page 116.
For 3051CFC, see “Material of Construction” on page 125.
For 3051CFP, see “Material of Construction” on page 129.

Process-Wetted Parts
Drain/Vent Valves
316 SST, Alloy C-276, or Alloy 400 material (Alloy 400 not 
available with 3051L)

Process Flanges and Adapters
Plated carbon steel, SST cast CF-8M (cast version of 316 SST, 
material per ASTM-A743), C-Type cast alloy CW12MW, or cast 
alloy M30C

Wetted O-rings
Glass-filled PTFE or Graphite-filled PTFE 

Process Isolating Diaphragms

Non-Wetted Parts
Electronics Housing
Low-copper aluminum or CF-8M (Cast version of 316 SST). 
Enclosure Type 4X, IP 65, IP 66, IP 68

Coplanar Sensor Module Housing
CF-3M (Cast version of 316L SST, material per ASTM-A743)

Bolts
ASTM A449, Type 1 (zinc-cobalt plated carbon steel)
ASTM F593G, Condition CW1 (Austenitic 316 SST)
ASTM A193, Grade B7M (zinc plated alloy steel)
Alloy K-500

Sensor Module Fill Fluid
Silicone oil (D.C. 200) or Fluorocarbon oil (Halocarbon or 
Fluorinert® FC-43 for 3051T)

Process Fill Fluid (3051L only)
Syltherm XLT, D.C. Silicone 704, 
D.C. Silicone 200, inert, glycerin and water, Neobee M-20 or 
propylene glycol and water

Paint
Polyurethane

Cover O-rings
Nitirile Butadiene (NBR)

 Table 11. 3051 Transmitter Temperature Limits
3051CF

Silicone Fill Sensor(1)

(1) Process temperatures above 185 °F (85 °C) require derating the 
ambient limits by a 1.5:1 ratio.

with Coplanar Flange –40 to 250 °F (–40 to 121 °C)(2)

(2) 220 °F (104 °C) limit in vacuum service; 130 °F (54 °C) for 
pressures below 0.5 psia.

Isolating Diaphragm Material 30
51

C
D

30
51

C
G

316L SST •
Alloy C-276 •
Alloy 400 •
Tantalum •
Gold-plated Alloy 400 •
Gold-plated SST •
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3051CF Product Certifications

Approved Manufacturing Locations
Rosemount Inc. — Chanhassen, Minnesota USA
Emerson Process Management GmbH & Co. — Wessling, 
Germany
Emerson Process Management Asia Pacific 
Private Limited — Singapore
Beijing Rosemount Far East Instrument Co., LTD — Beijing, China
Emerson Process Management LTDA — Sorocaba, Brazil
Emerson Process Management (India) Pvt. Ltd. — Daman, India

European Directive Information
The EC declaration of conformity for all applicable European 
directives for this product can be found on the Rosemount website 
at www.rosemount.com. A hard copy may be obtained by 
contacting an Emerson Process Management representative.

ATEX Directive (94/9/EC)
All 3051 transmitters comply with the ATEX Directive.

European Pressure Equipment Directive (PED) (97/23/EC)
3051CA4; 3051CG2, 3, 4, 5; 3051CD2, 3, 4, 5 
(also with P9 option)
— QS Certificate of Assessment - EC No. 

59552-2009-CE-HOU-DNV
Module H Conformity Assessment

All other 3051Pressure Transmitters
— Sound Engineering Practice

Transmitter Attachments: Diaphragm Seal - Process 
Flange - Manifold

— Sound Engineering Practice

Electro Magnetic Compatibility (EMC) (2004/108/EC)
All 3051 Pressure Transmitters meet all of the requirements of 
EN61326 and NAMUR NE-21

Ordinary Location Certification for Factory Mutual
As standard, the transmitter has been examined and tested to 
determine that the design meets basic electrical, mechanical, 
and fire protection requirements by FM, a nationally recognized 
testing laboratory (NRTL) as accredited by the Federal 
Occupational Safety and Health Administration (OSHA).

3051CF HART PROTOCOL

Hazardous Locations Certifications
North American Certifications

FM Approvals

E5 Explosion-Proof and Dust Ignition Proof
Certificate No: 0T2H0.AE
Applicable Standards: FM Class 3600 – 1998, FM Class 
3615 – 2006, FM Class 3810 – 2005, ANSI/NEMA 250 - 
2003
Markings: Explosion-Proof for Class I, Division 1, Groups B, 
C, and D.
Dust Ignition-Proof for Class II, Division 1, Groups E, F, G; 
and Class III, Division 1.
T5 (Ta = -50 °C to +85 °C), Factory Sealed, Enclosure Type 
4x

I5 Intrinsically Safe and Non-Incendive
Certificate No: 1Q4A4.AX
Applicable Standards: FM Class 3600 – 1998, FM Class 
3610 – 2010, FM Class 3611 – 2004, FM Class 3810 – 2005
Markings: Intrinsically Safe for use in Class I, Division 1, 
Groups A, B, C, and D; Class II, Division 1, Groups E, F, and 
G; Class III, Division 1 when connected per Rosemount 
drawing 03031-1019 and 00375-1130 (When used with a 
Field Communicator); Non-incendive for Class I, Division 2, 
Groups A, B, C, and D. 
Temperature Code: T4 (Ta = -50 °C to +40 °C), T3 (Ta = -50 
°C to +85 °C), Enclosure Type 4x.

Special Conditions for Safe Use: 

1.) The Model 3051 transmitter housing contains aluminum 
and is considered a potential risk of ignition by impact or 
friction. Care must be taken into account during installation 
and use to prevent impact and friction.

2.) The Model 3051 transmitter with the transient terminal 
block (Option code T1) will not pass the 500Vrms dielectric 
strength test and this must be taken into account during 
installation.

Canadian Standards Association (CSA)

All CSA hazardous approved transmitters are certified per 
ANSI/ISA 12.27.01-2003.

E6 Explosion-Proof, Dust Ignition Proof and Class I Division 2
Certificate No.: 1053834
Applicable Standards: CSA Std. C22.2 No. 142 – M1987, 
CSA Std. C22.2 No. 30 – M1986, CSA Std. C22.2 No. 213 – 
M1987, ANSI/ISA 12.27.01-2003.
Markings: Explosion-Proof for Class I, Division 1, Groups B, 
C, and D. 
Dust-Ignition-Proof for Class II and Class III, Division 1, 
Groups E, F, and G. 
Suitable for Class I, Division 2 Groups A, B, C, and D. 
Enclosure type 4X, factory sealed. Single Seal (See 
Drawing 03031-1053).
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C6 Intrinsically Safe 
Certificate No.: 1053834
Applicable Standards: CSA Std. C22.2 No. 142 – M1987, 
CSA Std. C22.2 No. 157 – 92, ANSI/ISA 12.27.01-2003.
Markings: Intrinsically safe for Class I, Division 1, Groups A, 
B, C, and D when connected in accordance with Rosemount 
drawings 03031-1024. Temperature Code T3C. Enclosure 
Type 4X, Single Seal. Single Seal (See Drawing 
03031-1053).

European Certifications
I1 ATEX Intrinsic Safety and Dust

Certificate No.: BAS 97ATEX1089X, Baseefa11ATEX0275 
Applicable Standards: EN60079-0:2012, EN60079-1:2007, 
EN60079-26:2007, EN60079-31: 2009
Markings:  II 1 GD, Ex ia IIC T4 Ga (–60  Ta  +70 °C), 
Ex ia IIC T5 Ga (–60  Ta  +40 °C)
Ex ta IIIC T50 °C T500 60°C Da, IP66,

1180

Special Conditions for Safe Use (X):
1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-11. This must be taken 
into account when installing the apparatus.
2.) The enclosure may be made of aluminum alloy and given 
a protective polyurethane paint finish; however care should 
be taken to protect it from impact or abrasion if located in 
Zone 0.

N1 ATEX Non-incendive/Type n and Dust 
Certification No.: BAS 00ATEX3105X 
Applicable Standards: EN60079-0:2012, EN60079-15:2010, 
EN60079-31:2009
Markings: II 3 GD, Ex nA IIC Gc T5 (–40  Ta  70 °C), 
Ex ta IIIC T50 °C T500 60°C Da, IP66

 1180

Specific Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-15. This must be taken 
into account when installing the apparatus.

2.) This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for installation 
and maintenance shall be followed in detail to assure safety 
during its expected lifetime. In case of repair, contact the 
manufacturer for more information on the dimensions of the 
flameproof joints. 

E8 ATEX Flameproof and Dust
Certification No.: KEMA00ATEX2013X, 
Baseefa11ATEX0275
Applicable Standards: EN60079-0:2012, EN60079-1:2007, 
EN60079-26:2007, EN60079-31: 2009
Markings: II 1/2 G, Ex d IIC T6 (–50  Ta  65 °C) Ga/Gb,
Ex d IIC T5 (–50  Ta  80 °C) Ga/Gb, 

 II 1D Ex ta IIIC T50 °C T500 60 °C Da
1180

Special Conditions for Safe Use: 

1.) In case of repair, contact the manufacturer for 
information on the dimensions of the flameproof joints.

2.) This device contains a thin wall diaphragm. Installation, 
maintenance and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer's instructions for installation 
and maintenance shall be followed in detail to assure safety 
during its expected lifetime.

3.) The capacitance of the wrap around label to the 
enclosure, 1.6E-9 F, exceeds the limit in Table 9 of IEC 
60079-0. The user shall determine suitability for the specific 
application. 

IECEx Certifications
I7 IECEx Intrinsic Safety

Certification No.: IECEx BAS 09.0076X
Applicable Standards: IEC60079-0:2011, IEC 
60079-11:2011
Markings: Ex ia IIC T5 Ga (-60°C  Ta  40°C), Ex ia IIC T4 
Ga (-60°C  Ta  70°C) 
Ui = 30V, Ii = 200mA, Pi = 0.9W, Ci = 0.012 µF, Li = 0

Special Conditions for Safe Use (X): 
1.) If the apparatus is fitted with an optional 90V transient 
suppressor, it is not capable of withstanding the 500V 
insulation test required by IEC 60079-11. This must be taken 
into account when installing the apparatus. 
2.) The enclosure may be made of aluminum alloy and given 
a protective polyurethane paint finish; however, care should 
be taken to protect it from impact or abrasion if located in 
Zone 0.

 TABLE 12. Input Parameters
Ui = 30V
Ii = 200 mA
Pi = 0.9W 
Ci = 0.012 µF

 TABLE 13. RTD Assembly (3051CFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi = 0.63W 

Process 
Temp Ambient Temp Temp Class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5

 TABLE 14. Input Parameters
Ui = 30V
Ii = 200 mA
Pi = 0.9W 
Ci = 0.012 µF

 TABLE 15. RTD Assembly (3051CFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi = 0.63W 
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E7 IECEx Flame-proof and Dust
Certification No.: IECEx KEM 09.0034X, IECEx BAS 
10.0034
Applicable Standards: IEC60079-0:2011, 
IEC60079-1:2007-04, IEC60079-26:2006, 
IEC60079-31:2008
Markings: Ex d IIC T5...T6 Ga/Gb, T5 (-50 °C  Ta  80 
°C)/T6 (-50 °C  Ta  65 °C)
Ex ta IIIC T50°C T50060°C Da

Conditions of Certification (X): 

1.) This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer's instructions for installation 
and maintenance shall be followed in detail to assure safety 
during its expected lifetime.

2.) For information on the dimensions of the flameproof 
joints the manufacturer shall be contacted.

3.) The capacitance of the wrap around label to the 
enclosure, 1.6E-9 F, exceeds the limit in Table 9 of IEC 
60079-0. The user shall determine suitability for the specific 
application.

N7 IECEx Type ‘n’
Certification No.: IECEx BAS 09.0077X
Applicable Standards: IEC60079-0:2011, 
IEC60079-15:2010
Markings: Ex nA IIC T5 Gc (-40  Ta  70 °C)

Conditions of Certification (X): 

The apparatus is not capable of withstanding the 500V 
insulation test required by IEC 60079-15. This must be 
taken into account when installing the apparatus.

Inmetro certifications 
E2 Flameproof

Certificate No: CEPEL 97.0073X (Mfg USA and Singapore)
Certificate No: CEPEL 07.1383X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, IEC60079-1:2009, 
IEC60079-26:2008, IEC60529:2009
Markings: Ex d IIC T6 Ga/Gb (-50°C  Ta  +65°C)
Ex d IIC T5 Ga/Gb (-50°C  Ta  +80°C)
IP66W

I2 Intrinsic Safety
Certificate No.: CEPEL 97.0072X (Mfg USA and Singapore)
Certificate No.: CEPEL 07.1412X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, 
IEC60079-11:2009, IEC60079-26:2008, IEC60529:2009
Markings: Ex ia IIC Ga T5 (-20°C  Ta  +40°C)
Ex ia IIC Ga T4 (-20°C  Ta  +70°C)
IP66W, Ui=30V, Ii= 200mA, Pi=0.9W, Ci =0.012uF, 
Li=Desprezivel

Specific Conditions for Safe Use (X): 

See Certificate.

China certifications
E3 Flameproof

NEPSI Certificate No.: GYJ101313X
Applicable Standards: GB3836.1-2000, GB3836.2-2000
Markings: Ex d II C T5/T6,
T5: -50 °C ≤ Ta ≤ +80 °C
T6: -50 °C ≤ Ta ≤ +65 °C

Specific Conditions for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use:

a. This device contains a thin wall diaphragm. 
Installation, maintenance and use shall take into 
account the environmental conditions to which the 
diaphragm will be subjected.

2. The relation between T code and ambient temperature 
range is:

3. The earth connection facility in the enclosure should be 
connected reliably.

4. During installation, use and maintenance of the product, 
observe the warning “Don’t open the cover when the circuit 
is alive”.

5. During installation, there should be no present mixture 
harmful to the flameproof housing.

6. Cable entry and conduit, certified by NEPSI with type of 
protection Ex d IIC and appropriate thread form, should be 
applied when installed in hazardous locations. Blanking 
elements should be used on the redundant cable entries.

7. End users are not permitted to change any internal 
components, but to settle the problem in conjunction with 
the manufacturer to avoid damage to the product.

8. Maintenance should be done in non-hazardous locations.

9. During installation, use and maintenance of this product, 
observe the following standards:

GB3836.13-1997 “Electrical apparatus for explosive gas 
atmospheres Part 13: Repair and overhaul for apparatus 
used in explosive gas atmospheres”

GB3836.15-2000 “Electrical apparatus for explosive gas 
atmospheres Part 15: Electrical installations in hazardous 
area (other than mines)”

GB3836.16-2006 “Electrical apparatus for explosive gas 
atmospheres Part 16: Inspection and maintenance of 
electrical installation (other than mines)”

GB50257-1996 “Code for construction and acceptance of 
electric device for explosion atmospheres and fire hazard 
electrical equipment installation engineering”.

I3 Intrinsic Safety
NEPSI Certificate No.: GYJ101312X
Applicable Standards: GB3836.1-2000, GB3836.4-2000
Markings: Ex ia IIC T4/T5
T4: -60°C ≤ Ta ≤ +70°C
T5: -60°C ≤ Ta ≤ +40°C

Process 
Temp Ambient Temp Temp Class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5

Transmitter Model T Code Temperature Range
Using 644 temperature 

transmitter
T4 -40 °C ≤ Ta ≤ +65 °C

No 644 temperature transmitter T5 -50 °C ≤ Ta ≤ +80 °C
T6 -50 °C ≤ Ta ≤ +65 °C
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Specific Conditions for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use:

a. If the apparatus is fitted with an optional 90V 
transient suppressor, it is not capable of withstanding 
the 500V insulation test for 1 minute. This must be 
taken into account when installing the apparatus.

b. The enclosure may be made of aluminum alloy and 
given a protective polyurethane paint finish; however, 
care should be taken to protect it from impact or 
abrasion if located in Zone 0.

2. The relation between T code and ambient temperature 
range is:

3. Intrinsically safe parameters:

NOTE
FISCO parameters apply to both Group IIC and IIB.

When 644 temperature transmitter is used, the 644 temperature 
transmitter should be used with Ex-certified associated apparatus 
to establish an explosion protection system that can be used in 
explosive gas atmospheres. Wiring and terminals should comply 
with the instruction manual of both 644 temperature transmitter 
and associated apparatus. The cables between 644 temperature 
transmitter and associated apparatus should be shielded cables 
(the cables must have an insulated shield). The shield has to be 
grounded reliably in a non-hazardous area.

4. 3051CF series Flowmeter comply with the requirements 
for FISCO field devices specified in IEC60079-27:2008. For 
the connection on an intrinsically safe circuit in accordance 
to the FISCO model, FISCO parameters of 3051CF series 
Flowmeter are listed in the table above.
5. The product should be used with Ex-certified associated 
apparatus to establish an explosion protection system that 
can be used in explosive gas atmospheres. Wiring and 
terminals should comply with the instruction manual of the 
product and associated apparatus.

6. The cables between this product and associated 
apparatus should be shielded cables (the cables must have 
insulated shields). The shield has to be grounded reliably in 
a non-hazardous area.
7. End users are not permitted to change any internal 
components, but to settle the problem in conjunction with 
the manufacturer to avoid damage to the product.
8. During installation, use and maintenance of this product, 
observe the following standards:
GB3836.13-1997 “Electrical apparatus for explosive gas 
atmospheres Part 13: Repair and overhaul for apparatus 
used in explosive gas atmospheres”
GB3836.15-2000 “Electrical apparatus for explosive gas 
atmospheres Part 15: Electrical installations in hazardous 
area (other than mines)”
GB3836.16-2006 “Electrical apparatus for explosive gas 
atmospheres Part 16: Inspection and maintenance of 
electrical installation (other than mines)”
GB50257-1996 “Code for construction and acceptance of 
electric device for explosion atmospheres and fire hazard 
electrical equipment installation engineering”.

Combinations of Certifications
Stainless steel certification tag is provided when optional approval 
is specified. Once a device labeled with multiple approval types is 
installed, it should not be reinstalled using any other approval 
types. Permanently mark the approval label to distinguish it from 
unused approval types.

KB K5 and C6 combination 
KD K5, C6, I1, and E8 combination
K5 E5 and I5 combination
K6 C6, I1, and E8 combination
K7 E7, I7, and N7 combination
K8 E8, I1, and N1 combination

Transmitter Model T Code Temperature Range
Using 644 temperature 

transmitter
T4 -40 °C ≤ Ta ≤ +60 °C

No 644 
temperature 
transmitter

Revision1 
3051C

T5 -60 °C ≤ Ta ≤ +40 °C
T4 -60 °C ≤ Ta ≤ +70 °C

Revision5 
3051C

T4 -60 °C ≤ Ta ≤ +70 °C

Fieldbus/FISCO 
Version

T4 -60 °C ≤ Ta ≤ +60 °C

Transmitter 
Model

Maximum 
input 

voltage: Ui 
(V)

Maximum 
input 

current: Ii 
(mA)

Maximum 
input power: 

Pi (W)

Maximum 
internal 

parameters:

Ci (nF) Li (µH)
Revision1/5 

3051C
30 200 0.9 12 0

3051 
Fieldbus

30 300 1.3 0 0

3051 
Fieldbus 
FISCO

17.5 380 5.32 5 10
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3051CF FOUNDATION FIELDBUS AND PROFIBUS PA PROTOCOLS

Hazardous Locations Certifications
North American Certifications

FM Approvals
E5 Explosion-Proof and Dust Ignition Proof

Certificate No: 0T2H0.AE
Applicable Standards: FM Class 3600 – 1998, FM Class 
3615 – 2006, FM Class 3810 – 2005, ANSI/NEMA 250 - 
2003
Markings: Explosion-Proof for Class I, Division 1, Groups B, 
C, and D.
Dust-Ignition-Proof for Class II, Division 1, Groups E, F, G; 
and Class III, Division 1.
T5 (Ta = -50 °C to +85 °C), Factory Sealed, Enclosure Type 
4x

I5 Intrinsically Safe and Non-Incendive
Certificate No: 1Q4A4.AX
Applicable Standards: FM Class 3600 – 1998, FM Class 
3610 – 2010, FM Class 3611 – 2004, FM Class 3810 – 2005
Markings: Intrinsically Safe for use in Class I, Division 1, 
Groups A, B, C, and D; Class II, Division 1, Groups E, F, and 
G; Class III, Division 1 when connected per Rosemount 
drawing 03031-1019 and 00375-1130 (When used with a 
Field Communicator); Non-incendive for Class I, Division 2, 
Groups A, B, C, and D. 
Temperature Code: T4 (Ta = -50 °C to +60 °C), Enclosure 
Type 4x.

Special Conditions for Safe Use: 

1.) The Model 3051 transmitter housing contains aluminum 
and is considered a potential risk of ignition by impact or 
friction. Care must be taken into account during installation 
and use to prevent impact and friction.

2.) The Model 3051 transmitter with the transient terminal 
block (Option code T1) will not pass the 500Vrms dielectric 
strength test and this must be taken into account during 
installation.

Canadian Standards Association (CSA)

All CSA hazardous approved transmitters are certified per 
ANSI/ISA 12.27.01-2003.
E6 Explosion-Proof, Dust Ignition Proof and Class I Division 2

Certificate No.: 1053834
Applicable Standards: CSA Std. C22.2 No. 142 – M1987, 
CSA Std. C22.2 No. 30 – M1986, CSA Std. C22.2 No. 213 – 
M1987, ANSI/ISA 12.27.01-2003.
Markings: Explosion-Proof for Class I, Division 1, Groups B, 
C, and D. 
Dust-Ignition-Proof for Class II and Class III, Division 1, 
Groups E, F, and G. 
Suitable for Class I, Division 2 Groups A, B, C, and D. 
Enclosure type 4X, factory sealed. Single Seal (See 
Drawing 03031-1053).

C6 Intrinsically Safe 
Certificate No.: 1053834
Applicable Standards: CSA Std. C22.2 No. 142 – M1987, 
CSA Std. C22.2 No. 157 – 92, ANSI/ISA 12.27.01-2003.
Markings: Intrinsically safe for Class I, Division 1, Groups A, 
B, C, and D when connected in accordance with Rosemount 
drawings 03031-1024. Temperature Code T3C. Enclosure 
Type 4X, Single Seal. Single Seal (See Drawing 
03031-1053).

European Certifications
I1 ATEX Intrinsic Safety and Dust

Certificate No.: BAS 97ATEX1089X 
Applicable Standards: EN60079-0:2012, EN60079-11: 2012, 
EN60079-31: 2009, 
Markings:  II 1 GD, Ex ia IIC T4 Ga (–60  Ta  +60 °C), 
Ex ta IIIC T50 °C T500 60°C Da, 

1180

Special Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-11. This must be taken 
into account when installing the apparatus.

2.) The enclosure may be made of aluminum alloy and given 
a protective polyurethane paint finish; however care should 
be taken to protect it from impact or abrasion if located in 
Zone 0.

IA ATEX FISCO Intrinsic Safety 
Certificate No.: BAS 97ATEX1089X 
Applicable Standards: EN60079-0:2012, EN60079-11: 2012, 
EN60079-31: 2009, 
Markings:  II 1 GD, Ex ia IIC T4 Ga (–60  Ta  +60 °C), 
Ex ta IIIC T50 °C T500 60°C Da, IP66,

1180

Special Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-11. This must be taken 
into account when installing the apparatus.

 TABLE 16. Input Parameters
Ui = 30V
Ii = 300 mA
Pi = 1.3 W 
Ci = 0 µF

 TABLE 17. RTD Assembly (3051CFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi = 0.63W 

 TABLE 18. Input Parameters
Ui = 17.5 V
Ii = 380 mA
Pi = 5.32 W 
Ci =  5 µF
Li = 10 µH
70
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2.) The enclosure may be made of aluminum alloy and given 
a protective polyurethane paint finish; however care should 
be taken to protect it from impact or abrasion if located in 
Zone 0.

N1 ATEX Non-incendive/Type n and Dust 
Certification No.: BAS 00ATEX3105X 
Applicable Standards: EN60079-0:2012, EN60079-15:2010, 
EN60079-31:2009
Markings: II 3 GD, Ex nA IIC Gc T5 (–40  Ta  70 °C), 
Ex ta IIIC T50 °C T500 60°C Da, IP66

 1180

Specific Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-15. This must be taken 
into account when installing the apparatus.

2.) This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for installation 
and maintenance shall be followed in detail to assure safety 
during its expected lifetime. In case of repair, contact the 
manufacturer for more information on the dimensions of the 
flameproof joints. 

E8 ATEX Flameproof and Dust
Certification No.: KEMA00ATEX2013X, 
Baseefa11ATEX0275
Applicable Standards: EN60079-0: 2012, EN60079-1: 2007, 
EN60079-26: 2007
Markings: II 1/2 G, Ex d IIC T6 (–50  Ta  65 °C) Ga/Gb,
Ex d IIC T5 (–50  Ta  80 °C) Ga/Gb, 

 II 1D Ex IIIC T50 °C T50060 °C Da

Special Conditions for Safe Use (X):

1.) In case of repair, contact the manufacturer for 
information on the dimensions of the flameproof joints.

2.) This device contains a thin wall diaphragm. Installation, 
maintenance and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer's instructions for installation 
and maintenance shall be followed in detail to assure safety 
during its expected lifetime.

3.) The capacitance of the wrap around label to the 
enclosure, 1.6E-9 F, exceeds the limit in Table 9 of IEC 
60079-0. The user shall determine suitability for the specific 
application. 

IECEx Certifications
I7 IECEx Intrinsic Safety

Certification No.: IECEx BAS 09.0076X
Applicable Standards: IEC60079-0:2011, IEC 
60079-11:2011
Markings: Ex ia IIC T4 Ga (-60°C  Ta  60°C) 

Conditions of Certification (X):
1.) If the apparatus is fitted with an optional 90V transient 

suppressor, it is not capable of withstanding the 500V 
insulation test required by IEC 60079-11. This must be 
taken into account when installing the apparatus. 

2.) The enclosure may be made of aluminum alloy and given 
a protective polyurethane paint finish; however, care 
should be taken to protect it from impact or abrasion if 
located in Zone 0. 

E7 IECEx Flameproof and Dust
Certification No.: IECEx KEM 09.0034X, IECEx BAS 
10.0034
Applicable Standards: IEC60079-0:2011, 
IEC60079-1:2007-04, IEC60079-26:2006,
Markings: Ex d IIC T5...T6 Ga/Gb, T5 (-50 °C  Ta  80 
°C)/T6 (-50 °C  Ta  65 °C)
Ex ta IIIC T50 °C T50060 °C Da

Conditions of Certification (X): 

1.) This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer's instructions for installation 
and maintenance shall be followed in detail to assure safety 
during its expected lifetime.

2.) For information on the dimensions of the flameproof 
joints the manufacturer shall be contacted.

3.) The capacitance of the wrap around label to the 
enclosure, 1.6E-9 F, exceeds the limit in Table 9 of IEC 
60079-0. The user shall determine suitability for the specific 
application.

Process 
Temp Ambient Temp Temp Class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5

 TABLE 19. Input Parameters
Ui = 30 V
Ii = 300 mA
Pi = 1.3 W 
Ci = 0 µF
Li = 0 µH

 TABLE 20. RTD Assembly (3051CFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi = 0.63W 

Process 
Temp Ambient Temp Temp Class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5
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N7 IECEx Type ‘n’
Certification No.: IECEx BAS 09.0077X
Applicable Standards: IEC60079-0:2011, 
IEC60079-15:2010
Markings: Ex nA IIC T5 Gc (-40  Ta  70 °C)

Conditions of Certification (X): 

The apparatus is not capable of withstanding the 500V 
insulation test required by IEC 60079-15. This must be 
taken into account when installing the apparatus.

Inmetro certifications 
E2 Flameproof

Certificate No: CEPEL 97.0073X (Mfg USA and Singapore)
Certificate No: CEPEL 07.1383X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, IEC60079-1:2009, 
IEC60079-26:2008, IEC60529:2009
Markings: Ex d IIC T6 Ga/Gb (-50°C  Ta  +65°C)
Ex d IIC T5 Ga/Gb (-50°C  Ta  +80°C)
IP66W

I2 Intrinsic Safety
Certificate No.: CEPEL 97.0072X (Mfg USA and Singapore)
Certificate No.: CEPEL 07.1412X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, 
IEC60079-11:2009, IEC60079-26:2008, IEC60529:2009
Markings: Ex ia IIC Ga T4 (-20°C  Ta  +60°C)
IP66W

Specific Conditions for Safe Use (X): 
See Certificate.

China certifications
E3 Flameproof

NEPSI Certificate No.: GYJ101313X
Applicable Standards: GB3836.1-2000, GB3836.2-2000
Markings: Ex d II C T5/T6,
T5: -50 °C ≤ Ta ≤ +80 °C
T6: -50 °C ≤ Ta ≤ +65 °C

Specific Conditions for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use:

a. This device contains a thin wall diaphragm. 
Installation, maintenance and use shall take into 
account the environmental conditions to which the 
diaphragm will be subjected.

2. The relation between T code and ambient temperature 
range is

:

3. The earth connection facility in the enclosure should be 
connected reliably.

4. During installation, use and maintenance of the product, 
observe the warning “Don’t open the cover when the circuit 
is alive”.

5. During installation, there should be no present mixture 
harmful to the flameproof housing.

6. Cable entry and conduit, certified by NEPSI with type of 
protection Ex d IIC and appropriate thread form, should be 
applied when installed in hazardous locations. Blanking 
elements should be used on the redundant cable entries.

7. End users are not permitted to change any internal 
components, but to settle the problem in conjunction with 
the manufacturer to avoid damage to the product.

8. Maintenance should be done in non-hazardous locations.

9. During installation, use and maintenance of this product, 
observe the following standards:

GB3836.13-1997 “Electrical apparatus for explosive gas 
atmospheres Part 13: Repair and overhaul for apparatus 
used in explosive gas atmospheres”

GB3836.15-2000 “Electrical apparatus for explosive gas 
atmospheres Part 15: Electrical installations in hazardous 
area (other than mines)”

GB3836.16-2006 “Electrical apparatus for explosive gas 
atmospheres Part 16: Inspection and maintenance of 
electrical installation (other than mines)”

GB50257-1996 “Code for construction and acceptance of 
electric device for explosion atmospheres and fire hazard 
electrical equipment installation engineering”.

I3 Intrinsic Safety
NEPSI Certificate No.: GYJ101312X
Applicable Standards: GB3836.1-2000, GB3836.4-2000
Markings: Ex ia IIC T4 (-60°C ≤ Ta ≤ +60°C)

Specific Conditions for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use:

a. If the apparatus is fitted with an optional 90V 
transient suppressor, it is not capable of withstanding 
the 500V insulation test for 1 minute. This must be 
taken into account when installing the apparatus.

b. The enclosure may be made of aluminum alloy and 
given a protective polyurethane paint finish; however, 
care should be taken to protect it from impact or 
abrasion if located in Zone 0.

2. The relation between T code and ambient temperature 
range is:

 TABLE 21. Input Parameters
Ui = 30 V
Ii = 300 mA
Pi = 1.3 W 
Ci = 0 µF
Li = 0 µH

Transmitter Model T Code Temperature Range
Using 644 temperature 

transmitter
T4 -40 °C ≤ Ta ≤ +65 °C

No 644 temperature transmitter T5 -50 °C ≤ Ta ≤ +80 °C
T6 -50 °C ≤ Ta ≤ +65 °C

Transmitter Model T Code Temperature Range
Using 644 temperature 

transmitter
T4 -40 °C ≤ Ta ≤ +60 °C

No 644 
temperature 
transmitter

Revision1 
3051C

T5 -60 °C ≤ Ta ≤ +40 °C
T4 -60 °C ≤ Ta ≤ +70 °C

Revision5 
3051C

T4 -60 °C ≤ Ta ≤ +70 °C

Fieldbus/FISCO 
Version

T4 -60 °C ≤ Ta ≤ +60 °C
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3. Intrinsically safe parameters:

NOTE
FISCO parameters apply to both Group IIC and IIB.

When 644 temperature transmitter is used, the 644 temperature 
transmitter should be used with Ex-certified associated apparatus 
to establish an explosion protection system that can be used in 
explosive gas atmospheres. Wiring and terminals should comply 
with the instruction manual of both 644 temperature transmitter 
and associated apparatus. The cables between 644 temperature 
transmitter and associated apparatus should be shielded cables 
(the cables must have an insulated shield). The shield has to be 
grounded reliably in a non-hazardous area.

4. 3051CF series Flowmeter comply with the requirements 
for FISCO field devices specified in IEC60079-27:2008. For 
the connection on an intrinsically safe circuit in accordance 
to the FISCO model, FISCO parameters of 3051CF series 
Flowmeter are listed in the table above.
5. The product should be used with Ex-certified associated 
apparatus to establish an explosion protection system that 
can be used in explosive gas atmospheres. Wiring and 
terminals should comply with the instruction manual of the 
product and associated apparatus.
6. The cables between this product and associated 
apparatus should be shielded cables (the cables must have 
insulated shields). The shield has to be grounded reliably in 
a non-hazardous area.
7. End users are not permitted to change any internal 
components, but to settle the problem in conjunction with 
the manufacturer to avoid damage to the product.
8. During installation, use and maintenance of this product, 
observe the following standards:
GB3836.13-1997 “Electrical apparatus for explosive gas 
atmospheres Part 13: Repair and overhaul for apparatus 
used in explosive gas atmospheres”
GB3836.15-2000 “Electrical apparatus for explosive gas 
atmospheres Part 15: Electrical installations in hazardous 
area (other than mines)”
GB3836.16-2006 “Electrical apparatus for explosive gas 
atmospheres Part 16: Inspection and maintenance of 
electrical installation (other than mines)”
GB50257-1996 “Code for construction and acceptance of 
electric device for explosion atmospheres and fire hazard 
electrical equipment installation engineering”.

Combinations of Certifications
Stainless steel certification tag is provided when optional approval 
is specified. Once a device labeled with multiple approval types is 
installed, it should not be reinstalled using any other approval 
types. Permanently mark the approval label to distinguish it from 
unused approval types.
K5 – E5, I5
K6 – E5, I5, E6, C6, E1, I1
K7 – E7, I7, N7
K8 – E8, I1
KB – E5, I5, E1, I1
KD – E5, I5, E6, C6, I1

Transmitter 
Model

Maximum 
input 

voltage: Ui 
(V)

Maximum 
input 

current: Ii 
(mA)

Maximum 
input power: 

Pi (W)

Maximum 
internal 

parameters:

Ci (nF) Li (µH)
Revision1/5 

3051C
30 200 0.9 12 0

3051 
Fieldbus

30 300 1.3 0 0

3051 
Fieldbus 
FISCO

17.5 380 5.32 5 10
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Rosemount 2051CF Flowmeter Series

Rosemount 2051CF Flowmeters combine the 2051 Pressure transmitter and the 
latest primary element technology: Annubar Averaging Pitot Tube, Compact 
Conditioning Orifice Plate and Integral Orifice Plate.

Additional Information
Specifications: page 90
Product Certifications: page 95
Dimensional Drawings: page 156
Installation and Flowmeter Orientation: page 179

Rosemount 2051CFA Annubar Flowmeter

Configuration Transmitter Output Code

4-20 mA HART®

-2051
-2051 with Selectable HART(1)

(1) The enhanced 4-20 mA HART device can be ordered with Transmitter Output option code A plus 
any of the following new option codes: M4, QT, DZ, CR, CS, CT, HR5, HR7.

A

Low Power
-2051
-2051 with Selectable HART(1)

M

FOUNDATION Fieldbus F
Profibus W

 Table 22. Rosemount 2051CFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description
2051CFA Annubar Flowmeter
Measurement Type
Standard Standard
D Differential Pressure ★

Fluid Type
Standard Standard
L Liquid ★

G Gas ★

S Steam ★

Line Size
Standard Standard
020 2-in. (50 mm) ★

025 21/2-in. (63.5 mm) ★

030 3-in. (80 mm) ★

035 31/2-in. (89 mm) ★

040 4-in. (100 mm) ★

050 5-in. (125 mm) ★

060 6-in. (150 mm) ★

070 7-in. (175 mm) ★
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080 8-in. (200 mm) ★

100 10-in. (250 mm) ★

120 12-in. (300 mm) ★

Pipe I.D. Range (See “Pipe I.D. Range Code” on page 178)
Standard Standard
C Range C from the Pipe I.D. table ★

D Range D from the Pipe I.D. table ★

Expanded
A Range A from the Pipe I.D. table
B Range B from the Pipe I.D. table
E Range E from the Pipe I.D. table
Z Non-standard Pipe I.D. Range or Line Sizes greater than 12 inches
Pipe Material / Mounting Assembly Material
Standard Standard
C Carbon steel (A105) ★

S 316 Stainless Steel ★

0(1) No Mounting (Customer Supplied) 
Expanded
G Chrome-Moly Grade F-11
N Chrome-Moly Grade F-22
J Chrome-Moly Grade F-91
Piping Orientation
Standard Standard
H Horizontal Piping ★

D Vertical Piping with Downwards Flow ★

U Vertical Piping with Upwards Flow ★

Annubar Type
Standard Standard
P Pak-Lok ★

F Flanged with opposite side support ★

Sensor Material
Standard Standard
S 316 Stainless Steel ★

Sensor Size
Standard Standard
1 Sensor size 1 — Line sizes 2-in. (50 mm) to 8-in. (200 mm) ★

2 Sensor size 2 — Line sizes 6-in. (150 mm) to 96-in. (2400 mm) ★

3 Sensor size 3 — Line sizes greater than 12-in. (300 mm) ★

Mounting Type
Standard Standard
T1 Compression or Threaded Connection ★

A1 150# RF ANSI ★

A3 300# RF ANSI ★

A6 600# RF ANSI ★

D1 DN PN16 Flange ★

D3 DN PN40 Flange ★

D6 DN PN100 Flange ★

Expanded
R1 150# RTJ Flange
R3 300# RTJ Flange
R6 600# RTJ Flange
Opposite Side Support or Packing Gland
Standard Standard
0 No opposite side support or packing gland (Required for Pak-Lok and Flange-Lok models) ★

 Table 22. Rosemount 2051CFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Opposite Side Support – Required for Flanged Models
C NPT Threaded Opposite Support Assembly – Extended Tip ★

D Welded Opposite Support Assembly – Extended Tip ★

Isolation Valve for Flo-Tap Models
Standard Standard
0(1) Not Applicable or Customer Supplied ★

Temperature Measurement
Standard Standard
T Integral RTD – not available with Flanged model greater than class 600# ★

0 No Temperature Sensor ★

Transmitter Connection Platform
Standard Standard
3 Direct-mount, Integral 3-valve Manifold– not available with Flanged model greater than class 600 ★

5 Direct -mount, 5-valve Manifold – not available with Flanged model greater than class 600 ★

7 Remote-mount NPT Connections (1/2-in. FNPT) ★

Expanded
8 Remote-mount SW Connections (1/2-in.)
Differential Pressure Range
Standard Standard
1 0 to 25 in H2O (0 to 62,3 mbar) ★

2 0 to 250 in H2O (0 to 623 mbar) ★

3 0 to 1000 in H2O (0 to 2,5 bar) ★

Transmitter Output
Standard Standard
A(2) 4–20 mA with digital signal based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

Expanded
M(2) Low-Power, 1-5 Vdc with Digital Signal Based on HART Protocol
Transmitter Housing Material(3) Conduit Entry Size
Standard Standard
A Aluminum 1/2-14 NPT ★

B Aluminum M20 x 1.5 ★

J SST 1/2-14 NPT ★

K(4) SST M20 x 1.5 ★

Expanded
D Aluminum G1/2
M(4) SST G1/2
Transmitter Performance Class
Standard Standard
1 2.3% flow rate accuracy, 5:1 flow turndown, 2-year stability ★

Options (Include with selected model number)
Pressure Testing
Expanded
P1(5) Hydrostatic Testing with Certificate
PX(5) Extended Hydrostatic Testing
Special Cleaning
Expanded
P2 Cleaning for Special Services
PA Cleaning per ASTM G93 Level D (Section 11.4)
Material Testing
Expanded
V1 Dye Penetrant Exam

 Table 22. Rosemount 2051CFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Material Examination
Expanded
V2 Radiographic Examination
Special Inspection
Standard Standard
QC1 Visual & Dimensional Inspection with Certificate ★

QC7 Inspection & Performance Certificate ★

Surface Finish
Standard Standard
RL Surface finish for Low Pipe Reynolds # in Gas & Steam ★

RH Surface finish for High Pipe Reynolds # in Liquid ★

Material Traceability Certification
Standard Standard
Q8(6) Material Traceability Certification per EN 10474:2004 3.1 ★

Code Conformance
Expanded
J2 ANSI/ASME B31.1
J3 ANSI/ASME B31.3
Materials Conformance
Expanded
J5(7) NACE MR-0175 / ISO 15156
Country Certification
Standard Standard
J6 European Pressure Directive (PED) ★

Expanded
J1 Canadian Registration
Instrument Connections for Remote Mount Options
Standard Standard
G2 Needle Valves, Stainless Steel ★

G6 OS&Y Gate Valve, Stainless Steel ★

Expanded
G1 Needle Valves, Carbon Steel
G3 Needle Valves, Alloy C-276
G5 OS&Y Gate Valve, Carbon Steel
G7 OS&Y Gate Valve, Alloy C-276
Special Shipment
Standard Standard
Y1 Mounting Hardware Shipped Separately ★

Product Certifications
Standard Standard
E1(4) ATEX Flameproof ★

E2 INMETRO Flameproof ★

E3(4) China Flameproof ★

E5 FM Explosion-proof, Dust Ignition-proof ★

E6 CSA Explosion-proof, Dust Ignition-proof, Division 2 ★

E7(4) IECEx Flameproof, Dust Ignition-proof ★

I1(4) ATEX Intrinsic Safety ★

I2(4) INMETRO Intrinsic Safety ★

I3(4) China Intrinsic Safety ★

I5 FM Intrinsically Safe, Division 2 ★

I6 CSA Intrinsically Safe ★

I7(4) IECEx Intrinsic Safety ★

IA(8) ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

IE(8) FM FISCO Intrinsically Safe ★

IF(8) CSA FISCO Intrinsically Safe ★

IG(8) IECEx FISCO Intrinsically Safe ★

 Table 22. Rosemount 2051CFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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K1(4) ATEX Flameproof, Intrinsic Safety, Type n, Dust ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 and I5) ★

K6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E6 and I6) ★

K7(4) IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, Type n (combination of E7, I7, and N7) ★

KA(4) ATEX and CSA Flameproof, Intrinsically Safe, Division 2 ★

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5, E6, I5, and I6) ★

KC(4) FM and ATEX Explosion-proof, Intrinsically Safe, Division 2 ★

KD(4) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of E5, I5, E6, I6, E1, and I1) ★

N1(4) ATEX Type n ★

N7(4) IECEx Type n ★

ND(4) ATEX Dust ★

Shipboard Approvals
Standard Standard
SBS American Bureau of Shipping ★

Sensor Fill Fluid and O-ring Options
Standard Standard
L1 Inert Sensor Fill Fluid ★

L2 Graphite-Filled (PTFE) O-ring ★

LA Inert Sensor Fill Fluid and Graphite-Filled (PTFE) O-ring ★

Display and Interface Options
Standard Standard
M4(9) LCD Display with Local Operator Interface ★

M5 LCD Display ★

Transmitter Calibration Certification
Standard Standard
Q4 Calibration Certificate for Transmitter ★

Quality Certification for Safety
Standard Standard
QS(9) Prior-use certificate of FMEDA data ★

QT(10) Safety certified to IEC 61508 with certificate of FMEDA ★

Transient Protection
Standard Standard
T1(11) Transient terminal block ★

Manifold for Remote Mount Option
Standard Standard
F2 3-Valve Manifold, Stainless Steel ★

F6 5-Valve Manifold, Stainless Steel ★

Expanded
F1 3-Valve Manifold, Carbon Steel
F5 5-Valve Manifold, Carbon Steel
PlantWeb Control Functionality
Standard Standard
A01(8) FOUNDATION fieldbus Advanced Control Function Block Suite ★

Hardware Adjustments
Standard Standard
D4(12) Zero and Span Hardware Adjustments ★

DZ(12) Digital Zero Trim ★

Alarm Limit
Standard Standard
C4(9)(13) NAMUR Alarm and Saturation Levels, High Alarm ★

CN(9)(13) NAMUR Alarm and Saturation Levels, Low Alarm ★

CR(10) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

CS(10) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(10) Low alarm (standard Rosemount alarm and saturation levels) ★

 Table 22. Rosemount 2051CFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Ground Screw
Standard Standard
V5(14) External Ground Screw Assembly ★

HART Revision Configuration
Standard Standard
HR5(10)(15) Configured for HART Revision 5 ★

HR7(10)(16) Configured for HART Revision 7 ★

Typical Model Number: 2051CFA D L 060 D C H P S 2 T1 0 0 0 3 2A A 1A 3

(1) Provide the “A” dimension for Flanged (page 157) and Pak-Lok (page 156).

(2) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory 
configured, add option code HR7.

(3) Material specified is cast as follows: CF-8M is the cast version of 316 SST, CF-3M is the cast version of 316L SST. For housing, material is aluminum with 
polyurethane paint.

(4) Not available with Low Power Output Code M.

(5) Applies to assembled flowmeter only, mounting not tested.

(6) Instrument Connections for Remote Mount Options and Isolation Valves for Flo-tap Models are not included in the Material Traceability Certification.

(7) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(8) Only valid with FOUNDATION fieldbus Output Code F.

(9) Not available with Output Protocol code F.

(10) Only available with 4-20 mA HART output (output Code A).

(11) The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO Product Certification code IA.

(12) Only available with 4-20 mA HART (output codes A and M).

(13) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.

(14) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(15) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(16) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.

 Table 22. Rosemount 2051CFA Annubar Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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80

Rosemount 2051CFC 
Compact Flowmeter

 Table 23. Rosemount 2051CFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description
2051CFC Compact Flowmeter
Measurement Type
Standard Standard
D Differential Pressure ★

Primary Element Technology
Standard Standard
A Annubar® Averaging Pitot Tube ★

C Conditioning Orifice Plate ★

P Orifice Plate ★

Material Type
Standard Standard
S 316 SST ★

Line Size
Standard Standard
005(1) 1/2-in. (15 mm) ★

010(1) 1-in. (25 mm) ★

015(1) 11/2-in. (40 mm) ★

020 2-in. (50 mm) ★

030 3-in. (80 mm) ★

040 4-in. (100 mm) ★

060 6-in. (150 mm) ★

080 8-in. (200 mm) ★

100(2)(3) 10-in. (250 mm) ★

120(2)(3) 12-in. (300 mm) ★

Primary Element Type
Standard Standard
N000 Annubar Sensor Size 1 ★

N040 0.40 Beta Ratio ★

N065(4) 0.65 Beta Ratio ★

Temperature Measurement
Standard Standard
0 No Temperature Sensor ★

T(5) Integral RTD ★

Transmitter Connection Platform
Standard Standard
3 Direct-mount ★

7 Remote-mount, NPT Connections ★

Differential Pressure Range
Standard Standard
1 0 to 25 in H2O (0 to 62,3 mbar) ★

2 0 to 250 in H2O (0 to 623 mbar) ★

3 0 to 1000 in H2O (0 to 2,5 bar) ★

Transmitter Output
Standard Standard
A(6) 4–20 mA with digital signal based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★
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Expanded
M Low-Power, 1-5Vdc with Digital Signal Based on HART Protocol
Transmitter Housing Material(7) Conduit Entry Size
Standard Standard
A Aluminum 1/2-14 NPT ★

B Aluminum M20 x 1.5 ★

J SST 1/2-14 NPT ★

K(8) SST M20 x 1.5 ★

Expanded
D Aluminum G1/2
M(8) SST G1/2
Transmitter Performance Class
Standard Standard
1 Up to ±2.00% flow rate accuracy, 5:1 flow turndown, 2-year stability ★

Options (Include with selected model number)
Installation Accessories
Standard Standard
AB ANSI Alignment Ring (150#) (Only required for 10-in. (250 mm) and 12-in. (300mm) line sizes) ★

AC ANSI Alignment Ring (300#) (Only required for 10-in. (250 mm) and 12-in. (300mm) line sizes) ★

AD ANSI Alignment Ring (600#) (Only required for 10-in. (250 mm) and 12-in. (300mm) line sizes) ★

DG DIN Alignment Ring (PN16) ★

DH DIN Alignment Ring (PN40) ★

DJ DIN Alignment Ring (PN100) ★

Expanded
JB JIS Alignment Ring (10K)
JR JIS Alignment Ring (20K)
JS JIS Alignment Ring (40K)
Remote Adapters
Standard Standard
FE Flange Adapters 316 SST (1/2-in NPT) ★

High Temperature Application
Expanded
HT Graphite Valve Packing (Tmax = 850 °F)
Flow Calibration
Expanded
WC(9) Flow Calibration, 3 Pt, Conditioning Orifice Option C (All Pipe Schedules)
WD(10)(11) Flow Calibration, 10 Pt, Conditioning Option C (All Schedules), Annubar Option A (Schedule 40)
Pressure Testing
Expanded
P1 Hydrostatic Testing with Certificate
Special Cleaning
Expanded
P2(12) Cleaning for Special Services
PA Cleaning per ASTM G93 Level D (Section 11.4)
Special Inspection
Standard Standard
QC1 Visual & Dimensional Inspection with Certificate ★

QC7 Inspection and Performance Certificate ★

Transmitter Calibration Certification
Standard Standard
Q4 Calibration Certificate for Transmitter ★

Quality Certification for Safety
Standard Standard
QS(13) Prior-use certificate of FMEDA data ★

QT(14)(15) Safety certified to IEC 61508 with certificate of FMEDA ★

 Table 23. Rosemount 2051CFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Material Traceability Certification
Standard Standard
Q8 Material Traceability Certification per EN 10204:2004 3.1 ★

Code Conformance
Expanded
J2 ANSI/ASME B31.1
J3 ANSI/ASME B31.3
J4 ANSI/ASME B31.8
Materials Conformance
Expanded
J5(16) NACE MR-0175 / ISO 15156
Country Certification
Expanded
J1 Canadian Registration
Product Certifications
Standard Standard
E1(8) ATEX Flameproof ★

E2 INMETRO Flameproof ★

E3(8) China Flameproof ★

E5 FM Explosion-proof, Dust Ignition-proof ★

E6 CSA Explosion-proof, Dust Ignition-proof, Division 2 ★

E7(8) IECEx Flameproof, Dust Ignition-proof ★

I1(8) ATEX Intrinsic Safety ★

I2(8) INMETRO Intrinsic Safety ★

I3(8) China Intrinsic Safety ★

I5 FM Intrinsically Safe, Division 2 ★

I6 CSA Intrinsically Safe ★

I7(8) IECEx Intrinsic Safety ★

IA(17) ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

IE(17) FM FISCO Intrinsically Safe ★

IF(17) CSA FISCO Intrinsically Safe ★

IG(17) IECEx FISCO Intrinsically Safe ★

K1(17) ATEX Flameproof, Intrinsic Safety, Type n, Dust ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 and I5) ★

K6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E6 and I6) ★

K7(4) IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, Type n (combination of E7, I7, and N7) ★

KA(4) ATEX and CSA Flameproof, Intrinsically Safe, Division 2 ★

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5, E6, I5, and I6) ★

KC(4) FM and ATEX Explosion-proof, Intrinsically Safe, Division 2 ★

KD(4) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of E5, I5, E6, I6, E1, and I1) ★

N1(4) ATEX Type n ★

N7(4) IECEx Type n ★

ND(4) ATEX Dust ★

Shipboard Approvals
Standard Standard
SBS American Bureau of Shipping ★

Sensor Fill Fluid and O-ring Options
Standard Standard
L1 Inert Sensor Fill Fluid ★

L2 Graphite-Filled (PTFE) O-ring ★

LA Inert Sensor Fill Fluid and Graphite-Filled (PTFE) O-ring ★

Digital Display
Standard Standard
M4(19) LCD Display with Local Operator Interface ★

M5 LCD Display ★

 Table 23. Rosemount 2051CFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Transient Protection
Standard Standard
T1(18) Transient terminal block ★

Manifold for Remote Mount Option
Standard Standard
F2 3-Valve Manifold, Stainless Steel ★

F6 5-Valve Manifold, Stainless Steel ★

Alarm Limit
Standard Standard
C4(19)(20) NAMUR Alarm and Saturation Levels, High Alarm ★

CN(19)(20) NAMUR Alarm and Saturation Levels, Low Alarm ★

CR(14)(15) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

CS(14)(15) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(14)(15) Low alarm (standard Rosemount alarm and saturation levels) ★

PlantWeb Control Functionality
Standard Standard
A01(17) FOUNDATION fieldbus Advanced Control Function Block Suite ★

Hardware Adjustments
Standard Standard
D4(21) Zero and Span Hardware Adjustments ★

DZ(21) Digital Zero Trim ★

Ground Screw
Standard Standard
V5(22) External Ground Screw Assembly ★

HART Revision Configuration
Standard Standard
HR5(14)(15)(23) Configured for HART Revision 5 ★

HR7(14)(15)(24) Configured for HART Revision 7 ★

Typical Model Number: 2051CFC D C S 060 N 065 0 3 2 A A 1 WC E5 M5

(1) Available with primary element technology P only

(2) For the 10-in. (250 mm) and 12-in. (300 mm) line size, the alignment ring must be ordered (Installation Accessories).

(3) 10-in. (250 mm) and 12-in. (300 mm) line sizes not available with Primary Element Technology A.

(4) For 2-in. (50 mm) line sizes the Primary Element Type is 0.6 for Primary Element Technology Code C.

(5) Available with Primary Element Technology A only.

(6) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory 
configured, add option code HR7.

(7) Material specified is cast as follows: CF-8M is the cast version of 316 SST, CF-3M is the cast version of 316L SST. For housing, material is aluminum with 
polyurethane paint.

(8) Not available with Low Power Output Code M.

(9) Available with primary element technology C only.

(10) Available with primary element technology C or A only.

(11) For Annubar Option A, consult factory for pipe schedules other than Sch. 40.

(12) Available with primary element technology C or P only

(13) Not available with Output Protocol code F.

(14) Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

(15) Only available with 4-20 mA HART output (output Code A).

(16) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits apply 
to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(17) Only valid with FOUNDATION fieldbus Output Code F.

(18) The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO Product Certification code IA.

(19) Not available with FOUNDATION fieldbus (Output Code F).

 Table 23. Rosemount 2051CFC Compact Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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(20) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.

(21) Only available with 4-20 mA HART (output codes A and M).

(22) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(23) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(24) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.
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Rosemount 2051CFP Integral Orifice Flowmeter

 Table 24. Rosemount 2051CFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description
2051CFP Integral Orifice Flowmeter
Measurement Type
Standard Standard
D Differential Pressure ★

Material Type
Standard Standard
S 316 SST ★

Line Size
Standard Standard
005 1/2-in. (15 mm) ★

010 1-in. (25 mm) ★

015 11/2-in. (40 mm) ★

Process Connection
Standard Standard
T1 NPT Female Body (Not Available with Remote Thermowell and RTD) ★

S1(1) Socket Weld Body (Not Available with Remote Thermowell and RTD) ★

P1 Pipe Ends: NPT Threaded ★

P2 Pipe ends: Beveled ★

D1 Pipe Ends: Flanged, DIN PN16, slip-on ★

D2 Pipe Ends: Flanged, DIN PN40, slip-on ★

D3 Pipe Ends: Flanged, DIN PN100, slip-on ★

W1 Pipe Ends: Flanged, RF, ANSI Class 150, weld-neck ★

W3 Pipe Ends: Flanged, RF, ANSI Class 300, weld-neck ★

W6 Pipe Ends: Flanged, RF, ANSI Class 600, weld-neck ★

A1 Pipe Ends: Flanged, RF, ANSI Class 150, slip-on ★

A3 Pipe Ends: Flanged, RF, ANSI Class 300, slip-on ★

A6 Pipe Ends: Flanged, RF, ANSI Class 600, slip-on ★

Expanded
R1 Pipe Ends: Flanged, RTJ, ANSI Class 150, slip-on
R3 Pipe Ends: Flanged, RTJ, ANSI Class 300, slip-on
R6 Pipe Ends: Flanged, RTJ, ANSI Class 600, slip-on
Orifice Plate Material
Standard Standard
S 316 SST ★

Bore Size Option
Standard Standard
0066 0.066-in. (1.68 mm) for 1/2-in. Pipe ★

0109 0.109-in. (2.77 mm) for 1/2-in. Pipe ★

0160 0.160-in. (4.06 mm) for 1/2-in. Pipe ★

0196 0.196-in. (4.98 mm) for 1/2-in. Pipe ★

0260 0.260-in. (6.60 mm) for 1/2-in. Pipe ★

0340 0.340-in. (8.64 mm) for 1/2-in. Pipe ★

0150 0.150-in. (3.81 mm) for 1-in. Pipe ★

0250 0.250-in. (6.35 mm) for 1-in. Pipe ★

0345 0.345-in. (8.76 mm) for 1-in. Pipe ★

0500 0.500-in. (12.70 mm) for 1-in. Pipe ★

0630 0.630-in. (16.00 mm) for 1-in. Pipe ★
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0800 0.800-in. (20.32 mm) for 1-in. Pipe ★

0295 0.295-in. (7.49 mm) for 1 1/2-in. Pipe ★

0376 0.376-in. (9.55 mm) for 1 1/2-in. Pipe ★

0512 0.512-in. (13.00 mm) for 1 1/2-in. Pipe ★

0748 0.748-in. (19.00 mm) for 1 1/2-in. Pipe ★

1022 1.022-in. (25.96 mm) for 1 1/2-in. Pipe ★

1184 1.184-in. (30.07 mm) for 1 1/2-in. Pipe ★

Expanded
0010 0.010-in. (0.25 mm) for 1/2-in. Pipe
0014 0.014-in. (0.36 mm) for 1/2-in. Pipe
0020 0.020-in. (0.51 mm) for 1/2-in. Pipe
0034 0.034-in. (0.86 mm) for 1/2-in. Pipe
Transmitter Connection Platform
Standard Standard
D3 Direct-mount, 3-Valve Manifold, SST ★

D5 Direct-mount, 5-Valve Manifold, SST ★

R3 Remote-mount, 3-Valve Manifold, SST ★

R5 Remote-mount, 5-Valve Manifold, SST ★

Differential Pressure Ranges
Standard Standard
1 0 to 25 in H2O (0 to 62,3 mbar) ★

2 0 to 250 in H2O (0 to 623 mbar) ★

3 0 to 1000 in H2O (0 to 2,5 bar) ★

Transmitter Output
Standard Standard
A(2) 4–20 mA with digital signal based on HART protocol ★

F FOUNDATION fieldbus protocol ★

Expanded
M Low-Power, 1-5Vdc with Digital Signal Based on HART Protocol
Transmitter Housing Material(3) Conduit Entry Size
Standard Standard
A Aluminum 1/2-14 NPT ★

B Aluminum M20 x 1.5 ★

J SST 1/2-14 NPT ★

K(4) SST M20 x 1.5 ★

Expanded
D Aluminum G1/2
M(4) SST G1/2
Transmitter Performance Class
Standard Standard
1 up to ±2.25% flow rate accuracy, 5:1 flow turndown, 2-year stability ★

Options (Include with selected model number)
Temperature Sensor
Expanded
RT(5) Thermowell and RTD
Optional Connection
Standard Standard
G1 DIN 19213 Transmitter Connection ★

Pressure Testing
Expanded
P1(6) (7) Hydrostatic Testing with Certificate

 Table 24. Rosemount 2051CFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Special Cleaning
Expanded
P2 Cleaning for Special Services
PA Cleaning per ASTM G93 Level D (Section 11.4)
Material Testing
Expanded
V1 Dye Penetrant Exam
Material Examination
Expanded
V2 Radiographic Examination
Flow Calibration
Expanded
WD(8) Discharge Coefficient Verification
Special Inspection
Standard Standard
QC1 Visual & Dimensional Inspection with Certificate ★

QC7 Inspection and Performance Certificate ★

Material Traceability Certification
Standard Standard
Q8 Material Traceability Certification per EN 10204:2004 3.1 ★

Code Conformance
Expanded
J2(9) ANSI/ASME B31.1
J3(9) ANSI/ASME B31.3
J4(9) ANSI/ASME B31.8
Materials Conformance
Expanded
J5(10) NACE MR-0175 / ISO 15156
Country Certification
Standard Standard
J6 European Pressure Directive (PED) ★

Expanded
J1 Canadian Registration
Transmitter Calibration Certification
Standard Standard
Q4 Calibration Certificate for Transmitter ★

Quality Certification for Safety
Standard Standard
QS(11) Prior-use Certificate of FMEDA data ★

QT(12)(13) Safety certified to IEC 61508 with certificate of FMEDA ★

Product Certifications
Standard Standard
E1(4) ATEX Flameproof ★

E2 INMETRO Flameproof ★

E3(4) China Flameproof ★

E5 FM Explosion-proof, Dust Ignition-proof ★

E6 CSA Explosion-proof, Dust Ignition-proof, Division 2 ★

E7(4) IECEx Flameproof, Dust Ignition-proof ★

I1(4) ATEX Intrinsic Safety ★

I2(4) INMETRO Intrinsic Safety ★

I3(4) China Intrinsic Safety ★

I5 FM Intrinsically Safe, Division 2 ★

I6 CSA Intrinsically Safe ★

I7(4) IECEx Intrinsic Safety ★

IA(14) ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

 Table 24. Rosemount 2051CFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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IE(14) FM FISCO Intrinsically Safe ★

IF(14) CSA FISCO Intrinsically Safe ★

IG(14) IECEx FISCO Intrinsically Safe ★

K1(14) ATEX Flameproof, Intrinsic Safety, Type n, Dust ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5 and I5) ★

K6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E6 and I6) ★

K7(4) IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, Type n (combination of E7, I7, and N7) ★

KA(4) ATEX and CSA Flameproof, Intrinsically Safe, Division 2 ★

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, Division 2 (combination of E5, E6, I5, and I6) ★

KC(4) FM and ATEX Explosion-proof, Intrinsically Safe, Division 2 ★

KD(4) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of E5, I5, E6, I6, E1, and I1) ★

N1(4) ATEX Type n ★

N7(4) IECEx Type n ★

ND(4) ATEX Dust ★

Shipboard Approvals
Standard Standard
SBS American Bureau of Shipping ★

Sensor Fill Fluid and O-ring Options
Standard Standard
L1 Inert Sensor Fill Fluid ★

L2 Graphite-Filled (PTFE) O-ring ★

LA Inert Sensor Fill Fluid and Graphite-Filled (PTFE) O-ring ★

Digital Display
Standard Standard
M4(16) LCD Display with Local Operator Interface ★

M5 LCD Display ★

Transient Protection
Standard Standard
T1(15) Transient terminal block ★

Alarm Limit
Standard Standard
C4(16)(17) NAMUR Alarm and Saturation Levels, High Alarm ★

CN(16)(17) NAMUR Alarm and Saturation Levels, Low Alarm ★

CR(12)(13) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

CS(12)(13) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(12)(13) Low alarm (standard Rosemount alarm and saturation levels) ★

PlantWeb Control Functionality
Standard Standard
A01(14) FOUNDATION fieldbus Advanced Control Function Block Suite ★

Hardware Adjustments
Standard Standard
D4(18) Zero and Span Hardware Adjustments ★

DZ(18) Digital Zero Trim ★

Ground Screw
Standard Standard
V5(19) External Ground Screw Assembly ★

Hardware Adjustments
Standard Standard
HR5(12)(13)(20) Configured for HART Revision 5 ★

HR7(12)(13)(21) Configured for HART Revision 7 ★

Typical Model Number: 2051CFP D S 010 W1 S 0500 D3 2 A A 1 E5 M5

 Table 24. Rosemount 2051CFP Integral Orifice Flowmeter Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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(1) To improve pipe perpendicularity for gasket sealing, socket diameter is smaller than standard pipe O.D.

(2) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory 
configured, add option code HR7.

(3) Material specified is cast as follows: CF-8M is the cast version of 316 SST, CF-3M is the cast version of 316L SST. For housing, material is aluminum with 
polyurethane paint.

(4) Not available with Low Power Output Code M.

(5) Thermowell Material is the same as the body material.

(6) Does not apply to Process Connection codes T1 and S1.

(7) Option P1 may not be ordered in combination with P2 or PA.

(8) Not available for bore sizes 0010, 0014, 0020, 0034, 0066, or 0109.

(9) Not available with DIN Process Connection codes D1, D2, or D3.

(10) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits apply 
to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(11) Not available with Output Protocol code F.

(12) Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

(13) Only available with 4-20 mA HART output (output Code A).

(14) Only valid with FOUNDATION fieldbus Output Code F.

(15) The T1 option is not needed with FISCO Product Certifications, transient protection is included with the FISCO Product Certification code IA.

(16) Not available with FOUNDATION fieldbus (Output Code F).

(17) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.

(18) Only available with 4-20 mA HART (output codes A and M).

(19) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(20) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(21) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.
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2051CF Specifications

2051CF PERFORMANCE SPECIFICATIONS
Performance assumptions include: measured pipe I.D, transmitter is trimmed for optimum flow accuracy, and 
performance is dependent on application parameters.

2051CF FUNCTIONAL SPECIFICATIONS

Range and Sensor Limits

Service
Liquid, gas, and steam applications

Protocols

4–20 mA HART (Output Code A) 

Output
Two-wire 4–20 mA, user-selectable for linear or square root 
output. Digital process variable superimposed on 4–20 mA 
signal, available to any host that conforms to the HART 
protocol.

2051
Digital communications based on HART Revision 5 protocol.

2051 with Selectable HART
The 2051 with Selectable HART comes with Selectable HART 
Revisions. Digital communications based on HART Revision 5 
(default) or Revision 7 (option code HR7) protocol can be 
selected. The HART revision can be switched in the field using 
any HART based configuration tool or the optional local 
operator interface (LOI).

Local Operator Interface
The LOI utilizes a 2 button menu with internal and external 
configuration buttons. Internal buttons are always configured 
for Local Operator Interface. External Buttons can be 
configured for either LOI, (option code M4), Analog Zero and 

Span (option code D4) or Digital Zero Trim (option code DZ). 
See 2051 with Selectable HART product manual 
(00809-0100-4107) for LOI configuration menu.

 Table 25. Flow Performance - Flow Reference Accuracy(1)

(1) Range 1 flowmeters may experience an additional uncertainty up to 0.9%. Consult your Emerson 
Process Management Representative for exact specifications.

2051CFA Annubar Flowmeter 
Ranges 2-3 ±2.30% of Flow Rate at 5:1 flow turndown
2051SFC_A Compact Annubar Flowmeter - Annubar Option A
Ranges 2-3 Uncalibrated ±2.60% of Flow Rate at 5:1 flow turndown

Calibrated ±2.30% of Flow Rate at 5:1 flow turndown
2051CFC Compact Orifice Flowmeter – Conditioning Option C

Ranges 2-3
=0.4 ±2.25% of Flow Rate at 5:1 flow turndown
=0.65 ±2.45% of Flow Rate at 5:1 flow turndown

2051CFC Compact Orifice Flowmeter – Orifice Option P(2)

(2) For smaller line sizes, see Rosemount Compact Orifice

Ranges 2-3
=0.4 ±2.50% of Flow Rate at 5:1 flow turndown
=0.65 ±2.50% of Flow Rate at 5:1 flow turndown

2051CFP Integral Orifice Flowmeter 

Ranges 2-3

<0.1 ±3.10% of Flow Rate at 5:1 flow turndown
0.1< <0.2 ±2.75% of Flow Rate at 5:1 flow turndown
0.2< <0.6 ±2.25% of Flow Rate at 5:1 flow turndown
0.6< <0.8 ±3.00% of Flow Rate at 5:1 flow turndown












Range 2051CF Minimum Span Range and Sensor Limits
1 0.50 inH2O@68 °F 

(1,24 mbar)
0 to 25 inH2O (62,16 mbar)

2  2.50 inH2O@68 °F
(4,14 mbar)

0 to 250 inH2O (0,62 bar)

3 6.67 inH2O@68 °F 
(16,58 mbar)

0 to 1000 inH2O (2,49 bar)
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Power Supply
External power supply required. Standard transmitter operates 
on 10.5 to 42.4 Vdc with no load.

Turn-On Time
Performance within specifications less than 2.0 seconds after 
power is applied to the transmitter.

Load Limitations 
Maximum loop resistance is determined by the voltage level of 
the external power supply, as described by:

Indication
Optional two line LCD/LOI Display

FOUNDATION fieldbus (Output Code F) 

Power Supply
External power supply required; transmitters operate on 9.0 to 
32.0 Vdc transmitter terminal voltage.

Current Draw
17.5 mA for all configurations (including LCD display option)

Turn-On Time
Performance within specifications less than 20.0 seconds after 
power is applied to the transmitter.

FOUNDATION fieldbus Function Block Execution Times

FOUNDATION fieldbus Parameters

Standard Function Blocks

Resource Block
• Contains hardware, electronics, and diagnostic information.

Transducer Block
• Contains actual sensor measurement data including the  

sensor diagnostics and the ability to trim the pressure 
sensor or recall factory defaults.

LCD Block
• Configures the local display.

2 Analog Input Blocks
• Processes the measurements for input into other function 

blocks. The output value is in engineering units or custom 
and contains a status indicating measurement quality.

PID Block 
• Contains all logic to perform PID control in the field including 

cascade and feedforward. 

Backup Link Active Scheduler (LAS)
The transmitter can function as a Link Active Scheduler if the 
current link master device fails or is removed from the 
segment.

1-5 Vdc HART Low Power (Output Code M)

Output
Three wire 1–5 Vdc output, user-selectable for linear or 
square root output. Digital process variable superimposed on 
voltage signal, available to any host conforming to the HART 
protocol. 

2051
Digital communications based on HART Revision 5 protocol.

2051 with Selectable HART
The 2051 with Selectable HART comes with Selectable HART 
Revisions. Digital communications based on HART Revision 5 
(default) or Revision 7 (option code HR7) protocol can be 
selected. The HART revision can be switched in the field using 
any HART based configuration tool or the optional local 
operator interface (LOI).

Local Operator Interface
The LOI utilizes a 2 button menu with internal and external 
configuration buttons. Internal buttons are always configured 
for Local Operator Interface. External Buttons can be 
configured for either LOI, (option code M4), Analog Zero and 
Span (option code D4) or Digital Zero Trim (option code DZ). 
See 2051 with Selectable HART product manual 
(00809-0100-4107) for LOI configuration menu.

Power Supply
External power supply required. Standard transmitter operates 
on 9 to 28 Vdc with no load.

Power Consumption
3.0 mA, 27–84 mW

Output Load
100 k or greater

Turn-On Time
Performance within specifications less than 2.0 seconds after 
power is applied to the transmitter.

Overpressure Limits
Transmitters withstand the following limits without damage:

Maximum Loop Resistance = 43.5 * (Power Supply Voltage – 10.5)

The Field Communicator requires a minimum 
loop resistance of 250 for communication.

Block Execution Time
Resource -
Transducer -
LCD Block -
Analog Input 1, 2 30 milliseconds
PID 45 milliseconds

Schedule Entries 7 (max.)
Links 20 (max.)
Virtual Communications Relationships (VCR) 12 (max.)

Voltage (Vdc)

Lo
ad

 (O
hm

s)
 

Operating
Region

1387

1000

500

0
10.5 20 30

42.4
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2051CF Flowmeters
• Ranges 2–5: 3626 psig (250 bar)

4500 psig (310,3 bar) for option code P9
• Range 1: 2000 psig (137,9 bar)

Static Pressure Limit
• Operates within specifications between static line pressures of 

-14.2 psig (0.034 bar) and 3626 psig (250 bar) 
• Range 1: 0.5 psia to 2000 psig (34 mbar and 137,9 bar)

Burst Pressure Limits

2051CF
• 10000 psig (689,5 bar)

Temperature Limits

Process Temperature Limits
At atmospheric pressures and above.

Humidity Limits
0–100% relative humidity

Volumetric Displacement
Less than 0.005 in3 (0,08 cm3)

Damping
4-20 mA HART

2051 with Selectable HART
Analog output response to a step input change is 
user-enterable from 0.0 to 60 seconds for one time constant. 
This software damping is in addition to sensor module 
response time.

2051
Analog output response to a step input change is 
user-selectable from 0 to 36 seconds for one time constant. 
This software damping is in addition to sensor module 
response time.

FOUNDATION fieldbus
Transducer block: 0.4 seconds fixed
AI Block: User configurable

PROFIBUS PA
AI Block only: User configurable

Failure Mode Alarm
If self-diagnostics detect a sensor or microprocessor failure, the 
analog signal is driven either high or low to alert the user. High or 
low failure mode is user-selectable with a jumper on the 
transmitter. The values to which the transmitter drives its output in 
failure mode depend on whether it is factory-configured to 
standard or NAMUR-compliant operation. The values for each are 
as follows:

Output Code F
If self-diagnostics detect a gross transmitter failure, that 
information gets passed as a status along with the process 
variable.

For 2051CFA Temperature Limits, see page 107.
For 2051CFC Temperature Limits, see page 120.
For 2051CFP Temperature Limits, see page 129.

Transmitter Temperature Limits:

Ambient(1)

–40 to 185 °F (–40 to 85 °C)
With LCD display(2): –40 to 175 °F (–40 to 80 °C)

Storage(1)

–50 to 230 °F (–46 to 110 °C)
With LCD display: –40 to 185 °F (–40 to 85 °C)

(1) Limits for silicone fill fluid only.

(2) LCD display may not be readable and LCD updates will be slower 
at temperatures below -4 °F (-20 °C).

 Table 26. 2051 Process Temperature Limits
2051C

Silicone Fill Sensor(1)

(1) Process temperatures above 185 °F (85 °C) require derating 
the ambient limits by a 1.5:1 ratio.

–40 to 250 °F (–40 to 121 °C)
Inert Fill Sensor(1) –40 to 185 °F (–40 to 85 °C)

Standard Operation

Output Code Linear Output Fail High Fail Low
A 3.9   I   20.8 I  21.75 mA I   3.75 mA
M 0.97   V   5.2 V  5.4 V V   0.95 V

NAMUR-Compliant Operation

Output Code Linear Output Fail High Fail Low
A 3.8   I   20.5 I  22.5 mA I   3.6 mA
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Long Term Stability

Dynamic Performance

Vibration Effect for 2051CFA, 2051CFC, 
and 2051CFP
Less than ±0.1% of URL when tested per the 
requirements of IEC60770-1 field with general 
application or pipeline with low vibration level 
(10-1000 Hz test frequency range, 0.15mm 
displacement peak amplitude, 20 m/s2 acceleration 
amplitude).(1)

Models Standard Performance Option, P8
2051CF

Range 1 (CF)
Ranges 2-5

±0.2% of URL for 1 year, Reference Stability
±0.1% of URL for 2 years, Operating Stability ±0.125% of URL for 5 years, Operating Stability

4-20 mA HART(1)

1-5 Vdc HART Low Power FOUNDATION fieldbus(3) Typical HART Transmitter Response Time
Total Response Time (Td + Tc)(2):

2051CF, Range 3-5:
Range 1:
Range 2:

115 milliseconds
270 milliseconds 
130 milliseconds

152 milliseconds
307 milliseconds
152 milliseconds

Dead Time (Td) 60 milliseconds (nominal) 97 milliseconds
Update Rate 22 times per second 22 times per second

(1) Dead time and update rate apply to all models and ranges; analog output only
(2) Nominal total response time at 75 °F (24 °C) reference conditions. 
(3) Transmitter fieldbus output only, segment macro-cycle not included.

TcTd

Td = Dead Time
Tc = Time Constant

Pressure Released

Response Time = Td+Tc

63.2% of Total
Step Change

Time
0%

100%

36.8%

Transmitter Output vs. Time

(1) Stainless steel temperature housing is not recom-
mended with primary element technology A in applica-
tions with mechanical vibration.
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2051CF PHYSICAL SPECIFICATIONS

Electrical Connections
1/2–14 NPT, G1/2, and M20 × 1.5 conduit. 

2051CF Process-Wetted Parts
For 2051CFA wetted parts, see “Annubar Sensor Material” on 
page 108.
For 2051CFC wetted parts, see “Physical Details” on page 121.
For 2051CFP wetted parts, see “Material of Construction” on 
page 129.

Process Isolating Diaphragms
316L SST, Alloy C-276, or Tantalum

Non-Wetted Parts for 2051CF

Electronics Housing
Low-copper aluminum or CF-8M (Cast version of 316 SST). 
Enclosure Type 4X, IP 65, IP 66, IP68

Coplanar Sensor Module Housing
CF-3M (Cast version of 316L SST)

Bolts
ASTM A449, Type 1 (zinc-cobalt plated carbon steel)
ASTM F593G, Condition CW1 (Austenitic 316 SST)
ASTM A193, Grade B7M (zinc plated alloy steel)

Sensor Module Fill Fluid
Silicone oil (D.C. 200) or Fluorocarbon oil (Halocarbon or 
Fluorinert® FC-43 for 2051T)

Paint
Polyurethane

Cover O-rings
Nitirile Butadiene (NBR)
94
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2051CF Product Certifications

Approved Manufacturing Locations
Rosemount Inc. — Chanhassen, Minnesota USA
Emerson Process Management GmbH & Co. — Wessling, 
Germany
Emerson Process Management Asia Pacific 
Private Limited — Singapore
Beijing Rosemount Far East Instrument Co., LTD — Beijing, China
Emerson Process Management LTDA — Sorocaba, Brazil
Emerson Process Management (India) Pvt. Ltd — Daman, India

European Directive Information
The EC declaration of conformity for all applicable European 
directives for this product can be found on the Rosemount website 
at www.rosemount.com. A hard copy may be obtained by 
contacting an Emerson Process Management representative.

Ordinary Location Certification for Factory Mutual
As standard, the transmitter has been examined and tested to 
determine that the design meets basic electrical, mechanical, 
and fire protection requirements by FM, a nationally recognized 
testing laboratory (NRTL) as accredited by the Federal 
Occupational Safety and Health Administration (OSHA).

HART PROTOCOL

Hazardous Locations Certifications
North American Certifications

FM Approvals

E5 Explosion-Proof and Dust-Ignition-Proof
Certificate No: 3032938
Applicable Standards: FM Class 3600 – 1998, FM Class 
3615 – 2006, FM Class 3810 – 2005, ANSI/NEMA 250 – 
1991, ANSI/IEC 60529 – 2004
Markings: Explosion-Proof for Class I, Division 1, Groups B, 
C, and D
Dust-Ignition-Proof for Class II, Division 1, Groups E, F, G; 
and Class III, Division 1.
T5 (Ta= -50 °C to +85 °C), Factory Sealed, Enclosure Type 
4X

I5 Intrinsically-Safe and Non-incendive
Certificate No: 3033457
Applicable Standards: FM Class 3600 – 1998, FM Class 
3610 – 2007, FM Class 3611 – 2004, FM Class 3810 – 2005
Markings: Intrinsically Safe for use in Class I, Division 1, 
Groups A, B, C, and D; Class II, Division 1, Groups E, F, and 
G; Class III, Division 1; Class I, Zone 0, AEx ia IIC; 
Nonincendive for use in Class I, Division 2, Groups A, B, C 
and D; in accordance with Control Drawing 02051-1009
T4 (-50 °C to +70 °C) Enclosure Type 4X

For input parameters see control drawing 02051-1009.

Special Conditions for Safe Use:

1. The Model 2051 transmitter housing contains aluminum 
and is considered a potential risk of ignition by impact or 
friction. Care must be taken into account during installation 
and use to prevent impact and friction.

2. The Model 2051 transmitter with the transient terminal 
block (Option code T1) will not pass the 500Vrms dielectric 
strength test and this must be taken into account during 
installation.
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Canadian Standards Association (CSA)
All CSA hazardous approved transmitters are certified per 
ANSI/ISA 12.27.01-2003.

E6 Explosion-Proof, Dust Ignition Proof
Certificate No: 2041384
Applicable Standards: CSA Std. C22.2 No. 142 - M1987, 
CSA Std. C22.2 No. 30 - M1986, CSA Std. C22.2 No. 213 - 
M1987, CAN/CSA-E60079-0:07,
CAN/CSA-E60079-1:07

Markings: Explosion-Proof for Class I, Division 1, Groups B, 
C, and D. Dust-Ignition Proof for Class II and Class III, 
Division 1, Groups E, F, and G. Suitable for Class I, Division 
2, Groups A, B, C, and D for indoor and outdoor hazardous 
locations. Class I Zone 1 Ex d IIC T5. Enclosure type 4X, 
factory sealed. Single Seal.

I6 Intrinsically Safe
Certificate no.: 2041384
Applicable Standards: CSA Std. C22.2 No. 142 - M1987, 
CSA Std. C22.2 No. 213 - M1987, CSA Std. C22.2 No. 157 - 
92, CSA Std. C22.2 No. 213 - M1987, ANSI/ISA 12.27.01 - 
2003, CAN/CSA-E60079-0:07, CAN/CSA-E60079-11:02

Markings: Intrinsically safe for Class I, Division 1, Groups A, 
B, C, and D when connected in accordance with Rosemount 
drawings 02051-1008. Temperature code T3C. Class I Zone 
1 Ex ia IIC T3C. Single Seal. Enclosure Type 4X.

European Certifications
I1 ATEX Intrinsic Safety

Certificate No: Baseefa08ATEX0129X
Applicable Standards: EN60079-0:2012, EN60079-11:2012
Markings:  II 1 G Ex ia IIC T4 Ga(–60 °C  Ta  +70 °C) 
IP66 IP68

 1180

Special Conditions for Safe Use (X): 
When the optional transient protection terminal block is 
installed, the apparatus is not capable of withstanding the 
500 V insulation test required by EN60079-11. This must be 
taken into account when installing the apparatus.

N1 ATEX Type n
Certification No. Baseefa08ATEX0130X 
Applicable Standards: EN60079-0:2012, EN60079-15:2010
Markings:  II 3 G
Ex nA IIC T4 Gc (–40 °C  Ta  +70 °C)
Ui = 42.4 Vdc max
IP66

Special Conditions for Safe Use (X): 
When the optional transient protection terminal block is 
installed, the apparatus is not capable of withstanding a 500 
V r.m.s. test to case. This must be taken into account on any 
installation in which it is used, for example by assuring that 
the supply to the apparatus is galvanically isolated.

E1 ATEX Flame-Proof
Certification No. KEMA 08ATEX0090X
Applicable Standards: EN60079-0:2009, IEC60079-0:2011, 
EN60079-1:2007, EN60079-26:2007
Markings:  II 1/2 G 
Ex d IIC T6 Ga/Gb (–50 °C  Ta  65 °C)
Ex d IIC T5 Ga/Gb (–50 °C  Ta  80 °C)
IP66

 1180
Ui = 42.4 Vdc

Special Conditions for Safe Use (X): 
1. Appropriate ex d blanking plugs, cable glands, and wiring 

needs to be suitable for a temperature of 90 °C.
2. This device contains a thin wall diaphragm. Installation, 

maintenance, and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for 
maintenance shall be followed in detail to assure safety 
during its expected lifetime. 

3. In case of repair, Contact Emerson Process Management 
for information on the dimensions of flameproof joints.

ND ATEX Dust
Certification No. Baseefa08ATEX0182X
Applicable Standards: EN60079-0:2012, EN 60079-31:2009
Markings:  II 1 D Ex t IIIC T50 °C T500 60 °C Da
IP66 IP68
Ui = 42.4 Vdc

 1180

Special Conditions for Safe Use (X): 
If the equipment is fitted with an optional 90 V transient 
suppressor, it is incapable of isolation from earth test and 
this must be taken into account during installation.

IECEx Certifications
I7 IECEx Intrinsic Safety 

Certification No. IECExBAS08.0045X
Applicable Standards: IEC60079-0:2011, IEC60079-11:2011
Ex ia IIC T4 Ga (–60 °C  Ta  +70 °C)

Special Conditions for Safe Use (X): 
When the optional transient protection terminal block is 
installed, the apparatus is not capable of withstanding the 
500V insulation test required by EN60079-11. This must be 
taken into account when installing the apparatus.

 Table 27. Input Parameters
Ui = 30 V
Ii = 200 mA
Pi = 1.0 W 
Ci = 0.012 µF

 Table 28. RTD Assembly (2051CFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi =0.63 W 

 Table 29. Input Parameters
Ui = 30 V
Ii = 200 mA
Pi = 1.0 W 
Ci = 0.012 µF

 Table 30. RTD Assembly (2051CFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi = 0.63 W 
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E7 IECEx Flame-Proof
Certification No. IECEx KEM 08.0024X
Applicable Standards: IEC60079-0:2011, 
IEC60079-1:2007-04, IEC60079-26:2006
Ex d IIC T6 Ga/Gb (–50 °C  Ta  65 °C)
Ex d IIC T5 Ga/Gb (–50 °C  Ta  80 °C)
Ui = 42.4 Vdc

Special Conditions for Safe Use (X): 
1. Appropriate ex d blanking plugs, cable glands, and wiring 
needs to be suitable for a temperature of 90 °C.
2. This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for maintenance 
shall be followed in detail to assure safety during its 
expected lifetime.
3. In case of repair, Contact Emerson Process Management 
for information on the dimensions of flameproof joints.

N7 IECEx Type 'n'
Certification No. IECExBAS08.0046X
Applicable Standards: IEC60079-0: 2011, IEC60079-15: 
2010
Ex nA IIC T4 Gc (–40 °C  Ta  +70 °C)
Ui = 42.4 Vdc max

Special Conditions for Safe Use (X): 

When the optional transient protection terminal block is 
installed, the apparatus is not capable of withstanding a 500 
V r.m.s. test to case. This must be taken into account on any 
installation in which it is used, for example by assuring that 
the supply to the apparatus is galvanically isolated.

Inmetro Certifications 
E2 Flame-Proof

Certificate No: CEPEL 09.1767X
Ex d IIC T* Ga/Gb IP66
T6 = -50 °C  Tamb  65 °C
T5 = -50 °C  Tamb  80 °C

I2 Intrinsic Safety
Certificate No: CEPEL 09.1768X
Ex ia IIC T4 Ga (–60 °C  Tamb  +70 °C)
IP66

China (NEPSI) Certifications
E3 Flameproof

NEPSI Certificate No.: GYJ101321X
Applicable Standards: GB3836.1-2000, GB3836.2-2000
Markings: Ex d II C T5/T6,
T5: -50 °C ≤ Ta ≤ +80 °C
T6: -50 °C ≤ Ta ≤ +65 °C

Specific Conditions for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use:

a. The Ex d blanking elements, cable glands and wiring 
shall be suitable for a temperature of 90°C.

b. This device contains a thin wall diaphragm. 
Installation, maintenance and use shall take into 
account the environmental conditions to which the 
diaphragm will be subjected.

2. The relation between T code and ambient temperature 
range is:

:

3. The earth connection facility in the enclosure should be 
connected reliably.

4. During installation, use and maintenance of the product, 
observe the warning “Don’t open the cover when the circuit 
is alive”.

5. During installation, there should be no present mixture 
harmful to the flameproof housing.

6. Cable entry and conduit, certified by NEPSI with type of 
protection Ex d IIC and appropriate thread form, should be 
applied when installed in hazardous locations. Blanking 
elements should be used on the redundant cable entries.

7. End users are not permitted to change any internal 
components, but to settle the problem in conjunction with 
the manufacturer to avoid damage to the product.

8. Maintenance should be done in non-hazardous locations.

9. During installation, use and maintenance of this product, 
observe the following standards:

GB3836.13-1997 “Electrical apparatus for explosive gas 
atmospheres Part 13: Repair and overhaul for apparatus 
used in explosive gas atmospheres”

GB3836.15-2000 “Electrical apparatus for explosive gas 
atmospheres Part 15: Electrical installations in hazardous 
area (other than mines)”

GB3836.16-2006 “Electrical apparatus for explosive gas 
atmospheres Part 16: Inspection and maintenance of 
electrical installation (other than mines)”

GB50257-1996 “Code for construction and acceptance of 
electric device for explosion atmospheres and fire hazard 
electrical equipment installation engineering”.

I3 Intrinsic Safety
NEPSI Certificate No.: GYJ101320X
Applicable Standards: GB3836.1-2000, GB3836.4-2000
Markings: Ex ia IIC T4
T4: -60°C ≤ Ta ≤ +70°C

Specific Conditions for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use:

a. If the apparatus is fitted with an optional 90V 
transient suppressor, it is not capable of withstanding 
the 500V insulation test for 1 minute. This must be 
taken into account when installing the apparatus.

Transmitter Model T Code Temperature Range
Using 644 temperature 

transmitter
T4 -40 °C ≤ Ta ≤ +65 °C

No 644 temperature transmitter T5 -50 °C ≤ Ta ≤ +80 °C
T6 -50 °C ≤ Ta ≤ +65 °C
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2. The relation between T code and ambient temperature 
range is:

3. Intrinsically safe parameters:

NOTE
FISCO parameters apply to both Group IIC and IIB.

When 644 temperature transmitter is used, the 644 temperature 
transmitter should be used with Ex-certified associated apparatus 
to establish an explosion protection system that can be used in 
explosive gas atmospheres. Wiring and terminals should comply 
with the instruction manual of both 644 temperature transmitter 
and associated apparatus. The cables between 644 temperature 
transmitter and associated apparatus should be shielded cables 
(the cables must have an insulated shield). The shield has to be 
grounded reliably in a non-hazardous area.

4. 2051CF series Flowmeter comply with the requirements 
for FISCO field devices specified in IEC60079-27:2008. For 
the connection of an intrinsically safe circuit in accordance 
to the FISCO model, FISCO parameters of 2051CF series 
Flowmeter are listed in the table above.
5. The product should be used with Ex-certified associated 
apparatus to establish an explosion protection system that 
can be used in explosive gas atmospheres. Wiring and 
terminals should comply with the instruction manual of the 
product and associated apparatus.
6. The cables between this product and associated 
apparatus should be shielded cables (the cables must have 
insulated shields). The shield has to be grounded reliably in 
a non-hazardous area.
7. End users are not permitted to change any internal 
components, but to settle the problem in conjunction with 
the manufacturer to avoid damage to the product.
8. During installation, use and maintenance of this product, 
observe the following standards:
GB3836.13-1997 “Electrical apparatus for explosive gas 
atmospheres Part 13: Repair and overhaul for apparatus 
used in explosive gas atmospheres”
GB3836.15-2000 “Electrical apparatus for explosive gas 
atmospheres Part 15: Electrical installations in hazardous 
area (other than mines)”

GB3836.16-2006 “Electrical apparatus for explosive gas 
atmospheres Part 16: Inspection and maintenance of 
electrical installation (other than mines)”

GB50257-1996 “Code for construction and acceptance of 
electric device for explosion atmospheres and fire hazard 
electrical equipment installation engineering”.

Combinations of Certifications
Stainless steel certification tag is provided when optional approval 
is specified. Once a device labeled with multiple approval types is 
installed, it should not be reinstalled using any other approval 
types. Permanently mark the approval label to distinguish it from 
unused approval types.

K1 E1, I1, N1, and ND combination

K5 E5 and I5 combination

K6 I6 and E6 combination

K7 E7, I7, and N7 combination

KA E1, I1, E6, and I6 combination

KB E5, I5, E6, and I6 combination

KC E1, I1, E5, and I5 combination

KD E1, I1, E5, I5, E6, and I6 combination

2051CF FIELDBUS PROTOCOL

Hazardous Locations Certifications
North American Certifications
FM Approvals
E5 Explosion-Proof and Dust-Ignition-Proof

Certificate No: 3032938
Applicable Standards: FM Class 3600 – 1998, FM Class 
3615 – 2006, FM Class 3810 – 2005, ANSI/NEMA 250 – 
1991, ANSI/IEC 60529 – 2004
Markings: Explosion-Proof for Class I, Division 1, Groups B, 
C, and D
Dust-Ignition-Proof for Class II, Division 1, Groups E, F, G; 
and Class III, Division 1.

T5 (Ta= -50 °C to +85 °C), Factory Sealed, Enclosure Type 
4X

IE/I5 Intrinsically Safe and Non-incendive 
Certificate No.: 3033457
Applicable Standards: FM Class 3600-1998,
FM Class 3610-2007, FM Class 3611-2004,
FM Class 3810-2005
Markings: Intrinsically Safe for use in Class I, Division 1, 
Groups A, B, C and D; Class II, Division 1, Groups E, F and 
G; Class III, Division 1; Class I, Zone 0, AEx ia IIC; 
Nonincendive for use in Class I, Division 2, Groups A, B, C 
and D; in accordance with Control Drawing 02051-1009.

For FOUNDATION fieldbus and PROFIBUS PA, Temperature 
Code: T4 (Ta = -50 °C to +70 °C)

Transmitter Model T Code Temperature Range
Using 644 temperature 

transmitter
T4 -40 °C ≤ Ta ≤ +60 °C

No 644 
temperature 
transmitter

No FISCO 
Version

T4 -60 °C ≤ Ta ≤ +70 °C

FISCO Version T4 -60 °C ≤ Ta ≤ +60 °C

Transmitter 
Model

Maximum 
input 

voltage: Ui 
(V)

Maximum 
input 

current: Ii 
(mA)

Maximum 
input power: 

Pi (W)

Maximum 
internal 

parameters:

Ci (nF) Li (µH)
4-20mA 
HART

30 200 1 12 0

FOUNDATION 
Fieldbus

30 300 1.3 0 0

FISCO 17.5 380 5.32 0 0
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For FISCO,
Temperature Code: T4 (Ta = -50 °C to +60 °C)

Enclosure Type 4X
For input parameters see control drawing 02051-1009.

Canadian Standards Association (CSA)
All CSA hazardous approved transmitters are certified per 
ANSI/ISA 12.27.01-2003.

E6 Explosion-Proof, Dust Ignition Proof
Certificate No: 2041384
Applicable Standards: CSA Std. C22.2 No. 142 - M1987, 
CSA Std. C22.2 No. 30 - M1986, CSA Std. C22.2 No. 213 - 
M1987, CAN/CSA-E60079-0:07,
CAN/CSA-E60079-1:07

Markings: Explosion-Proof for Class I, Division 1, Groups B, 
C, and D. Dust-Ignitions Proof for Class II and Class III, 
Division 1, Groups E, F, and G. Suitable for Class I, Division 
2, Groups A, B, C, and D for indoor and outdoor hazardous 
locations. Class I Zone 1 Ex d IIC T5. Enclosure type 4X, 
factory sealed. Single Seal.

I6/IF Intrinsically Safe

Certificate no.: 2041384

Applicable Standards: CSA Std. C22.2 No. 142 - M1987, 
CSA Std. C22.2 No. 213 - M1987, CSA Std. C22.2 No. 157 - 
92, CSA Std. C22.2 No. 213 - M1987, ANSI/ISA 12.27.01 - 
2003, CAN/CSA-E60079-0:07, CAN/CSA-E60079-11:02

Markings: Intrinsically safe for Class I, Division 1, Groups A, 
B, C, and D when connected in accordance with Rosemount 
drawings 02051-1008. Temperature code T3C. Class I Zone 
1 Ex ia IIC T3C. Single Seal. Enclosure Type 4X.

European Certifications
I1 ATEX Intrinsic Safety

Certificate No: Baseefa08ATEX0129X
Applicable Standards: EN60079-0:2012, EN60079-11:2012
Markings:  II 1 G Ex ia IIC T4 Ga(–60 °C  Ta  +70 °C) 
IP66 IP68

 1180

Special Conditions for Safe Use (X): 

When the optional transient protection terminal block is 
installed, the apparatus is not capable of withstanding the 
500 V insulation test required by EN60079-11. This must be 
taken into account when installing the apparatus.

IA ATEX FISCO Intrinsic Safety
Certificate No: Baseefa08ATEX0129X
Applicable Standards: EN60079-0:2012, EN60079-11:2012
Markings:  II 1 G Ex ia IIC T4 Ga(–60 °C  Ta  +60 °C)
IP66 IP68
1180

Special Conditions for Safe Use (X): 

When the optional transient protection terminal block is 
installed, the apparatus is not capable of withstanding the 
500 V insulation test required by EN60079-11. This must be 
taken into account when installing the apparatus.

N1 ATEX Type n
Certification No. Baseefa08ATEX0130X 
Applicable Standards: EN60079-0:2012, EN60079-15:2010
Markings:  II 3 G
Ex nA IIC T4 Gc (–40 °C  Ta  +70 °C)
Ui = 42.4 Vdc max
IP66 

Special Conditions for Safe Use (X): 

When the optional transient protection terminal block is 
installed, the apparatus is not capable of withstanding a 500 
V r.m.s. test to case. This must be taken into account on any 
installation in which it is used, for example by assuring that 
the supply to the apparatus is galvanically isolated.

E1 ATEX Flame-Proof
Certification No. KEMA 08ATEX0090X
Applicable Standards: EN60079-0:2009, IEC60079-0:2011, 
EN60079-1:2007, EN60079-26:2007
Markings:  II 1/2 G 
Ex d IIC T6 Ga/Gb (–50 °C  Ta  65 °C)
Ex d IIC T5 Ga/Gb (–50 °C  Ta  80 °C)
IP66

1180
Ui = 32 Vdc

Special Conditions for Safe Use (X): 

1. Appropriate ex d blanking plugs, cable glands, and wiring 
needs to be suitable for a temperature of 90 °C.

2. This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for maintenance 
shall be followed in detail to assure safety during its 
expected lifetime. 

3. In case of repair, Contact Emerson Process Management 
for information on the dimensions of flameproof joints.

Table 31.  Input Parameters
Ui = 30 V
Ii = 300 mA
Pi = 1.3 W 
Ci = 0 µF

 Table 32. RTD Assembly (2051CFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi = 0.63 W 

Table 33.  Input Parameters
Ui = 30 V
Ii = 200 mA
Pi = 1.0 W 
Ci =  0.012 µF

 Table 34. RTD Assembly (2051CFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi = 0.63 W 
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ND ATEX Dust
Certification No. Baseefa08ATEX0182X
Applicable Standards: EN60079-0:2012, EN 60079-31:2009
Markings:  II 1 D Ex t IIIC T50 °C T500 60 °C Da
IP66 IP68
Ui = 42.4 Vdc

 1180

Special Conditions for Safe Use (X): 

If the equipment is fitted with an optional 90 V transient 
suppressor, it is incapable of isolation from earth test and 
this must be taken into account during installation.

IECEx Certifications
I7 IECEx Intrinsic Safety 

Certification No. IECExBAS08.0045X
Applicable Standards: IEC60079-0:2011, IEC60079-11:2011
Ex ia IIC T4 Ga (–60 °C  Ta  +70 °C)

Special Conditions for Safe Use (X): 

The device is not capable of withstanding the 500 V 
insulation test required by IEC60079-11. This must be taken 
into account when installing the apparatus.

IG IECEx FISCO Intrinsic Safety 
Certification No. IECExBAS08.0045X
Applicable Standards: IEC60079-0:2011, IEC60079-11:2011
Ex ia IIC T4 Ga (-60 °C  Ta  +60 °C)
IP66

 1180

Special Conditions for Safe Use (X): 
The device is not capable of withstanding the 500 V 
insulation test required by IEC 60079-11. This must be taken 
into account when installing the apparatus.

E7 IECEx Flame-Proof
Certification No. IECEx KEM 08.0024X
Applicable Standards: IEC60079-0:2011, 
IEC60079-1:2007-04, IEC60079-26:2006
Ex d IIC T6 Ga/Gb (–50 °C  Ta  65 °C)
Ex d IIC T5 Ga/Gb (–50 °C  Ta  80 °C)
Ui = 32 Vdc

Special Conditions for Safe Use (X): 

1. Appropriate ex d blanking plugs, cable glands, and wiring 
needs to be suitable for a temperature of 90 °C.

2. This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the 
environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for maintenance 
shall be followed in detail to assure safety during its 
expected lifetime. 

3. In case of repair, Contact Emerson Process Management 
for information on the dimensions of flameproof joints.

N7 IECEx Type 'n'
Certification No. IECExBAS08.0046X
Applicable Standards: IEC60079-0: 2011, IEC60079-15: 
2010
Ex nA IIC T4 Gc (–40 °C  Ta  +70 °C)
Ui = 42.4 Vdc max

Special Conditions for Safe Use (X): 

The device is not capable of withstanding the 500 V 
insulation test required by IEC60079-15. This must be taken 
into account when installing the device.

Inmetro Certifications 
E2 Flameproof

Certificate No: CEPEL 09.1767X
Ex d IIC T* Ga/Gb IP66
T6 = -50 °C < Tamb < 65 °C
T5 = -50 °C < Tamb < 80 °C

I2 Intrinsic Safety
Certificate No: CEPEL 09.1768X
Ex ia IIC T4 Ga (–60 °C  Tamb  70 °C)
IP66

IB FISCO Intrinsic Safety
Certificate No: CEPEL 09.1768X
Ex ia IIC T4 Ga (–60 °C  Tamb  60 °C)
IP66

China (NEPSI) Certifications
E3 Flameproof

NEPSI Certificate No.: GYJ101321X
Applicable Standards: GB3836.1-2000, GB3836.2-2000
Markings: Ex d II C T5/T6,
T5: -50 °C ≤ Ta ≤ +80 °C
T6: -50 °C ≤ Ta ≤ +65 °C

Special Conditions for Safe Use (X): 

1. Symbol “X” is used to denote specific conditions of use:

a. The Ex d blanking elements, cable glands and wiring 
shall be suitable for a temperature of 90°C.

 Table 35. Input Parameters
Ui = 30 V
Ii = 300 mA
Pi = 1.3 W 
Ci = 0 µF

 Table 36. RTD Assembly (2051CFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi = 0.63 W 

 Table 37. Input Parameters
Ui = 17.5 V
Ii = 380 mA
Pi = 5.32 W 
Ci =  5 µF
Li = 10 µH

 Table 38. RTD Assembly (2051CFx Option T or R)
Ui = 5 Vdc
Ii = 500 mA
Pi = 0.63 W 
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b. This device contains a thin wall diaphragm. 
Installation, maintenance and use shall take into 
account the environmental conditions to which the 
diaphragm will be subjected.

2. The relation between T code and ambient temperature 
range is

:

3. The earth connection facility in the enclosure should be 
connected reliably.

4. During installation, use and maintenance of the product, 
observe the warning “Don’t open the cover when the circuit 
is alive”.

5. During installation, there should be no present mixture 
harmful to the flameproof housing.

6. Cable entry and conduit, certified by NEPSI with type of 
protection Ex d IIC and appropriate thread form, should be 
applied when installed in hazardous locations. Blanking 
elements should be used on the redundant cable entries.

7. End users are not permitted to change any internal 
components, but to settle the problem in conjunction with 
the manufacturer to avoid damage to the product.

8. Maintenance should be done in non-hazardous locations.

9. During installation, use and maintenance of this product, 
observe the following standards:

GB3836.13-1997 “Electrical apparatus for explosive gas 
atmospheres Part 13: Repair and overhaul for apparatus 
used in explosive gas atmospheres”

GB3836.15-2000 “Electrical apparatus for explosive gas 
atmospheres Part 15: Electrical installations in hazardous 
area (other than mines)”

GB3836.16-2006 “Electrical apparatus for explosive gas 
atmospheres Part 16: Inspection and maintenance of 
electrical installation (other than mines)”

GB50257-1996 “Code for construction and acceptance of 
electric device for explosion atmospheres and fire hazard 
electrical equipment installation engineering”.

I3 Intrinsic Safety
NEPSI Certificate No.: GYJ101320X
Applicable Standards: GB3836.1-2000, GB3836.4-2000
Markings: Ex ia IIC T4
T4: -60°C ≤ Ta ≤ +70°C
T4: -60°C ≤ Ta ≤ +60°C (FISCO)

Specific Conditions for Safe Use (X):

1. Symbol “X” is used to denote specific conditions of use:

a. If the apparatus is fitted with an optional 90V 
transient suppressor, it is not capable of withstanding 
the 500V insulation test for 1 minute. This must be 
taken into account when installing the apparatus.

2. The relation between T code and ambient temperature 
range is:

3. Intrinsically safe parameters:

NOTE
FISCO parameters apply to both Group IIC and IIB.

When 644 temperature transmitter is used, the 644 temperature 
transmitter should be used with Ex-certified associated apparatus 
to establish an explosion protection system that can be used in 
explosive gas atmospheres. Wiring and terminals should comply 
with the instruction manual of both 644 temperature transmitter 
and associated apparatus. The cables between 644 temperature 
transmitter and associated apparatus should be shielded cables 
(the cables must have an insulated shield). The shield has to be 
grounded reliably in a non-hazardous area.

4. 2051CF series Flowmeter comply with the requirements 
for FISCO field devices specified in IEC60079-27:2008. For 
the connection of an intrinsically safe circuit in accordance 
to the FISCO model, FISCO parameters of 2051CF series 
Flowmeter are listed in the table above.
5. The product should be used with Ex-certified associated 
apparatus to establish an explosion protection system that 
can be used in explosive gas atmospheres. Wiring and 
terminals should comply with the instruction manual of the 
product and associated apparatus.
6. The cables between this product and associated 
apparatus should be shielded cables (the cables must have 
insulated shields). The shield has to be grounded reliably in 
a non-hazardous area.
7. End users are not permitted to change any internal 
components, but to settle the problem in conjunction with 
the manufacturer to avoid damage to the product.
8. During installation, use and maintenance of this product, 
observe the following standards:
GB3836.13-1997 “Electrical apparatus for explosive gas 
atmospheres Part 13: Repair and overhaul for apparatus 
used in explosive gas atmospheres”
GB3836.15-2000 “Electrical apparatus for explosive gas 
atmospheres Part 15: Electrical installations in hazardous 
area (other than mines)”

Transmitter Model T Code Temperature Range
Using 644 temperature 

transmitter
T4 -40 °C ≤ Ta ≤ +65 °C

No 644 temperature transmitter T5 -50 °C ≤ Ta ≤ +80 °C
T6 -50 °C ≤ Ta ≤ +65 °C

Transmitter Model T Code Temperature Range
Using 644 temperature 

transmitter
T4 -40 °C ≤ Ta ≤ +60 °C

No 644 
temperature 
transmitter

No FISCO 
Version

T4 -60 °C ≤ Ta ≤ +70 °C

FISCO Version T4 -60 °C ≤ Ta ≤ +60 °C

Transmitter 
Model

Maximum 
input 

voltage: Ui 
(V)

Maximum 
input 

current: Ii 
(mA)

Maximum 
input power: 

Pi (W)

Maxim
intern

parame

Ci (nF) L
4-20mA 
HART

30 200 1 12

FOUNDATION 
Fieldbus

30 300 1.3 0

FISCO 17.5 380 5.32 0
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GB3836.16-2006 “Electrical apparatus for explosive gas 
atmospheres Part 16: Inspection and maintenance of 
electrical installation (other than mines)”

GB50257-1996 “Code for construction and acceptance of 
electric device for explosion atmospheres and fire hazard 
electrical equipment installation engineering”.

Combinations of Certifications
Stainless steel certification tag is provided when optional approval 
is specified. Once a device labeled with multiple approval types is 
installed, it should not be reinstalled using any other approval 
types. Permanently mark the approval label to distinguish it from 
unused approval types.

K1 E1, I1, N1, and ND combination

K5 E5 and I5 combination

K6 I6 and E6 combination

K7 E7, I7, and N7 combination

KA E1, I1, E6, and I6 combination

KB E5, I5, E6, and I6 combination

KC E1, I1, E5, and I5 combination

KD E1, I1, E5, I5, E6, and I6 combination
102
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Rosemount 485 Annubar Primary Element

Rosemount 485 Annubar Primary Element utilizes a T-shaped sensor design that 
offers best in class accuracy and performance.
• Up to 0.75% Flow Rate Accuracy
• Lowest permanent pressure loss of any DP Flowmeter
• Available in 2 to 96-in. (50 - 2400 mm) line sizes

Additional Information
Specifications: page 107
Dimensional Drawings: page 161
Installation and Flowmeter Orientation: page 179

 Table 39. Rosemount 485 Annubar Primary Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model DP Flow Primary Type
485 Annubar Primary Element
Fluid Type
Standard Standard
L Liquid ★

G Gas ★

S Steam ★

Line Size
Standard Standard
020 2-in. (50 mm) ★

025 21/2-in. (63.5 mm) ★

030 3-in. (80 mm) ★

035 31/2-in. (89 mm) ★

040 4-in. (100 mm) ★

050 5-in. (125 mm) ★

060 6-in. (150 mm) ★

070 7-in. (175 mm) ★

080 8-in. (200 mm) ★

100 10-in. (250 mm) ★

120 12-in. (300 mm) ★

Expanded
140 14-in. (350 mm)
160 16-in. (400 mm)
180 18-in. (450 mm)
200 20-in. (500 mm)
240 24-in. (600 mm)
300 30-in. (750 mm)
360 36-in. (900 mm)
420 42-in. (1066 mm)
480 48-in. (1210 mm)
600 60-in. (1520 mm)
720 72-in. (1820 mm)
780 78-in. (1950 mm)
840 84-in. (2100 mm)
900 90-in. (2250 mm)
960 96-in. (2400 mm)
103
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Pipe I.D. Range (See “Pipe I.D. Range Code” on page 178)
Standard Standard
C Range C from the Pipe I.D. table ★

D Range D from the Pipe I.D. table ★

Expanded
A Range A from the Pipe I.D. table
B Range B from the Pipe I.D. table
E Range E from the Pipe I.D. table
Z Non-standard Pipe I.D. Range or Above 12-in. Line Size
Pipe Material / Assembly Material
Standard Standard
C Carbon steel (A105) ★

S 316 Stainless Steel ★

0(1) No mounting (Customer Supplied) ★

Expanded
G Chrome-Moly Grade F-11
N Chrome-Moly Grade F-22
J Chrome-Moly Grade F-91
Piping Orientation
Standard Standard
H Horizontal Piping ★

D Vertical Piping with Downwards Flow ★

U Vertical Piping with Upwards Flow ★

Annubar Type
Standard Standard
P Pak-Lok ★

F Flanged with opposite side support ★

Expanded
L Flange-Lok
G Gear-Drive Flo-Tap
M Manual Flo-Tap
Sensor Material
Standard Standard
S 316 Stainless Steel ★

Expanded
H Alloy C-276
Sensor Size
Standard Standard
1 Sensor size 1 — Line sizes 2-in. (50 mm) to 8-in. (200 mm) ★

2 Sensor size 2 — Line sizes 6-in. (150 mm) to 96-in. (2400 mm) ★

3 Sensor size 3 — Line sizes greater than 12-in. (300 mm) ★

Mounting Type
Standard Standard
T1 Compression/Threaded Connection ★

A1 150# RF ANSI ★

A3 300# RF ANSI ★

A6 600# RF ANSI ★

D1 DN PN16 Flange ★

D3 DN PN40 Flange ★

D6 DN PN100 Flange ★

Expanded
A9(2) 900# RF ANSI
AF(2) 1500# RF ANSI

 Table 39. Rosemount 485 Annubar Primary Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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AT(2) 2500 # RF ANSI
R1 150# RTJ Flange
R3 300# RTJ Flange
R6 600# RTJ Flange
R9(2) 900# RTJ Flange
RF(2) 1500# RTJ Flange
RT(2) 2500# RTJ Flange
Opposite Side Support or Packing Gland
Standard Standard
0 No opposite side support or Packing Gland (Required for Pak-Lok and Flange-Lok models) ★

Opposite Side Support – Required for Flanged Models
C NPT Threaded Opposite Support Assembly – Extended Tip ★

D Welded Opposite Support Assembly – Extended Tip ★

Packing Gland – Required for Flo-Tap Models
Expanded

Packing Gland Material Rod Material Packing Material
J(3) Stainless Steel Packing Gland / Cage Nipple Carbon Steel PTFE
K(3) Stainless Steel Packing Gland / Cage Nipple Stainless Steel PTFE
L(3) Stainless Steel Packing Gland / Cage Nipple Carbon Steel Graphite
N(3) Stainless Steel Packing Gland / Cage Nipple Stainless Steel Graphite
R Alloy C-276 Packing Gland / Cage Nipple Stainless Steel Graphite
Isolation Valve for Flo-Tap Models
Standard Standard
0(1) Not Applicable or Customer Supplied ★

Expanded
1 Gate Valve, Carbon Steel
2 Gate Valve, Stainless Steel
5 Ball Valve, Carbon Steel
6 Ball Valve, Stainless Steel
Temperature Measurement
Standard Standard
T Integral RTD – not available with Flanged model greater than class 600# ★

0 No Temperature Sensor ★

Expanded
R Remote Thermowell and RTD
Transmitter Connection Platform
Standard Standard
3 Direct-mount, Integral 3-valve manifold– not available with Flanged model greater than class 600 ★

5 Direct -mount, 5-valve Manifold– not available with Flanged model greater than class 600 ★

7 Remote-mount NPT Connections ★

Expanded
6 Direct-mount, High Temperature 5-valve Manifold– not available with Flanged model greater than class 600
8 Remote-mount SW Connections

Options (Include with selected model number)
Pressure Testing
Expanded
P1(4) Hydrostatic Testing with Certificate
PX(4) Extended Hydrostatic Testing
Special Cleaning
Expanded
P2 Cleaning for Special Services
PA Cleaning per ASTM G93 level D (section 11.4)
Material Testing
Expanded
V1 Dye Penetrant Exam

 Table 39. Rosemount 485 Annubar Primary Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Material Examination
Expanded
V2 Radiographic Examination
Flow Calibration
Expanded
W1 Flow Calibration (Average K)
WZ Special Calibration
Special Inspection
Standard Standard
QC1 Visual & Dimensional Inspection with Certificate ★

QC7 Inspection & Performance Certificate ★

Surface Finish
Standard Standard
RL Surface finish for Low Pipe Reynolds Number in Gas & Steam ★

RH Surface finish for High Pipe Reynolds Number in Liquid ★

Material Traceability Certification
Standard Standard
Q8(5) Material Traceability Certificate per EN 10204:2004 3.1 ★

Code Conformance
Expanded
J2(6) ANSI/ASME B31.1
J3(6) ANSI/ASME B31.3
Materials Conformance
Expanded
J5(7) NACE MR-0175 / ISO 15156
Country Certification
Standard Standard
J6 European Pressure Directive (PED) ★

Expanded
J1 Canadian Registration
Installed in Flanged Pipe Spool Section
Expanded
H3 150# Flanged Connection with Rosemount Standard Length and Schedule
H4 300# Flanged Connection with Rosemount Standard Length and Schedule
H5 600# Flanged Connection with Rosemount Standard Length and Schedule
Instrument Connections for Remote Mount Option
Standard Standard
G2 Needle Valves, Stainless Steel ★

G6 OS&Y Gate Valve, Stainless Steel ★

Expanded
G1 Needle Valves, Carbon Steel
G3 Needle Valves, Alloy C-276
G5 OS&Y Gate Valve, Carbon Steel
G7 OS&Y Gate Valve, Alloy C-276
Special Shipment
Standard Standard
Y1 Mounting Hardware Shipped Separately ★

Attach To
Expanded
H1 Attach to Transmitter
Special Dimensions
Expanded
VM Variable Mounting

 Table 39. Rosemount 485 Annubar Primary Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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485 SPECIFICATIONS
485 Performance Specifications
Performance Statement Assumptions
Measured pipe I.D. (or Measured pipe cross sectional area)

Discharge Coefficient Factor
±0.75% of flow rate

Repeatability
±0.1%

Line Sizes
• Sensor Size 1: 2-in. to 8-in. (50 to 200 mm)
• Sensor Size 2: 6-in. to 96-in. (150 to 2400 mm)
• Sensor Size 3: 12-in. to 96-in. (300 to 2400 mm)

NOTE
Some mounting types are not available in larger line sizes.

 Table 40. Reynolds Number and Probe Width

Sizing 
Contact an Emerson Process Management representative for 
assistance. A Configuration Data Sheet is required prior to order 
for application verification.

Flow Turndown
10:1 or better

Annubar Sensor Surface Finish
The front surface of the Annubar primary is textured for high 
Reynolds number applications (typically gas and steam). The 
surface texture creates a more turbulent boundary layer on the 
front surface of the sensor. The increased turbulence produces a 
more predictable and repeatable separation of flow at the edge of 
the sensor. The appropriate surface finish will be determined for 
each application by the Emerson Process Management sizing 
program, Instrument Toolkit software.

485 Functional Specifications
Service

• Liquid
• Gas
• Steam 

Process Temperature Limits
Direct Mount Transmitter

• Integral 3-Valve Manifold – 500 °F (260 °C)
• For use with Liquid, Gas or when mounted on the bottom of 

the pipe in steam service
• For Steam Service with transmitter mounted above the pipe 

- 400 °F (232 °C)
• 5-Valve Manifold – 400 °F (232 °C)

• For use with Liquid, Gas or when mounted below the pipe 
in steam service

• High Temperature 5-Valve Manifold in Liquid or Gas Service – 
750 °F (398 °C)

• High Temperature 5-Valve Manifold in Steam Service – 650 °F 
(343 °C)
• For use when mounted below the pipe

Remote Mount Transmitter
• 1250 °F (677 °C) – Alloy C-276 Sensor Material (For 

superheated steam applications above 1000 °F (538 °C), it is 
recommended that the Rosemount 585 with Alloy 800H 
sensor material is used.)

• 850 °F (454 °C) – Stainless Steel Sensor Material

VT Variable Tip
VS Variable length Spool Section
V9 Special Dimension
Typical Model Number: 485 L 060 D C H P S 2 T1 0 0 0 3 

(1) Provide the “A” dimension for Flanged (page 163), Flange-Lok (page 162), and Threaded Flo-Tap models (page 166). Provide the “B” dimension for Flange 
Flo-Tap models (page 164).

(2) Available in remote mount applications only.

(3) The cage nipple is constructed of 304SST.

(4) Applies to flow element only, mounting hardware not tested.

(5) Instrument Connections for Remote Mount Options and Isolation Valves for Flo-tap Models are not included in the Material Traceability Certification.

(6) Not available with Transmitter Connection Platform 6.

(7) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO 15156 for sour oil field production environments. 
Environmental limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining 
environments.

 Table 39. Rosemount 485 Annubar Primary Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Sensor 
Size

Through 
hole size

Minimum Rod 
Reynolds 
Number (Rd)

Probe Width (d) 
(inches)

1 0.75 in 6500 0.590-in. (14.99 mm)
2 1.313 in 12500 1.060-in. (26.92 mm)
3 2.50 in 25000 1.935-in. (49.15 mm)

Where 
d = Probe width (feet)
v = Velocity of fluid (ft/sec)
p = Density of fluid (lbm/ft3)
 = Viscosity of the fluid (lbm/ft-sec)

Rd
d v p


---------------------=
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485 Physical Specifications
Temperature Measurement
Integral RTD

• 100 Ohm platinum RTD
• 4-wire RTD ( = 0.00385)

Remote RTD
• 100 Ohm platinum RTD, spring loaded with 1/2-in. 

NPT nipple and union (078 series with Rosemount 644 
housing)

Thermowell
• 1/2-in. x 1/2-in NPT, 316 Stainless Steel with 1/2-in. weld couplet 

(same as specified pipe material). 

Housing Connections
1/2–14 NPT, G1/2, and M20 × 1.5 conduit. HART interface 
connections fixed to terminal block for output code A

Annubar Sensor Material
• 316 Stainless Steel
• Alloy C-276

Mounting Material
• Carbon Steel (A105)
• 316 Stainless Steel
• Chrome-Moly Grade F-11
• Chrome-Moly Grade F-22
• Chrome-Moly Grade F-91
• Transmitter Connection Platform Option Code 3 - PTFE 

Bonnet Material(1)

• Transmitter Connection Platform Option Code 5 - Polyether 
Ether Ketone Bonnet Material(1)

• Transmitter Connection Platform Option Code 6 - Graphite 
Bonnet Material

Annubar Type
See “485 Dimensional Drawings” on page 161
Pak-Lok Mode (option P)

• Provided with a compression sealing mechanism rated up to 
600# ANSI (1440 psig at 100 °F (99 bar at 38 °C))

• –150 to 850 °F (–101 to 454 °C)
• Not available for steam above 600°F (315°C)

Flanged with Opposite Side Support Model (option F)
• Provided with opposite side support, which is the same 

material as the pipe and requires a second pipe penetration
• Sensor flange is the same material as the Annubar sensor and 

the mounting flange is the same material as the pipe material
• Flanged mounting hardware: nuts, studs and gaskets (DIN 

units supplied without nuts, studs and gaskets). Standard 
bolting provided is Carbon Steel (A193 B7/A194 2H). Standard 
gaskets provided are spiral wound 304SST flexible graphite 
filled.

• SST: (–300 to 850 °F (–184 to 454 °C))
• Alloy C-276: (–150 to 1250 °F (-101 to 677 °C))

Flange–Lok Model (option L)
• Flange–Lok assembly is supplied in 316 SST material.
• Flange-Lok mounting hardware: nuts, studs and gaskets (DIN 

units supplied without nuts, studs and gaskets). Standard 
bolting provided is Carbon Steel (A193 B7/A194 2H). Standard 
gaskets provided are spiral wound 304SST flexible graphite 
filled.

• –150 to 850 °F (-101 to 454 °C)
• Not available for steam above 600°F (315°C)

Flo-Tap Models (options G and M)
• Opposite side support is not available 
• Threaded connection is not available with Sensor Size 3
• Gear Drive is not available with Sensor Size 1
• Packing gland required
• Packing Gland Material Temperature Limits

• PTFE: –40 to 400 °F (–40 to 204 °C)
• Graphite: –150 to 850 °F (-101 to 454 °C)

• Isolation valve included
• The isolation valve will carry the same pressure rating 

as the sensor flange and mounting flange specified in 
the mounting type

• Isolation vales are not supplied with DIN flanges and 
must be customer supplied

• For threaded flo-tap models, the isolation valve NPT size is 
11/4-in. (Sensor Size 1) and 2-in. (Sensor Size 2).

Pressure and Temperature Limits(1)

Direct Mount Transmitter
• Up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C))
• Integral temperature measurement is not available with 

Flanged mounting type greater than class 600
Remote Mount Transmitter

• Up to 2500# ANSI (6000 psig at 100 °F (416 bar at 38 °C)).

(1) Static pressure selection may effect pressure limitations.

(1) If Transmitter Connection Platform Option Codes 3 or 5 
are selected in combination with a Jx code, graphite 
Bonnet material will be supplied.
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Annubar Type Specification Chart

RTD Temperature Limits
Integral and Remote Mounted Thermowell:
-100 to 900 °F (-73 to 482 °C)

Instrument Connections Temperature Ranges

Flowmeter Installed in Flanged Pipe Spool Section 
(option codes H3, H4, and H5)

• All pipe spool sections are flanged pipe sections
• The flanged pipe spool section is constructed from the same 

material as the Pipe Material / Mounting Assembly Material. 
• Consult the factory for remote temperature measurement and 

ANSI ratings above 600# and DIN flanges.
• Available in carbon steel (A105) and 316 stainless steel

Option 
Code Description Pa

k-
Lo

k(1
)

(1) Available up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C)) 
rating.

Fl
an

ge
-L

ok

Fl
an

ge

M
an

ua
l a

nd
G

ea
r D

riv
e

Fl
o-

Ta
p

T1(1) Pak-Lok Body X
Threaded connection X

A1 150# RF ANSI X X X
A3 300# RF ANSI X X X
A6 600# RF ANSI X X X

A9(2)

(2) Remote mount only.

900# RF ANSI X
AF(2) 1500# RF ANSI X
AT(2) 2500# RF ANSI X
D1 DN PN 16 X X X
D3 DN PN 40 X X X
D6 DN PN 100 X X X
R1 150# RTJ Flange X X X
R3 300# RTJ Flange X X X
R6 600# RTJ Flange X X X

R9(2) 900# RTJ Flange X
RF(2) 1500# RTJ Flange X
RT(2) 2500# RTJ Flange X

 Table 41. Minimum / Maximum Temperature Range
Code Description Temperature 
G1 Needle Valves, Carbon Steel –20 to 500 °F

(–29 to 260 °C)
G2 Needle Valves, Stainless Steel –40 to 600 °F

(–40 to 316 °C)
G3 Needle Valves, Alloy C-276 –40 to 600 °F

(–40 to 316 °C)
G5 OS&Y Gate Valve, Carbon Steel –20 to 775 °F

(–29 to 413 °C)
G6 OS&Y Gate Valve, Stainless Steel –40 to 850 °F

(–40 to 454 °C)
G7 OS&Y Gate Valve, Alloy C-276 –40 to 1250 °F

(–40 to 677 °C)

 Table 42. Flanged Pipe Spool Section Schedule
ANSI Schedule
150# ANSI 40
300# ANSI 40
600# ANSI 80

 Table 43. Flange Pipe Spool Section Length
Nominal Pipe Size Length
2-in. (50 mm) 10.52-in. (267.2 mm)
3-in. (80 mm) 11.37-in. (288.8 mm)
4-in. (100 mm) 12.74-in. (323.6 mm)
6-in. (150 mm) 14.33-in. (364.0 mm)
8-in. (200 mm) 16.58-in. (421.1 mm)
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Rosemount 585 Annubar Primary Element

Rosemount 585 Annubar Primary Element utilizes a solid sensor construction that 
offers capabilities for severe service applications.
• Main Steam Line mounting hardware available
• Symmetrical sensor design allows bi-directional flow measurement
• Available in 4 to 96-in. (50 - 2400 mm) line sizes

Additional Information
Specifications: page 115
Dimensional Drawings: page 167
Installation and Flowmeter Orientation: page 179

 Table 44. Rosemount 585 Annubar Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model DP Flow Primary Type
585 Severe Service Annubar Primary Element
Application Type
Standard Standard
S(1)(2) Severe Service Annubar ★

Expanded
M(3) Main Steam Line Annubar
Fluid Type
Standard Standard
L Liquid ★

G Gas ★

S Steam ★

Annubar Type
Standard Standard
F Flanged with Opposite Side Support ★

Expanded
L Main Steam Annubar with Opposite Side Support
G Gear-Drive Flo-Tap
Line Size
Standard Standard
040 4-in. (100 mm) ★

050 5-in. (125 mm) ★

060 6-in. (150 mm) ★

080 8-in. (200 mm) ★

100 10-in. (250 mm) ★

120 12-in. (300 mm) ★

Expanded
140 14-in. (350 mm)
160 16-in. (400 mm)
180 18-in. (450 mm)
200 20-in. (500 mm)
240 24-in. (600 mm)
300 30-in. (750 mm)
360 36-in. (900 mm)
420 42-in. (1066 mm)
480 48-in. (1210 mm)
600 60-in. (1520 mm)
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720 72-in. (1820 mm)
840 84-in. (2100 mm)
960 96-in. (2400 mm)
Mounting Assembly Material
Standard Standard
C Carbon Steel (A105) ★

S 316/316L Stainless Steel ★

Expanded
L Carbon Steel (A350 LF2) 
G Chrome-Moly Grade F-11
N Chrome-Moly Grade F-22
J Chrome-Moly Grade F-91 
0(4) No Mounting (Customer Supplied) 
Piping Orientation
Standard Standard
H Horizontal Piping ★

D Vertical Piping with Downwards Flow ★

U Vertical Piping with Upwards Flow ★

Sensor Material
Standard Standard
S 316/316L Stainless Steel ★

Expanded
H(5) Alloy C-276
W(3)(5) Alloy 800H
K(5) PVDF (KYNAR)
Sensor Size
Standard Standard
11 Sensor size 11 ★

22(6) Sensor size 22 ★

Expanded
44(2)(3) Sensor size 44
Mounting Type
Standard Standard
A ANSI B16.5 Raised Face Flanges ★

D(7) DIN Raised Face Flanges ★

Expanded
R(8) ANSI B16.5 Ring Type Joint Flanges
0(3) Main Steam Packing Gland
Mounting Pressure Class
Standard Standard
1 ANSI 150 / DIN PN16 ★

3(6) ANSI 300 / DIN PN40 ★

6(6) ANSI 600 / DIN PN100 ★

Expanded
N(5)(6) ANSI 900 
F(5)(6) ANSI 1500 
T(5)(6) ANSI 2500 
0(3)(5)(6) Main Steam Packing Gland
Opposite Side Support
Standard Standard
C(9) NPT Threaded Opposite Support Assembly ★

D(3) Welded Opposite Support Assembly ★

 Table 44. Rosemount 585 Annubar Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Expanded
E Flanged Opposite Support Assembly
0(2) No Opposite Side Support Required
Packing Gland/ Packing
Standard Standard
0(1) Not Applicable ★

Expanded
L(2) SS Packing Gland / Graphite Packing
T(3) Main Steam Packing Gland / Graphite Packing
Insertion Mechanism
Standard Standard
0(1)(3) Not Applicable ★

Expanded
C Alloy Steel Insertion Rods / Nuts
S Stainless Steel Insertion Rods / Nuts
Isolation Valve
Standard Standard
0(3)(1) Not Applicable or Customer Supplied ★

Expanded
1 Gate Valve, Carbon Steel
2 Gate Valve, Stainless Steel
5 Ball Valve, Carbon Steel
6 Ball Valve, Stainless Steel
Temperature Measurement
Standard Standard
0 No Temperature Sensor Required ★

Expanded
R(4)(6)(9) Remote RTD (1/2-in. NPT Aluminum Housing) with Thermowell
S(4)(6)(9) Remote RTD (1/2-in. NPT Stainless Housing) with Thermowell
Transmitter Connection Platform
Standard Standard
3(6)(10)(11) Direct-Mount, 3-Valve Manifold ★

Expanded
4(6)(10)(11) Direct-Mount, Dual 3-Valve Manifolds
6(6)(10)(12) High Temperature Direct-Mount 5-Valve Manifold
7 Remote-Mount 1/2-in. Threaded Connections
8(3) Remote-Mount 1/2-in. Welded Connections
Mounting Flange Bolting materials
Standard Standard
A 193 Gr B7 Studs w/ A194 Gr 2H Nuts ★

0 No Flange Studs/Nuts Supplied ★

Mounting Flange Gasket Materials
Standard Standard
1 Spiral Wound, 304SS, Flexible-Graphite Filler ★

0 No Flange Gasket Supplied ★

Expanded
2 Ring-Joint, ANSI B16.20, Hexagonal, 316L 
3 Spiral Wound, B16.20, 316SS, PTFE Filler 

Options (Include with selected model number)
Optional Mounting for Rectangular Ducts 
Expanded
RD Annubar Mounting for rectangular ducts 

 Table 44. Rosemount 585 Annubar Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Pressure Testing 
Expanded
P1(13) Hydrostatic Testing with Certificate
PX Extended Hydrostatic Testing 
Special Cleaning 
Expanded
PA(6)(14) Cleaning per ASTM G93 Level D (section 11.4)
Material Testing 
Expanded
V1 Dye Penetrant Weld Exam 
Material Examination 
Expanded
V2 Radiographic Weld Examination 
Flow Calibration 
Expanded
W1 Flow Calibration (Average K) 
Special Inspection 
Standard Standard
QC1 Visual & Dimensional Inspection w/ Cert. ★

QC7 Inspection & Performance Certificate ★

Material Traceability Certification 
Standard Standard
Q8(5)(15) Material Traceability Certification per EN 10204: 2004 3.1 ★

Positive Material Testing 
Expanded
V4(15) Positive Material Identification 
Code Conformance 
Expanded
J2 ANSI/ASME B31.1 
J3 ANSI/ASME B31.3 
Materials Conformance 
Expanded
J5(16)  NACE MR-0175 / ISO 15156
Country Certification 
Standard Standard
J6 European Pressure Directive (PED) ★

Expanded
J1 Canadian Registration Certificate 
Instrument Valves for Remote Mount Option 
Standard Standard
G2 1/2-in. Needle Valves, SS ★

G6 1/2-in. OS&Y Gate Valve, SS ★

Expanded
G1 1/2-in. Needle Valves, CS 
G3 1/2-in. Needle Valves, Alloy C-276 
G5 1/2-in. OS&Y Gate Valve, CS 
Instrument Valve Options 
Standard Standard
DV(17) Double Instrument Valves (4 valves total) ★

Special Shipment 
Standard Standard
Y1 Mounting Hardware Shipped Separately ★

Assemble Mounting Hardware
Expanded
WP(18) Assemble Weldolet to Packing body

 Table 44. Rosemount 585 Annubar Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Special Dimensions 
Expanded
VM Variable Mounting 
585 Packing Gland Plug
Expanded
TP(18) Packing Gland Plug for Steam Blow Down
585 Installation Alignment Bar
Expanded
A1(18) Installation Alignment Bar
Typical Model Number: 585 M S L 120 J H W 44 0 0 0 T 0 0 8 0 0

(1) Required for Annubar Type F.

(2) Required for Annubar Type G.

(3) Required for Annubar Type L.

(4) Not available with Annubar Type L.

(5) Not available with Annubar Type G.

(6) Not available with Sensor Material K.

(7) Mounting Flange Bolting and Gasket option code 0 must be selected.

(8) Mounting Flange Gasket Material option code 2 or 0 must be selected.

(9) Not available with ANSI 2500 Mounting Pressure Class.

(10) Not available with Mounting Pressure Class N, T, or F.

(11) Not available with Sensor Material W.

(12) Not available with Sensor Material H or W.

(13) Applies to flow element only, mounting not tested.

(14) If selected with Annubar Type F, Mounting Flange Gasket Material option code 3 must be selected.

(15) For pressure retaining parts only, isolation and instrument valves are not included.

(16) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO 15156 for sour oil field production environments. 
Environmental limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining 
environments.

(17) Only available if Instrument Valves for Remote Mount Option are selected.

(18) Only available with Annubar Type L.

 Table 44. Rosemount 585 Annubar Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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585 PERFORMANCE SPECIFICATIONS
Performance Statement Assumptions
Measured pipe I.D.

Discharge Coefficient Factor
±1.50% of flow rate

Repeatability
±0.10%

Line Sizes
• Sensor Size 11: 4-in. to 24-in. (100 to 600 mm)
• Sensor Size 22: 6-in. to 36-in. (150 to 900 mm)
• Sensor Size 44: 10-in. to 96-in. (250 to 2400 mm)

 Table 45. Reynolds Number and Probe Width

Sizing 
Contact an Emerson Process Management representative for 
assistance. A Configuration Data Sheet is required prior to order 
for application verification.

Flow Turndown
10:1 or better

585 FUNCTIONAL SPECIFICATIONS
Service

• Liquid
• Gas
• Steam 

Process Temperature Limits

Pressure and Temperature Limits

Sensor 
Size

Minimum Rod Reynolds 
Number (Rd)

Probe Width (d) 
(inches)

11 6500 0.80-in. (20,32 mm)
22 10000 1.20-in. (30,48 mm)
44 25000 2.28-in. (57,91 mm)

Where

d = Probe width (feet)
v = Velocity of fluid (ft/sec)
p = Density of fluid (lbm/ft3)
 = Viscosity of the fluid (lbm/ft-sec)

Rd
d v p


---------------------=

 Table 46. Direct Mount Transmitter Connection Platform
Transmitter Connection Platform Temperature Limit
3-valve manifold (Option code 3) 500 °F (260 °C) 
5-valve manifold (Option code 6) 750 °F (398 °C)
Note: Specification is 600 °F (315 °C) in steam service

 Table 47. Remote Mount Transmitter Connection Platform
Sensor Material Temperature Limit
316 Stainless Steel (Option code S) 850 °F (454 °C)
Alloy C-276 (Option code H) 1250 °F (677 °C)
Alloy 800H (Option code W) 1500 °F (816 °C)
PVDF (KYNAR) (Option code K) 250 °F (121 °C)

 Table 48. Main Steam Line Annubar
Mounting 
Material

Sensor 
Material

Max. Pressure @ 
Temp. Max. Temp.

Chrome-Moly 
Grade F-11

Alloy 
800H

2317 psig @ 1000 °F 
(160 bar @ 538 °C)

1100 °F 
(593 °C)

Chrome-Moly 
Grade F-22

Alloy 
800H

2868 psig @ 1000 °F 
(198 bar @ 538 °C)

1100 °F 
(593 °C)

Chrome-Moly 
Grade F-91

Alloy 
800H

3788 psig @ 1100 °F
(261 bar @ 593 °C)

1200 °F 
(649 °C)

 Table 49. Severe Service Annubar
Annubar Type Sensor Material Max. Flange Rating
Flanged 
(option code F)

316 SST 2500# ANSI
Alloy C-276 2500# ANSI
Alloy 800H 2500# ANSI
PVDF (KYNAR) 150# ANSI

Flanged Flo-Tap 
(option code G)

316 SST 600# ANSI
115
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585 PHYSICAL SPECIFICATIONS
Temperature Measurement
Remote RTD

• Series 78 with Rosemount 644 housing 100 Ohm platinum 
RTD

• Spring loaded with 1/2-in. NPT nipple and union
Thermowell

• 1/2-in. NPT x 3/4-in. socket weld
• 316 Stainless Steel and Alloy C-276 Material
• 2.5-in. insertion length provided

Annubar Sensor Material
• 316 Stainless Steel
• Alloy C-276
• Alloy 800H
• PVDF (KYNAR)

Mounting Material
• Carbon Steel (A105)
• 316 Stainless Steel
• Carbon Steel (A350 LF2)
• Chrome-Moly Grade F-11
• Chrome-Moly Grade F-22
• Chrome-Moly Grade F-91

Annubar Type
See “585 Dimensional Drawings” on page 167
Flanged with Opposite Side Support Model (option F)

• Provided with opposite side support, which is the same 
material as the pipe and requires a second pipe penetration

• Sensor flange is the same material as the Annubar sensor and 
the mounting flange is the same material as the pipe material

• Flanged mounting hardware: nuts, studs and gaskets (DIN 
units supplied without nuts, studs and gaskets)

• SST: –325 to 850 °F (–198 to 454 °C)
• Alloy C-276: –325 to 1250 °F (–198 to 677 °C)
• PVDF (KYNAR): -40 to 250 °F (-40 to 121 °C)
• Alloy 800H: -325 to 1500 °F (-198 to 816 °C)

Main Steam Annubar with Opposite Side Support (option L)
• Provided with opposite side support, which is the same 

material as the pipe and requires a second pipe penetration
• Alloy 800H: -325 to 1500 °F (-198 to 816 °C)
• Only available in sensor size 44

Flanged Flo-Tap Models (option G)
• Opposite side support is not available 
• Packing Gland Material Temperature Limits

• Graphite: –40 to 850 °F (–40 to 454 °C)
• Isolation valve option

• The isolation valve will carry the same pressure rating as the 
sensor flange and mounting flange specified in the mounting 
type

• SST: –325 to 850 °F (–198 to 454 °C)
• Maximum allowable insertion pressure: 1440 psig (99 bar)
• Only available in sensor size 44

Annubar Type Specification Chart

Instrument Connection Temperature Ranges

Option 
Code

Mounting Type/
Pressure Class Fl
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A1 150# RF ANSI X X
A3 300# RF ANSI X X
A6 600# RF ANSI X X

AN(1)

(1) Remote mount only.

900# RF ANSI X
AF(1) 1500# RF ANSI X
AT(1) 2500# RF ANSI X
D1 DIN PN 16 X X
D3 DIN PN 40 X X
D6 DIN PN 100 X X
R1 150# RTJ Flange X X
R3 300# RTJ Flange X X
R6 600# RTJ Flange X X

RN(1) 900# RTJ Flange X
RF(1) 1500# RTJ Flange X
RT(1) 2500# RTJ Flange X
00(1) Main Steam Packing Gland X

 Table 50. Minimum / Maximum Temperature Range
Code Description Temperature 
G1 Needle Valves, Carbon Steel –20 to 550 °F

(–29 to 288 °C)
G2 Needle Valves, Stainless Steel –20 to 1000 °F

(–29 to 538 °C)
G3 Needle Valves, Alloy C-276 –20 to 1000 °F

(–29 to 538 °C)
G5 OS&Y Gate Valve, Carbon Steel –20 to 800 °F

(–29 to 427 °C)
G6 OS&Y Gate Valve, Stainless Steel –20 to 850 °F

(–29 to 454 °C)
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Rosemount 405 Compact Primary Element
Rosemount 405 Compact Primary Element utilizes an easy to install direct mount 
primary element assembly.
• Available with Conditioning Orifice Plate Primary Element Technology or 

Compact Annubar Primary Element Technology
• 405P/C orifice primary elements are based on ASME/ISO corner tap design
• Available in 1/2 to 12-in. (15 - 300 mm) line sizes

Additional Information
Specifications: page 120
Dimensional Drawings: page 170
Installation and Flowmeter Orientation: page 179

 Table 51. Rosemount 405C Compact Primary Element Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description
405 Compact Primary Element
Primary Element Technology
Standard Standard
A Annubar® Averaging Pitot Tube ★

C Conditioning Orifice Plate ★

P Orifice Plate ★

Material Type
Standard Standard
S 316 SST ★

Line Size
Standard Standard
005(1) 1/2-in. (15 mm) ★

010(1) 1-in. (25 mm) ★

015(1) 11/2-in. (40 mm) ★

020 2-in. (50 mm) ★

030 3-in. (80 mm) ★

040 4-in. (100 mm) ★

060 6-in. (150 mm) ★

080 8-in. (200 mm) ★

100(2)(3) 10-in. (250 mm) ★

120(2)(3) 12-in. (300 mm) ★

Temperature Measurement
Standard Standard
N No Temperature Measurement ★

T(4) Integral RTD ★

Primary Element Type
Standard Standard
000 Annubar Sensor Size 1 ★

040 0.40 Beta Ratio () ★

065(5) 0.65 Beta Ratio () ★

Transmitter Connection
Standard Standard
D3 Direct mount ★

R3 Remote mount, NPT connections ★

Expanded
A3(6) Traditional, Direct mount, 3-valve Integral Manifold with adapter plate, SST
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Options (Include with selected model number)
Installation Accessories
Standard Standard
A ANSI Alignment Ring (150#) ★

C ANSI Alignment Ring (300#) ★

D ANSI Alignment Ring (600#) ★

G DIN Alignment Ring (PN 16) ★

H DIN Alignment Ring (PN 40) ★

J DIN Alignment Ring (PN 100) ★

Expanded
B JIS Alignment Ring (10K) 
R JIS Alignment Ring (20K) 
S JIS Alignment Ring (40K) 
Remote Adapters
Standard Standard
E Flange adapters 316 SST (1/2-in. NPT) ★

High Temperature Application
Expanded
T Graphite valve packing (Tmax = 850 °F)
Flow Calibration
Expanded
WC(7) Flow Calibration, 3 Pt, Conditioning Orifice Option C (All Pipe Schedules)
WD(8)(9) Flow Calibration, 10 Pt, Conditioning Option C (All Schedules), Annubar Option A (Schedule 40)
Pressure Testing
Expanded
P1 Hydrostatic testing 
Special Cleaning
Expanded
P2(10) Cleaning for Special Processes
PA Cleaning per ASTM G93 Level D (section 11.4)
Special Inspection
Standard Standard
QC1 Visual & Dimensional Inspection with Certificate ★

QC7 Inspection & Performance Certificate ★

Material Traceability Certification
Standard Standard
Q8 Material Traceability Certification per EN10204:2004 3.1 ★

Code Conformance
Expanded
J2 ANSI / ASME B31.1
J3 ANSI / ASME B31.3
J4 ANSI / ASME B31.8
Materials Conformance
Expanded
J5(11) NACE MR-0175 / ISO 15156
Country Certification
Expanded
J1 Canadian Registration
Typical Model Number: 405 C S 040 N 040 D3

(1) Available with primary element technology P only.

(2) For the 10-in. (250 mm) and 12-in. (300 mm) line size, the alignment ring must be ordered (Installation Accessories).

(3) 10-in. (250 mm) and 12-in. (300 mm) line sizes not available with Primary Element Technology A.

 Table 51. Rosemount 405C Compact Primary Element Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
118

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2579 of 3354



Product Data Sheet
00813-0100-4485, Rev EC
June 2013 Rosemount DP Flow

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
119

(4) Available with Primary Element Technology A only.

(5) For 2-in. (50 mm) line sizes the Beta Ratio is 0.6 for Primary Element Type code C.

(6) A3 transmitter connection available with primary element technology C or P only.

(7) Available with primary element technology C only.

(8) Available with primary element technology C or A only.

(9) For Annubar Option A, consult factory for pipe schedules other than Sch. 40.

(10) Available with primary element technology C or P only

(11) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.
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405 PERFORMANCE SPECIFICATIONS

 Table 53. 405P Compact Orifice Technology

 Table 54. 405A Compact Annubar Technology

Line Sizes

Sizing
Contact an Emerson Process Management sales representative 
assistance. A “Configuration Data Sheet” is required prior to order 
for application verification.

405 FUNCTIONAL SPECIFICATIONS

Service
• Liquid
• Gas
• Vapor 

Process Temperature Limits
Direct Mount Transmitter

• -40 to 450 °F (-40 to 232 °C)
• Up to 400 °F (204 °C) when top mounted in steam service

Remote Mount Transmitter
• -148 to 850 °F (-100 to 454 °C) – Stainless Steel 

Differential Pressure Limits for Primary Element 
Technology C and P for All Sizes

 Table 55. Maximum Allowable DP (measurement in inH2O 
(bar)) 

Differential Pressure Limits for Primary Element 
Technology A

Maximum Working Pressure
Pressure retention per ANSI B16.5 600# or DIN PN100

Vibration Effect for 405A, 405C, and 405P
Qualified per IEC61298-3 (2008) for field with general application 
or pipeline with low vibration level (10-1000 Hz test frequency 
range, 0.15 mm displacement peak amplitude, 20 m/s2 
acceleration amplitude).(1)

The weight and length of the transmitter assembly shall not 
exceed 9.8 lbs (4.45 kg) and 8.60-in. (218.44 mm).

Assembly to a transmitter 
Select option code C11 for the Rosemount 3051S transmitter (or 
option code S3 for the Rosemount 3051C or 3095MV transmitters) 
to factory assemble the Rosemount 405 to a Rosemount pressure 
transmitter. If the 405 and transmitter are not factory assembled, 
they may be shipped separately. For a consolidated shipment, 
inform the Emerson Process Management representative when 
placing the order.

 Table 52. 405C Compact Conditioning Orifice Technology
Beta Ratio Discharge Coefficient Uncertainty
 = 0.40 ±0.50%
 = 0.65(1)

(1) For 0.65 beta and ReD< 10,000 add an additional 0.5% to the 
Discharge Coefficient Uncertainty.

±1.00%

Line Size Discharge Coefficient Uncertainty
1/2-in.(15 mm) ±2.25%
1 to 11/2-in. (25 to 
40 mm) line size ±1.75%

2 to 12-in. (50 to 
300 mm) line size ±1.25%

K Factor Uncertainty
All Sizes Uncalibrated ±1.50%

Calibrated ±0.75%

• 1/2-in. (15 mm) – not available for the 405C and 405A
• 1-in. (25 mm) – not available for the 405C and 405A
• 11/2-in. (40 mm) – not available for the 405C and 405A
• 2-in. (50 mm) 
• 3-in. (80 mm) 
• 4-in. (100 mm) 
• 6-in. (150 mm)
• 8-in. (200 mm)
• 10-in. (250 mm)
• 12-in. (300 mm)

Max DP < 400 °F (200 °C) Max DP = 400-800 °F (200-454 °C)

800 inH20 (2bar) 400 inH20 (1bar)

 Table 56. Maximum Allowable DP (measurement in inH2O 
(bar))

Line Size
Max DP @ < 450 °F 

(200 °C)
Max DP @ 450-850 °F 

(200-454 °C)

2 (50 mm) 1500 (3.73) 1500 (3.73)
3 (80 mm) 900 (2.24) 790 (1.97)
4 (100 mm) 570 (1.42) 500 (1.24)
6 (150 mm) 290 (0.72) 250 (0.62)
8 (200 mm) 190 (0.47) 160 (0.40)
10 (250 mm) 130 (0.32) 110 (0.27)
12 (300 mm) 100 (0.25) 80 (0.20)

(1) Stainless steel temperature housing is not recom-
mended with primary element technology A in applica-
tions with mechanical vibration.
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405 PHYSICAL SPECIFICATIONS

Temperature Measurement for Primary Element 
Technology P and C 

Physical Details
Body

• 316/316L SST
Manifold Head/Valves

• 316 SST
Orifice Plate for primary element technologies C and P

• 50 micro-inch Ra surface finish
Annubar Primary Element for primary element technology A

• Roughened surface finish 
Flange Studs and Nuts

• Customer supplied
• Available as a spare part

Transmitter Connection Studs and Nuts
• Studs– A193 Grade B8M. 
• Nuts– A194 Grade 8M.

Gasket and O-rings
• Gaskets are customer supplied. 
• Gaskets and O-rings are available as spare parts

NOTE
Gaskets and O-rings should be replaced when the 405 is 
disassembled.

Transmitter Connections
Direct Mount

• Available with 3051SMV, 3051S, 3051, 2051 and 3095 
transmitters, ranges 1, 2, and 3.

Remote Mount

Orifice Plate Design
Orifice Type

• Square edged
Orifice Pressure Taps

• Corner

Alignment Rings

 Table 57. Mounts between the following flange 
configurations

ANSI 150 - 600# alignment ring is included as standard when 
ordering for up to 8-in. line size. For the 10-in. and 12-in. line size, 
the alignment ring must be ordered (Installation Accessories).

Typical Orifice Hole Sizes

Integral RTD(1)

• 100 Ohm platinum RTD temperature sensor assembly 
(316 SST Mineral Insulated Cable) with 1/4-in. NPT 
connection to wafer side and 1/2-in. NPT connection to 
transmitter RTD sensor is separated from process fluid by 
1/16-in. and is pressure retaining rated for ANSI 600#. 
Complies with IEC-751 Class B accuracy. Meets Intrinsic 
Safety certification.

(1) Only available with 3051SFC or 3095MFC Compact Orifice 
Flowmeter models.

Remote RTD(1)

• 100 Ohm platinum with 1/2-in. NPT nipple and union (078 
series with Rosemount 644 housing) Model 
0078D21N00A025T32Ex Connection Head: 
00644-4410-0011

• Standard RTD cable is shielded armored cable, length is 12 ft. 
(3.66 m)

• Remote RTD material is SST Thermowell
• 1/2-in. x 1/2-in. NPT, 316 SST

(1) Only available with 3051SFC, 3095MFC, 3051CFC or 2051CFC 
Compact Orifice Flowmeter models.

Temperature Measurement for Primary Element 
Technology A
Integral RTD

100 Ohm platinum RTD
4-wire RTD (a = 0.00385)

• Primary element technology C or P available with 1/4-in. NPT 
(standard) or 1/2-in. NPT (option code E) connections

• Remote Mount transmitter connections available with 1/2-in. 
NPT for primary element technology A

ASME B16.5 
(ANSI) DIN JIS
Class 150 
Class 300 
Class 600

PN16 (option code G)
PN40 (option code H)
PN100 (option code H)

10k (option code B)
20k (option code R)
40k (option code S)

For 405C, beta is calculated by:  = dC / Pipe ID(1), where the 
calculated bore is equal to 2 x typical orifice hole size (dC = 2d). 
The tables below show the diameter of the typical orifice holes.

(1) Based on Schedule 40.

 Table 58.  = 0.4 (measurement in inches (mm))(1)

(1) Tolerance = ±0.002-in. 

Line Size 405C 405P
1/2-in. (15 mm) Not Available 0.249 (6.325)
1-in. (25 mm) Not Available 0.420 (10.668)
11/2-in. (40 mm) Not Available 0.644 (16.358)
2-in. (50 mm) 0.413 (10.490) 0.827 (21.006)
3-in. (80 mm) 0.614 (15.596) 1.227 (31.166)
4-in. (100 mm) 0.805 (20.447) 1.610 (40.894)
6-in. (150 mm) 1.213 (30.810) 2.426 (61.620)
8-in. (200 mm) 1.596 (40.538) 3.192 (81.077)
10-in. (250 mm) 2.004 (50.902) 4.008 (101.80)
12-in. (300 mm) 2.400 (60.960) 4.800 (121.92)

 Table 59.  = 0.65 (measurement in inches (mm))(1)

Line Size 405C 405P
1/2-in. (15 mm) Not Available 0.404 (10.262)
1-in. (25 mm) Not Available 0.682 (17.323)
11/2-in. (40 mm) Not Available 1.047 (26.594)
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 Table 60. 405 P or C Weight (measurement in lb. (kg))

 Table 61. 405A Weight (measurement in lb. (kg))

2-in. (50 mm) 0.620 (15.748)(2) 1.344 (34.138)
3-in. (80 mm) 0.997 (25.324) 1.994 (50.648)
4-in. (100 mm) 1.308 (33.223) 2.617 (66.472)
6-in. (150 mm) 1.971 (50.063) 3.942 (100.127)
8-in. (200 mm) 2.594 (65.888) 5.188 (131.775)
10-in. (250 mm) 3.257 (82.728) 6.513 (165.43)
12-in. (300 mm) 3.900 (99.060) 7.800 (198.120)

(1) Tolerance = ±0.002-in. 

(2) For 2-in. (50 mm) line size, the Beta ( = 0.60. 

Line Size Direct Mount (D3) Remote Mount (R3)
1/2-in. (15 mm) 3.50 (1.73) 7.5 (3.70)
1-in. (25 mm) 4.25 (2.10) 8.25 (4.07)
11/2-in. (40 mm) 4.75 (2.34) 8.75 (4.32)
2-in. (50 mm) 5.00 (2.47) 9.00 (4.44)
3-in. (80 mm) 7.00 (3.45) 11.00 (5.43)
4-in. (100 mm) 9.50 (4.69) 13.50 (6.67)
6-in. (150 mm) 13.00 (6.41) 17.00 (8.40)
8-in. (200 mm) 18.25 (9.00) 22.25 (10.99)
10-in. (250 mm) 23.50 (11.59) 27.50 (13.58)
12-in. (300 mm) 29.50 (14.55) 33.50 (16.54)

Line Size Direct Mount (D3) Remote Mount (R3)
2-in. (50 mm) 5.59 (2.53) 7.26 (3.29)
3-in. (80 mm) 7.41 (3.36) 9.08 (4.12) 
4-in. (100 mm) 9.18 (4.16) 10.85 (4.92)
6-in. (150 mm) 13.10 (5.94) 14.76 (6.70)
8-in. (200 mm) 17.12 (7.77) 18.78 (8.52)
10-in. (250 mm) 21.26 (9.64) 22.93 (10.40)
12-in. (300 mm) 27.49 (12.47) 29.16 (13.23)

 Table 59.  = 0.65 (measurement in inches (mm))(1)

Line Size 405C 405P
122

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2583 of 3354



Product Data Sheet
00813-0100-4485, Rev EC
June 2013 Rosemount DP Flow

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
123

Rosemount 1595 Conditioning Orifice Plate
Rosemount 1595 Conditioning Orifice combines a flow conditioner with an orifice 
plate into a highly accurate primary element.
• Requires only 2 diameters of straight pipe run upstream and downstream from a 

flow disturbance
• Suitable for most gas, liquid, and steam applications
• Available in 2 to 24-in. (50 - 600 mm) line sizes

Additional Information
Specifications: page 125
Dimensional Drawings: page 172
Installation and Flowmeter Orientation: page 179

 TABLE 62. Rosemount 1595 Conditioning Orifice Plate Ordering Table
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
Model Product Description
1595 Conditioning Orifice Plate
Plate Type
Standard Standard
P Paddle, Square Edged ★

U(1)(2) Universal, Square Edged ★

Line Size
Standard Standard
020 2-in. (50 mm) ★

030 3-in. (76 mm) ★

040 4-in. (100 mm) ★

060 6-in. (150 mm) ★

080 8-in. (200 mm) ★

100 10-in. (250 mm) ★

120 12-in. (300 mm) ★

Expanded
140 14-in. (350 mm)
160 16-in. (400 mm)
180 18-in. (450 mm)
200 20-in. (500 mm)
240 24-in. (600 mm)
Flange Rating
Standard Standard
A1 ANSI Class 150 Raised Face (Note: Not compatible with standard ASME B16.36 Orifice Flanges) ★

A3 ANSI Class 300 Raised Face ★

A6 ANSI Class 600 Raised Face ★

A9(3) ANSI Class 900 Raised Face ★

AF(3) ANSI Class 1500 Raised Face ★

AT(3) ANSI Class 2500 Raised Face ★

D1(1) DIN PN 10 (only available with Plate Type P) ★

D2(1) DIN PN 16 (only available with Plate Type P) ★

D3(1) DIN PN 25 (only available with Plate Type P) ★

D4(1) DIN PN40 (only available with Plate Type P) ★

D5(1) DIN PN 63 (only available with Plate Type P) ★

D6(1) DIN PN 100 (only available with Plate Type P) ★

Expanded
R3(1) ANSI Class 300 Ring Joint (only available with Orifice Plate Type code U and requires Plate Holder code PH)
R6(1) ANSI Class 600 Ring Joint (only available with Orifice Plate Type code U and requires Plate Holder code PH)
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R9(1) ANSI Class 900 Ring Joint (only available with Orifice Plate Type code U and requires Plate Holder code PH)
RF(1) ANSI Class 1500 Ring Joint (only available with Orifice Plate Type code U and requires Plate Holder code PH)
RT(1) ANSI Class 2500 Ring Joint (only available with Orifice Plate Type code U and requires Plate Holder code PH)
Material Type
Standard Standard
S 316/316L Stainless Steel ★

Expanded
M Alloy 400
H Alloy C-276
Orifice Plate Thickness Plate Type P Plate Type U
Standard Standard
A 0.125-in. Line Sizes 2 to 4-in. (50 to 100 mm) Line size 2 to 6-in. (50 to 150 mm) ★

B 0.250-in. Line Sizes 6 to 12-in. (150 to 300 mm) Line size 8 to 12-in. (200 to 300 mm) ★

Expanded
C 0.375-in. Line Sizes 14 to 20-in. (350 to 500 mm) N/A
D 0.500-in. Line Size 24-in. (600 mm) N/A
Beta Ratio
Standard Standard
020 0.20 Beta Ratio ★

040 0.40 Beta Ratio ★

065 0.65 Beta Ratio (0.60 beta ratio for Line Size option 020 only) ★

Options (Include with selected model number)
Flow Calibration
Standard Standard
WC Flow Calibration Certification (3 points) ★

Expanded
WD Discharge Coefficient Verification (full 10 points)
Plate Holder
Expanded
PH(1) Plate Holder for Universal Type Orifice Plate for use with RTJ flange or section
Special Cleaning
Expanded
P2 Cleaning for Special Services
Special Inspection
Standard Standard
QC1 Visual and dimensional Inspection with certification ★

QC7 Inspection and performance certificate ★

Material Traceability Certification
Standard Standard
Q8 Material Certification per ISO 10474 3.1-B and EN 10204 3.1 ★

Code Conformance
Expanded
J5(4) NACE MR-0175 / ISO 15156
Country Certification
Expanded
J1 Canadian Registration
Typical Model Number: 1595 P 060 A3 S A 040

(1) Currently available up to 12-in. (300 mm) line size.

(2) For use with a plate holder device in RTJ type flanges or orifice fittings. 

(3) Not available for line sizes 14-in. (300 mm) and larger.

(4) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

 TABLE 62. Rosemount 1595 Conditioning Orifice Plate Ordering Table
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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1595 PERFORMANCE SPECIFICATIONS
Flow Coefficient Uncertainty

Sizing
Contact an Emerson Process Management representative for 
assistance. A Configuration Data Sheet is required prior to order 
for application verification.

Pressure Tap Orientation
Orient the 1595 Conditioning Orifice Plate so that the pressure 
taps are centered between any 2 (of 4) orifice bore holes. In 
addition, the pressure taps should be located at 90° to the plane of 
the last upstream elbow under these conditions:

• with less than 6 upstream pipe diameters
• with a 0.65 Beta

The 1595 Conditioning Orifice Plate can be used with the following 
pressure taps:

• Corner pressure taps - all beta sizes 
• Flange pressure taps - all beta sizes 
• Radius pressure taps (D and D/2) - 0.4 beta size or smaller

Centering Requirements
The 1595 should be installed so that it is centered in the pipes as 
recommended by ISO-5167.

1595 FUNCTIONAL SPECIFICATIONS
Service and Flow Range
Liquid, gas or steam turbulent flow, for pipe Reynold’s Numbers 
greater than 5,000. For pipe Reynold's Numbers less than 10,000 
add an additional +0.5% uncertainty to the discharge coefficient 
uncertainty.

Pipe Sizes
2 to 24-in. (50 to 600 mm). Contact Emerson Process 
Management for other pipe sizes.

Operating Limits
For line sizes 2-in. (50 mm) to 24-in. (600 mm)
Temperature Range: –320 to 1200 °F (–196 to 649 °C) 
Differential Pressure up to 1200 in H20 (line size, material, and 
temperature dependent).

Maximum Working Pressure 
• Flange rating per ANSI B16.5 and DIN EN 1092-1.

1595 PHYSICAL SPECIFICATIONS
Material of Construction

Flange Mounting Hardware
• The 1595 can be used with the Rosemount 1496 Flange 

Union. See “Rosemount 1496 Orifice Flange Union” on 
page 134 for more information regarding the Rosemount 
1496.

Orifice Type
• Paddle, square-edge 
• Universal, square-edge

Typical Orifice Hole Sizes
Beta is calculated by:  = dC / Pipe ID, where the calculated bore 
is equal to 2 x typical orifice hole size (dC = 2d). The table below 
shows the diameter of each of the four orifice holes.

 Table 63. Discharge Coefficient Uncertainty
Beta Ratio(1)

(1) For 0.65 beta and ReD< 10,000 add an additional 0.5% to the 
Discharge Coefficient Uncertainty.

Cd Uncertainty(2)

(2) When using the Calibration Factor (Fc) supplied.

 = 0.20 ±0.50%
 = 0.40 ±0.50%
 = 0.65 ±1.00% (applicable for Beta > 0.4)

 Table 64.  1595 Materials of Construction
Code Description ASTM UNS DIN (W.-Nr.)

S 316/316L 
SST

A240 Gr 
316/316L

S31600 / 
S31603

1.4401/1.4404 
(1.4436/1.4435)

H Alloy C-276 B575 Gr 
N10376

N10276 2.4819

M Alloy 400 B127 Gr 
N04400

N04400 2.4360

 Table 65. Typical Orifice Hole Sizes (Measurement in 
inches (millimeters)

Line Size Pipe ID 

Beta () = 
0.20

d

Beta () = 
0.40

d

Beta () = 
0.65

d
2-in.

(50 mm)
2.067-in. 

(52.502 mm)
0.207 
(5.26)

0.413 
(10.49)

0.620 
(15.75)(1)

(1) For 2-in. (50.8 mm) line size, the beta () is 0.60.

3-in. 
(76 mm)

3.068-in. 
(77.927 mm)

0.307 
(7.80)

0.614 
(15.60)

0.997 
(25.32)

4-in.
(100 mm)

4.026-in. 
(102.26 mm)

0.403 
(10.25)

0.805 
(20.45)

1.309 
(32.22)

6-in.
(150 mm)

6.065-in. 
(154.051 mm)

0.607 
(15.42)

1.213 
(30.81)

1.971 
(50.06)

8-in.
(200 mm)

7.981-in. 
(202.717 mm)

0.798 
(20.27)

1.596 
(40.54)

2.594 
(65.89)

10-in. 
(250 mm)

10.02-in. 
(254.51 mm)

1.002 
(25.45)

2.004 
(50.90)

3.257 
(82.73)

12-in. (300 
mm)

12.00-in. 
(304.80 mm)

1.200 
(30.48)

2.400 
(60.96)

3.900 
(99.06)

14-in.
(350 mm)

13.124-in. 
(333.35 mm)

1.312 
(33.32)

2.625 
(66.68)

4.265 
(108.33)

16-in. 
(400 mm)

15.000-in. 
(381.00 mm)

1.500 
(38.10)

3.000 
(76.20)

4.875 
(123.83)

18-in. 
(450 mm)

16.876-in. 
(428.65 mm)

1.688 
(42.88)

3.375 
(85.73)

5.485 
(139.32)

20-in. 
(500 mm)

18.812-in. 
(477.82 mm)

1.881 
(47.78)

3.762 
(95.55)

6.114 
(155.30)

24-in. 
(600 mm)

22.624-in. 
(574.65 mm)

2.262 
(57.45)

4.525 
(114.94)

7.353 
(186.77)
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Rosemount 1195 Integral Orifice 
Primary Element

Rosemount 1195 Integral Orifice Primary Element utilizes a self centering orifice 
plate design to eliminate installation error. 
• Enables highly accurate flow measurement in small line sizes
• Available with a variety of process connections
• Available in 1/2 to 11/2-in. (15 - 40 mm) line sizes

Additional Information
Specifications: page 129
Dimensional Drawings: page 176
Installation and Flowmeter Orientation: page 1791195 Integral Orifice 

Primary Element

 Table 66. Rosemount 1195 Integral Orifice Primary Element Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description
1195 Integral Orifice Primary Flow Element
Body Material
Standard Standard
S 316 SST ★

Line Size
Standard Standard
005 1/2-in. (15 mm) ★

010 1-in. (25 mm) ★

015 11/2-in. (40 mm) ★

Process Connection
Standard Standard
T1 NPT Female Body (not available with thermowell and RTD) ★

S1(1) Socket Weld Body (not available with thermowell and RTD) ★

P1 Pipe Ends: NPT threaded ★

P2 Pipe Ends: Beveled ★

D1 Pipe Ends: Flanged, RF, DIN PN16, slip-on ★

D2 Pipe Ends: Flanged, RF, DIN PN40, slip-on ★

D3 Pipe Ends: Flanged, RF, DIN PN100, slip-on ★

W1 Pipe Ends: Flanged, RF, ANSI Class 150, weld-neck ★

W3 Pipe Ends: Flanged, RF, ANSI Class 300, weld-neck ★

W6 Pipe Ends: Flanged, RF, ANSI Class 600, weld-neck ★

A1 Pipe Ends: Flanged, RF, ANSI Class 150, slip-on ★

A3 Pipe Ends: Flanged, RF, ANSI Class 300, slip-on ★

A6 Pipe Ends: Flanged, RF, ANSI Class 600, slip-on ★

Expanded
R1 Pipe Ends: Flanged, RTJ, ANSI Class 150, slip-on
R3 Pipe Ends: Flanged, RTJ, ANSI Class 300, slip-on
R6 Pipe Ends: Flanged, RTJ, ANSI Class 600, slip-on
P9 Special Process Connection
Orifice Plate Material
Standard Standard
S 316 SST ★
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Expanded
H Alloy C-276
M Alloy 400
Bore Size Option
Standard Standard
0066 0.066-in. (1.68 mm) for 1/2-in. Pipe ★

0109 0.109-in. (2.77 mm) for 1/2-in. Pipe ★

0160 0.160-in. (4.06 mm) for 1/2-in. Pipe ★

0196 0.196-in. (4.98 mm) for 1/2-in. Pipe ★

0260 0.260-in. (6.60 mm) for 1/2-in. Pipe ★

0340 0.340-in. (8.64 mm) for 1/2-in. Pipe ★

0150 0.150-in. (3.81 mm) for 1-in. Pipe ★

0250 0.250-in. (6.35 mm) for 1-in. Pipe ★

0345 0.345-in. (8.76 mm) for 1-in. Pipe ★

0500 0.500-in. (12.70 mm) for 1-in. Pipe ★

0630 0.630-in. (16.00 mm) for 1-in. Pipe ★

0800 0.800-in. (20.32 mm) for 1-in. Pipe ★

0295 0.295-in. (7.49 mm) for 11/2-in. Pipe ★

0376 0.376-in. (9.55 mm) for 11/2-in. Pipe ★

0512 0.512-in. (13.00 mm) for 11/2-in. Pipe ★

0748 0.748-in. (19.00 mm) for 11/2-in. Pipe ★

1022 1.022-in. (25.96 mm) for 11/2-in. Pipe ★

1184 1.184-in. (30.07 mm) for 11/2-in. Pipe ★

Expanded
0010 0.010-in. (0,25 mm) for 1/2-in. Pipe
0014 0.014-in. (0,36 mm) for 1/2-in. Pipe
0020 0.020-in. (0,51 mm) for 1/2-in. Pipe
0034 0.034-in. (0,86 mm) for 1/2-in. Pipe
Transmitter / Body Bolt Material
Standard Standard
C 316 SST (11/2-in. transmitter studs) ★

Expanded
G(2) High temperature (850 °F (454 °C))

Options (Include with selected model number)
Temperature Sensor
Expanded
S(3) Thermowell and RTD (SST Temperature Housing)
T(3) Thermowell and RTD (Aluminum Temperature Housing)
Assemble to Transmitter
Expanded
S4(4) Factory assembly – Attach to transmitter and manifold
Optional Bore Calculation
Standard Standard
BC Bore Calculation ★

Optional Connection
Standard Standard
G1 DIN 19213 Transmitter Connection ★

Adapters for Remote Mounting
Standard Standard
G2 1/2–14 NPT Remote Adapters – SST ★

Expanded
G3 1/2–14 NPT Remote Adapters – Alloy C-276

 Table 66. Rosemount 1195 Integral Orifice Primary Element Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Pressure Testing
Expanded
P1(5) (6) Hydrostatic Testing with Certificate
Special Cleaning
Expanded
P2 Cleaning for Special Services
PA Cleaning per ASTM G93 Level D (section 11.4)
Material Testing
Expanded
V1 Dye Penetrant Exam
Material Examination
Expanded
V2 Radiographic Examination (available only with Process Connection code W1, W3, and W6)
Flow Calibration
Expanded
WD(7) Discharge Coefficient Verification
WZ(7) Special Calibration
Special Inspection
Standard Standard
QC1 Visual and dimensional inspection with certificate ★

QC7 Inspection and performance certificate ★

Material Traceability Certification
Standard Standard
Q8 Material Traceability Certification per EN 10204:2004 3.1 ★

Code Conformance
Expanded
J2(8) ANSI / ASME B31.1
J3(8) ANSI / ASME B31.3
J4(8) ANSI / ASME B31.8
Materials Conformance
Expanded
J5(9) NACE MR-0175 / ISO 15156
Country Certification
Standard Standard
J6 European Pressure Directive (PED) ★

Expanded
J1 Canadian Registration
Hardware Adjustments and Ground Screw
Expanded
A1 External Ground Screw for Temperature Connection Head
A2 Cover Clamp and External Ground Screw for Temperature Connection Head
Typical Model Number: 1195 S 010 W3 S  0150  C

(1) To improve pipe perpendicularity for gasket sealing, socket diameter is smaller than standard pipe O.D.

(2) Not available with Assemble to Transmitter code S4.

(3) Thermowell material is the same as the body material. 

(4) Not available with Process Connection code S1.

(5) Does not apply to Process Connection codes T1 and S1.

(6) Option P1 may not be ordered in combination with P2 or PA.

(7) Not available for bore sizes 0010, 0014, 0020, 0034, 0066, or 0109.

(8) Not available with DIN Process Connection codes D1, D2, or D3.

(9) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO 15156 for sour oil field production environments. 
Environmental limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining 
environments.

 Table 66. Rosemount 1195 Integral Orifice Primary Element Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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1195 Specifications
1195 PERFORMANCE SPECIFICATIONS

Line Sizes
• 1/2-in. (15 mm) 
• 1-in. (25 mm)
• 11/2-in. (40 mm) 

Sizing
Contact a Emerson Process Management sales representative for 
assistance. A “Configuration Data Sheet” is required prior to order 
for application verification.

1195 FUNCTIONAL SPECIFICATIONS

Service
• Liquid
• Gas
• Steam 

Process Temperature Limits
Standard (direct/remote mount):

• –40 to 450 °F (–40 to 232 °C)
Extended (remote mount only with option code G):

• –148 to 850 °F (–100 to 454 °C)

Maximum Working Pressure
• Pressure retention per ANSI B16.5 600# or DIN PN100 

1195 PHYSICAL SPECIFICATIONS

Material of Construction
Orifice Plate

• 316/316L SST
• Alloy C-276
• Alloy 400

Body
• 316 SST (CF8M), material per ASTM A351

Pipe Material (If Applicable)
• A312 Gr 316/316L, B622 UNS N10276, Alloy C-276

Flange
• A182 Gr 316/316L, SB-564 UNS N10276, Alloy C-276
• Flange pressure limits are per ANSI B16.5 
• Flange face finish per ANSI B16.5, 125 to 250 RMS

Body Bolts/Studs
• ASTM A193 Gr B8M studs 
• ASTM A193 Gr B8M Class 2 body studs provided for high 

temperature option code G
Transmitter Connection Studs

• ASTM A193 Gr B8M studs
Gaskets/O-rings

• Glass filled PTFE
• Inconel® X-750 provided for high temperature option code G
• Gaskets and O-rings must be replaced each time the 

3051SFP is disassembled for installation or maintenance.

Orifice Type
Square edge–orifice bore sizes

• 0.066-in. and larger
Quadrant edge–orifice bore sizes 
(for 1/2-in. (15 mm) line size only)

• 0.034-in. (0.86 mm)
• 0.020-in. (0.51 mm)
• 0.014-in. (0.35 mm)
• 0.010-in. (0.25 mm)

NOTE
Integral orifice bodies contain corner tapped pressure ports.

Pipe Lengths
Upstream and downstream associated piping sections are 
available on the 1195. The table below lists the standard overall 
length (lay length) as a function of end connections and line size.

Transmitter Connections
21/8-in. (54 mm) center-to-center. Other transmitter spacing can be 
accommodated using the optional remote adapters and 
customer-supplied impulse piping. DIN 19213 connections are 
available

 Table 67. Discharge Coefficient Uncertainty(1)

(1) Without associated straight run piping, discharge coefficient 
uncertainty can add up to 1.5% - 5% additional error. Consult the 
factory for additional information.

Beta ()(2)

(2)  = Orifice Plate Bore

body I.D.

Discharge Coefficient Uncertainty
 < 0.1 ±2.50%
0.1 <  < 0.2 ±1.25%
0.2 <  < 0.6 ±0.75%
0.6 <  < 0.8 ±1.50%

 Table 68. 1195 Pressure Limits

Line Size

Process 
Connection 

Code
Maximum Working

Pressure @ 100 °F(1)(2)

(1) For pressure ratings at temperatures less than -20 °F (-29 °C) 
or above 100 °F (38 °C) consult an Emerson Process 
Management representative.

1/2-in. 
(15 mm)

S1 or P2 3000 psig (207 bar)
T1 or P1 1500 psig (103 bar)

1-in. 
(25 mm)

S1 or P2 2000 psig (138 bar)
T1 or P1 1500 psig (103 bar)

11/2-in. 
(40 mm)

S1 or P2 1500 psig (103 bar)
T1 or P1 1500 psig (103 bar)

All Flanged Meets flange primary 
pressure rating per ANSI 
B16.5 (EN-1092-1 for DIN 

flanges)

(2) Transmitter static pressure range may limit maximum working 
pressure. Refer to Static Pressure Ranges specification.
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 Table 69. Overall Length Dimension

 Table 70. Torque Values of Standard Bolts

 Table 71. Weight (The following weights are approximate.)
Line Size

Overall Length 
Dimension 1/2-in. (15 mm) 1-in. (25 mm) 11/2-in. (40 mm)
Beveled/Threaded 
pipe ends

18.27 (464.1) 28.98 (736.1) 40.35 (1024.9)

RF slip-on, RTJ 
slip-on, RF-DIN slip on

18.43 (468.2) 29.14 (740.2) 40.51 (1029.0)

RF 150#, weld neck 21.94 (557.2) 33.25 (844.5) 45.12 (1146.0)
RF 300#, weld neck 22.32 (566.9) 33.77 (857.7) 45.60 (1158.2)
RF 600#, weld neck 22.81 (579.4) 34.26 (870.3) 46.23 (1174.3)

Dimensions are in inches (millimeters).

Stud & Nut Torque Specifications(1)

(1) Studs and nuts should be tightened to specification in two to three 
steps alternating between sides.

Transmitter Bolts Torque
All Line sizes and gasket types 32 lb-ft (44 N-m)
Manifold Bolts
All Line sizes and gasket types 32 lb-ft (44 N-m)
Orifice Body Bolts(2)

(2) Never reuse gaskets. Always replace gaskets after disassembly to 
ensure proper seal.

1/2-in. (15 mm) Line size (all gasket types) 60 lb-ft (82 N-m)
1-in. (25 mm) Line size (all gasket types) 60 lb-ft (82 N-m)
11/2-in. (40 mm) Line size (PTFE gasket) 60 lb-ft (82 N-m)
11/2-in. (40 mm) Line size 
(X-750 metal gasket)

75 lb-ft (102 N-m)

Transmitter Bolts - 4X

Manifold
Bolts - 4X

Orifice Body
Bolts - 2X

Line Size 1195 Only With Flanged Piping(1)

(1) As supplied with standard lengths, ANSI Class 150 flanges.

lb kg lb kg
1/2-in. (15 mm) 4.0 1.8 8 3.6
1-in. (25 mm) 6.0 2.7 12 5.4
11/2-in. (40 mm) 8.0 3.6 25 11.3
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Rosemount 1495 Orifice Plate

Standard configuration is with a square-edged concentric bore in both paddle and universal type plates. Also 
available with a spiral finish. Final inspection reports illustrating plate thickness, concentricity, outside dimensions, 
inside dimensions, roundness, and flatness are available.

• Bore calculations are available if the Configuration Data Sheet (CDS) is completed and Option BC is 
selected.

1495 ORDERING INFORMATION
 Table 72. Rosemount 1495 Orifice Plate Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description

1495 Orifice Plate Primary 
Orifice Plate Type

Standard Standard
PC Paddle, Concentric with better than 50 Ra (1.25 μm) finish. ★

PG Paddle, concentric, with 125-250 Ra (3.2-3.6 µm) surface finish for use with spiral wound gaskets. ★

UC Universal, Concentric ★

Line Size

Standard Standard
020 2 in. (DN50) ★

025 2 1/2 in. (DN65) ★

030 3 in. (DN80) ★

040 4 in. (DN100) ★

060 6 in. (DN150) ★

080 8 in. (DN200) ★

100 10 in. (DN250) ★

120 12 in. (DN300) ★

140 14 in. (DN350) ★

160 16 in. (DN400) ★

180 18 in. (DN450) ★

200 20 in. (DN500) ★

240 24 in. (DN600) ★

Flange Rating

Standard Standard
A1 Flange ANSI Class 150 Raised Face. Not typical for ASME B16.36 flange tapped flanges. ★

A3 ANSI Class 300 Raised Face ★

A6 ANSI Class 600 Raised Face ★

A9 ANSI Class 900 Raised Face ★

AF ANSI Class 1500 Raised Face ★

AT(1) ANSI Class 2500 Raised Face ★

D1 DIN PN10 ★

D2 DIN PN16 ★

D3 DIN PN25 ★

D4 DIN PN40 ★

D5 DIN PN63(2) ★

D6 DIN PN100 ★

Expanded
R3 Flange ANSI Class 300 Ring Joint
R6 Flange ANSI Class 600 Ring Joint
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R9 Flange ANSI Class 900 Ring Joint
RF Flange ANSI Class 1500 Ring Joint
RT Flange ANSI Class 2500 Ring Joint
Orifice Plate Material Type

Standard Standard
S 316/316L Stainless Steel ★

T DIN 1.4571 (316Ti Stainless Steel) ★

L 304/304L Stainless Steel ★

Expanded
H Alloy C-276
M Alloy 400
Plate Thickness

Standard Standard
A 0.125-in. (3.2 mm) – default for line size 2 to 6-in. (50 to 150 mm) ★

B 0.250-in. (6.35 mm) – default for line size 8 to 14-in. (200 to 350 mm) ★

C 0.375 in. (9.53 mm) - default for line size 16 to 20-in. (400 to 500 mm) ★

D 0.500-in. (12.7 mm) – default for line size 24-in. (600 mm) ★

E(3) Plate Thickness per DIN 19206 ★

Bore

Standard Standard
XXXXX  Bore (XXXXX = XX.XXX) ★

Options (Include with selected model number)

Bore Calculation
Standard Standard
BC Bore Calculation ★

Drain / Vent Hole
Standard Standard
DV(4) Drain / Vent Hole ★

Plate Holder
Standard Standard
PH(5) Plate Holder for RTJ Flanges ★

Alternate Bore Type
Standard Standard
TC Conical Entrance Bore ★

TE(4) Eccentric Bore ★

TS(4) Segmental Bore ★

TQ Quadrant Edged Bore ★

RO(6) Restriction Orifice Plate ★

Alternate Pipe Schedule
Standard Standard
FA(7) Schedule 5S ★

FB(7) Schedule 10 ★

FC(7) Schedule 10S ★

FD(7) Schedule 20 ★

FE(7) Schedule 30 ★

FF(7) Schedule 40 ★

FG(7) Schedule 40S ★

FH(7) Schedule Standard (STD) ★

 Table 72. Rosemount 1495 Orifice Plate Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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FI(7) Schedule 60 ★

FJ(7) Schedule 80 ★

FK(7) Schedule 80S ★

FL(7) Schedule Extra Strong (XS) ★

FM(7) Schedule 100 ★

FN(7) Schedule 120 ★

FP(7) Schedule 140 ★

FQ(7) Schedule 160 ★

FR(7) Schedule Double Extra Strong (XXS) ★

Special Cleaning
Expanded
P2 Cleaning for Special Services
Special Inspection
Standard Standard
QC1 Visual & dimensional inspection with certificate ★

QC7 Inspection & performance certificate ★

Material Traceability Certification
Standard Standard
Q8 Material Traceability Certificate per and EN 10204:2004 3.1 ★

Code Conformance
Expanded
J5(8) NACE MR-0175 / ISO 15156
Country Certification
Expanded
J1 Canadian Registration
Typical Model Number: 1495 PC 040 A3 S A 02125

(1) Available in line sizes from 2-12 in.

(2) Previously PN64.

(3) Standard Plate Thickness:
DN50 - 65 = 3 mm
DN80 – 450 = 4 mm
DN500 - 600 = 6 mm

(4) This option requires pipe I.D. to be specified. Please select alternate pipe schedule option or specify on order.

(5) 3-in. line sizes and below use an integral plate holder. Line sizes 4-in. and above use a screw type plate holder. The plate holder material matches the plate 
material. 

(6) A standard beveled orifice plate is provided with the “RO” option code.

(7) These options should only be selected if options DV, TE, or TS are selected. These options are not available with flange rating D1-D6. 

(8) Materials of Construction comply with metallurgical requirements highlighted within NACE MR0175/ISO 15156 for sour oil field production environments. 
Environmental limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining 
environments.

 Table 72. Rosemount 1495 Orifice Plate Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Rosemount 1496 Orifice Flange Union

Standard flange styles are raised face (RF) weld neck, RF slip-on, or RF threaded for paddle type orifice plates, and ring type joint (RTJ) weld 
neck for universal type plates with plate holders. All flange unions are supplied with studs, nuts, jackscrews, gaskets, and pipe plugs. Table 76 
lists standard pipe schedules.

• Meets ASME B16.36
• Meets DIN 19214 part 1
• Threaded tap connection provided 180-degrees apart

The following options are available.
• Socket weld tap connections 
• High temperature flange gaskets for temperatures greater than 500 °F (260 °C)
• Stainless Steel flange bolting per ASTM A193 Grade B8M/A194 Grade 8M

1496 ORDERING INFORMATION
 Table 73. Rosemount 1496 Orifice Flange Union Ordering Table
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
Model Product Description

1496 Orifice Flange Union 
Flange Union Type

Standard Standard
WN Raised Face, Weld Neck ★

TH Raised Face, Threaded ★

SO Raised Face, Slip-On ★

DN Raised Face, Weld Neck, DIN 19214 Part 1 ★

Expanded
RJ Ring Joint, Weld Neck
Line Size

Standard Standard
020 2 in. (DN50) ★

025 2½-in. (DN65) ★

030 3 in. (DN80) ★

040 4 in. (DN100) ★

060 6 in. (DN150) ★

080 8 in. (DN200) ★

100 10 in. (DN250) ★

120 12 in. (DN300) ★

140 14 in. (DN350) ★

160 16 in. (DN400) ★

180 18 in. (DN450) ★

200 20 in. (DN500) ★

240 24 in. (DN600) ★

Flange Rating

Standard Standard
A3 ANSI Class 300 ★

A6 ANSI Class 600 ★

A9 ANSI Class 900 ★

AF ANSI Class 1500 ★

AT(1) ANSI Class 2500 ★

D1 DIN PN10 ★

D2 DIN PN16 ★
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D3 DIN PN25 ★

D4 DIN PN40 ★

D5 DIN PN63(2) ★

D6 DIN PN100 ★

Expanded
R3 Ring-Type Joint (RTJ) Class 300
R6 Ring-Type Joint (RTJ) Class 600 
R9 Ring-Type Joint (RTJ) Class 900 
RF Ring-Type Joint (RTJ) Class 1500 
RT Ring-Type Joint (RTJ) Class 2500
Flange Union Material Type

Standard Standard
C Carbon Steel ★

S 316/316L Stainless Steel ★

T DIN 1.4571 (316Ti Stainless Steel) ★

L 304/304L Stainless Steel ★

Expanded
H Alloy C-276 
M Alloy 400

Options (Include with selected model number)

Alternate Pipe Schedule / Wall Thickness(3)

Standard Standard
FA(4) Schedule 5S ★

FB(4) Schedule 10 ★

FC(4) Schedule 10S ★

FD(4) Schedule 20 ★

FE(4) Schedule 30 ★

FF(4) Schedule 40 ★

FG(4) Schedule 40S ★

FH(4) Schedule Standard (STD) ★

FI(4) Schedule 60 ★

FJ(4) Schedule 80 ★

FK(4) Schedule 80S ★

FL(4) Schedule Extra Strong (XS) ★

FM(4) Schedule 100 ★

FN(4) Schedule 120 ★

FP(4) Schedule 140 ★

FQ(4) Schedule 160 ★

FR(4) Schedule Double Extra Strong (XXS) ★

High Temperature Gaskets
Standard Standard
G1(5) (6) High Temperature Gaskets (spiral wound gaskets for use with 125-250 (3.2-3.6 µm) Ra flange surface finish). ★

Alternate Bolting Material
Standard Standard
SS(7) 316SS Studs/Nuts ★

Alternate Pressure Tap Type
Standard Standard
ST Socketweld Pressure Taps (not available with Flange Union Type code DN) ★

 Table 73. Rosemount 1496 Orifice Flange Union Ordering Table
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Special Cleaning
Expanded
P2 Cleaned for Special Services
Special Inspection
Standard Standard
QC1 Visual & dimensional inspection with certificate ★

Material Traceability Certification
Standard Standard
Q8 Material Traceability Certificate per and EN 10204: 2004 3.1 ★

Code Conformance
Expanded
J5(8) Materials conforming to NACE MR01-75
Country Certification
Standard Standard
J1 Canadian Registration ★

Expanded
J6 Conformance to European Pressure Equipment Directive (PED) 97/23/EC
Typical Model Number: 1496 WN 040 A3 S

(1) Available in line sizes from 2-12 in.
(2) Previously PN64.
(3) Default pipe schedules are listed in Table 76 on page 138 for the 1496 Orifice Flange Unions.
(4) These options are not available with flange type DN. These options should only be selected if the required pipe schedule is different from the default pipe 

schedule, as shown in Table 76 on page 138. Standard wall thickness for DIN weldneck flanges is per ISO EN 1092-1 (2002). Consult the factory if a 
different wall thickness is required.

(5) Not available with Flange Union Type code RJ.

(6) For more gasket information please see the Temperature Limit table in the 1495/1496 Specifications section of the Product Data Sheet.

(7) Stainless steel bolting (ASTM A193 GR B8M Class 2) is classified as “low strength bolting” by the various ASME B31 piping codes and may not be suitable 
for all applications requiring code conformance.

(8) Materials of Construction comply with metallurgical requirements highlighted within NACE MR0175/ISO 15156 for sour oil field production environments. 
Environmental limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining 
environments.

 Table 73. Rosemount 1496 Orifice Flange Union Ordering Table
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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1495/1496 Specifications

1495/1496 FUNCTIONAL 
SPECIFICATIONS
Service and Flow Range

Orifice Plate Operating Limitations

Maximum Working Pressure: 
Based on flange rating per ANSI B16.5.

Service and Flow Range
Liquid, gas or vapor turbulent flow, for pipe Reynold’s Numbers 
within ISO 5167, AGA Report No. 3/ API 14.3.2, and ASME 
MFC-3M specifications.

Pipe Sizes
2-in. to 24-in. (50 mm to 600 mm). Contact Emerson Process 
Management for pipe sizes less than 2-in. (50 mm) or greater than 
24-in. (600 mm).

Operating Limits
1495 Temperature Range: 

• –320 to 1200 °F (–196 to 649 °C) 

Liquid, gas or vapor turbulent flow, for pipe Reynold’s Numbers 
greater than the following(1):
AGA-3: 4,000
ASME MFC-3M(2): 5,000 and 170 D (whichever is higher)
ISO-5167(2): 5,000 and 170 D (whichever is higher)

(1) For flange tap applications.

(2) D = pipe I.D. in mm. = Beta Ratio

 Table 74. Temperature Limit (Based on flange rating per 
ANSI B16.5.)

ANSI 
Flange 
Rating Applicability

Gasket 
Description

Temperature 
Rating

300# Default Durlon 8500, 
Compressed 
Sheet Gasket

-100 °F to 700 °F 
(-73 °C to 371 °C)

If “P2” option Durlon 9000, 
Compressed 
Sheet Gasket

-350 °F to 520 °F 
(-212 °C to 271°C)

If “G1” option Flexitallic CGI, 
SST Spiral 
Wound 
Gasket with 
Thermiculite 
735 Filler

-350 °F to 1000 °F 
(-212 °C to 538 °C)

600#, 
900#, 
1500#, 
2500#

Default Flexitallic CGI, 
SST Spiral 
Wound 
Gasket with 
Thermiculite 
735 Filler

-350 °F to 1000 °F 
(-212 °C to 538 °C)

If “P2” option Flexitallic CGI, 
SST Spiral 
Wound 
Gasket with 
PTFE Filler

-300 °F to 500 °F 
(-184 °C to 260 °C)

If “G1” option Flexitallic CGI, 
SST Spiral 
Wound 
Gasket with 
Thermiculite 
735 Filler

-350 °F to 1000 °F 
(-212 °C to 538 °C}

2

2

 Table 75. 1496 Temperature Range:
1496 Material(1)

(1) Depending on World Area, flanges will conform to one or more of the 
listed material specifications

Temperature Rating
Carbon Steel (ASTM A105(2))

(2) When the J6 Option is selected, this material will be supplied as ASTM 
A350 LF2

-20 to 800 °F (-29 to 538 °C)
316/316L Stainless Steel 
(ASTM A182 F316/316L)

-325 to 1000 °F (-198 to 538 °C)

304/304L Stainless Steel 
(ASTM A182 F304/304L)

-425 to 1000 °F (-254 to 816 °C)

Alloy C-276 (ASTM B564 
N10276)

-325 to 1250 °F (-198 to 677 °C)

Alloy 400 (ASTM B564 N04400) -325 to 900 °F (-198 to 482 °C)

Carbon Steel (ASTM A350-LF2) -50 to 1000 °F (-46 to 538 °C)
DIN 1.4571 (316Ti Stainless 
Steel) (ASTM A182 F316Ti)

-325 to 1000 °F (-198 to 538 °C)

Alloy C4 (ASTM B574 UNS 
N06455)

-325 to 800 °F (-198 to 427 °C)
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1495/1496 PHYSICAL SPECIFICATIONS
Standard Pipe Schedules

NOTE
It is strongly encouraged to use the ordering codes to specify desired pipe schedule.

 Table 76. Default Pipe Schedules for 1496 Orifice Flange Unions (1)(2)

Nominal Pipe 
Size(3)

ANSI 300# 
(WN, TH, SO)

ANSI 600# 
(WN, RJ)

ANSI 900# 
(WN, RJ)

ANSI 1500# 
(WN, RJ)

ANSI 2500# 
(WN, RJ)

2 (51) Standard Standard XS XS 160
2½- (64) Standard Standard XS XS
3 (76) Standard Standard XS
4 (102) Standard Standard XS
6 (152) Standard Standard XS
8 (203) Standard Standard
10 (254) Standard XS
12 (305) Standard XS
14 (356) Standard
16 (406) Standard
18 (457) Standard
20 (508) Standard
24 (610) XS

(1) If no default schedule provided - customer must specify pipe schedule.

(2) Standard wall thickness for DIN weldneck flanges is per ISO EN 1092-1 (2002). Consult factory if different wall thickness is required.

(3) Size in inches (millimeters).

 Table 77. Dimensions of Pipe Inner Diameter(1)

Nominal 
Pipe Size

Schedule
5S 10 10S 20 30 40

2 (51) 2.245 (57.02) 2.157 (54.79) 2.157 (54.79) – – 2.067 (52.501)
2½- (64) 2.709 (68.81) 2.635 (66.93) 2.635 (66.93) – – 2.469 (62.71)
3 (76) 2.224 (56.49) 3.26 (82.80) 3.26 (82.80) – – 3.068 (77.93)
4 (102) 4.334 (110.08) 4.26 (108.20) 4.26 (108.20) – – 4.026 (102.26)
6 (152) 6.407 (162.74) 6.357 (161.47) 6.357 (161.47) – – 6.065 (154.05)
8 (203) 8.407 (213.54) 8.329 (211.56) 8.329 (211.56) 8.125 (206.38) 8.071 (205) 7.981 (202.72)
10 (254) 10.482 (266.24) 10.42 (264.67) 10.42 (264.67) 10.25 (260.35) 10.136 (257.45) 10.02 (254.51)
12 (305) 12.438 (315.93) 12.39 (314.71) 12.39 (314.71) 12.25 (311.15) 12.09 (307.09) 11.938 (303.23)
14 (356) – 13.5 (342.90) 13.624 (346.05) 13.376 (339.75) 13.25 (336.55) 13.124 (333.35)
16 (406) – 15.5 (393.70) 15.624 (396.85) 15.376 (390.55) 15.25 (387.35) 15.0 (381.0)
18 (457) – 17.5 (444.50) 17.624 (447.65) 17.376 (441.35) 17.126 (435.00) 16.976 (431.19)
20 (508) – 19.5 (495.30) 19.564 (496.93) 19.25 (488.95) 19.0 (482.60) 18.814 (477.88)
24 (610) – 23.5 (596.90) 23.5 (596.90) 23.25 (590.55) 22.876 (581.05) 22.626 (574.70)

Nominal 
Pipe Size

Schedule
40S Standard 60 80 80S XS

2 (51) 2.067 (52.501) 2.067 (52.50) – 1.939 (49.25) 1.939 (49.25) 1.939 (49.25)
2½- (64) 2.469 (62.71) 2.469 (62.71) – 2.323 (59.0) 2.323 (59.0) 2.323 (59.0)
3 (76) 3.068 (77.93) 3.068 (77.93) – 2.90 (73.66) 2.90 (73.66) 2.90 (73.66)
4 (102) 4.026 (102.26) 4.026 (102.26) – 3.826 (97.18) 3.826 (97.18) 3.826 (97.18)
6 (152) 6.065 (154.05) 6.065 (154.05) – 5.761 (146.33) 5.761 (146.33) 5.761 (146.33)
8 (203) 7.981 (202.72) 7.981 (202.72) 7.813 (198.45) 7.625 (193.68) 7.625 (193.68) 7.625 (193.68)
10 (254) 10.02 (254.51) 10.02 (254.51) 9.75 (247.65) 9.564 (242.94) 9.75 (247.65) 9.75 (247.65)
12 (305) 12.0 (304.8) 12.00 (304.80) 11.626 (41.30) 11.376 (288.95) 11.75 (298.45) 11.75 (298.45)
14 (356) – 13.250 (336.55) 12.814 (325.48) 12.50 (317.50) – 13.0 (330.20)
16 (406) – 15.250 (387.35) 14.688 (373.08) 14.314 (363.58) – 15.0 (381.0)
18 (457) – 17.250 (438.15) 16.5 (419.10) 16.126 (409.60) – 17.0 (425.0)
20 (508) – 19.252 (488.95) 18.376 (466.75) 17.938 (455.63) – 19.0 (482.60)
24 (610) – 23.250 (590.55) 22.064 (560.43) 21.564 (547.73) – 23.0 (584.20)
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Materials of Construction

1495 Orifice Plate

Orifice Bore Sizes
Standard bore sizes are in 1/8-in. (3.2 mm) increments from ½-in. 
(12.7 mm) to 4-in. (101.6 mm) and in 1/4-in. (6.3 mm) increments 
from 41/4 to 6-in. (107.95 mm to 152.4 mm).
If required, Emerson Process Management can determine the 
orifice bore. Basic flow data is required at the time of order, see 
Calculation Data Sheet.
Bore tolerances are within AGA and ASME specifications. 
Available options allow the user to have the Rosemount 1495 
sized for specific operating conditions. The “1495PC Paddle Type 
Orifice Plate” on page 188 specifies the physical parameters of the 
orifice from a detailed sizing calculation.

1496 Flange Unions

Standard Flange Mounting Hardware(1)

• Studs: Carbon Steel ASTM A193 Grade B7M
• Nuts: Carbon Steel ASTM A194 Gr 2H
• Gaskets: Non-asbestos ring type, Durlon® 8500 Green, 

Klingersil C4400, or equivalent
• Pipe Plugs: Match flange material

Pressure Taps
Pressure tap connections are ½ -in. (12.7 mm) NPT and 180° 
apart as standard. The tap hole diameter is ¼-in. (6.35 mm) for 
2-in. (51 mm) and 2 ½ -in. (63.5 mm) size, 3/8-in. (9.6 mm) for 3-in. 
(76.2 mm) size, and ½-in. (12.7 mm) for 4-in. (101.6 mm) and 
larger sizes. 

Nominal 
Pipe Size

Schedule
100 120 140 160 XXS

2 (51) – – – 1.689 (42.9) 1.503 (38.18)
2½- (64) – – – 2.125 (53.98) 1.771 (44.98)
3 (76) – – – 2.624 (66.65) 2.30 (58.42)
4 (102) – 3.624 (92.005) – 3.438 (87.33) 3.152 (80.06)
6 (152) – 5.501 (139.73) – 5.189 (131.80) 4.897 (124.38)
8 (203) 7.437 (188.90) 7.189 (157.15) 7.001 (177.83) 6.813 (173.05) 6.875 (174.63)
10 (254) 9.314 (236.58) 9.064 (230.23) 8.75 (222.25) 8.50 (215.90) –
12 (305) 11.064 (281.03) 10.75 (273.05) 10.5 (266.70) 10.126 (257.20) –
14 (356) 12.126 (308.00) 11.814 (300.08) 11.5 (37.50) 11.188 (284.18) –
16 (406) 13.938 (354.03) 13.564 (344.53) 13.124 (333.35) 12.814 (325.48) –
18 (457) 15.688 (398.27) 15.25 (387.35) 14.876 (377.85) 14.438 (366.73) –
20 (508) 17.44 (443.98) 17.0 (431.80) 16.5 (410.10) 16.064 (408.03) –
24 (610) 20.938 (531.83) 20.376 (517.55) 19.876 (504.85) 19.314 (490.58) –

(1) Measurement is in inches (millimeters).

 Table 77. Dimensions of Pipe Inner Diameter(1)

1495 Material
Material Specification 

Reference
304/304L Stainless Steel ASTM A240 Grade 304/304L
316/316L Stainless Steel ASTM A240 Grade 316/316L
DIN 1.4571 (316Ti SST)(1)

(1) May not be available in all world areas.

ASTM A240 Gr 316Ti 
(UNS S31635)
(DIN Material Number 1.4571)

Alloy C-276 ASTM B575 UNS N10276
Alloy 400 ASTM B127 UNS N04400

1496 Material
Material Specification 

Reference
Carbon Steel ASTM A105 / A350
Stainless Steel ASTM A240 Grade 316/316L
DIN 1.4571 (316Ti SST)(1)

(1) May not be available in all world areas.

ASTM A182
DIN 1.0460 (carbon steel)(1) ASTM A105(2)

(2) When the J6 Option is selected, this material will be supplied as 
ASTM A350 LF2.

Alloy C-276 ASTM B564/575
Alloy 400 ASTM B564/127

(1) Please see the Temperature Limit Table in the 
1495/1496 Specifications Section for more details 
regarding gaskets and option codes.
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3051SF DIMENSIONAL DRAWINGS 

Rosemount 3051SFA Pak-Lok Annubar Flowmeter(1)

Front View Side View Top View

(1) The Pak-Lok Annubar model is rated equivalent to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C)).

B

A

D

C

 Table 78. 3051SFA Pak-Lok Annubar Flowmeter Dimensional Data
Sensor Size A (Max) B (Max) C (Max) D (Max)

1 8.50 (215.9) 16.03 (407.2) 9.00 (228.6) 6.90 (175.3)
2 11.00 (279.4) 17.78 (451.6) 9.00 (228.6) 6.90 (175.3)
3 12.00 (304.8) 20.53 (521.5) 9.00 (228.6) 6.90 (175.3)

Dimensions are in inches (millimeters)
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Rosemount 3051SFA Flange-Lok Annubar Flowmeter(1)

Front View Side View Top View 

(1) The Flange-Lok Annubar model is available up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C)).

B

A

D
C

E

 Table 79. 3051SFA Flange-Lok Annubar Flowmeter Dimensional Data

Sensor Size 
Flange Size and 

Rating
A ± 0.125 

(3.2)
B ± 0.25

(6.4) C (Max) D (Max) E (Max)
1 11/2 – 150# 3.88 (98.6) 12.25 (311.2) 20.78 (527.8) 9.00 (228.6) 6.30 (160.0)
1 11/2 – 300# 4.13 (104.9) 12.25 (311.2) 20.78 (527.8) 9.00 (228.6) 6.86 (174.2)
1 11/2 – 600# 4.44 (112.8) 12.25 (311.2) 20.78 (527.8) 9.00 (228.6) 6.86 (174.2)
1 DN40/PN16 3.09 (78.5) 12.25 (311.2) 20.78 (527.8) 9.00 (228.6) 6.86 (174.2)
1 DN40/PN40 3.21 (81.5) 12.25 (311.2) 20.78 (527.8) 9.00 (228.6) 6.86 (174.2)
1 DN40/ PN100 3.88 (98.6) 12.25 (311.2) 20.78 (527.8) 9.00 (228.6) 6.86 (174.2)
2 2 – 150# 4.13 (104.9) 14.25 (362.0) 22.78 (578.6) 9.00 (228.6) 6.80 (172.7)
2 2 – 300# 4.38 (111.3) 14.25 (362.0) 22.78 (578.6) 9.00 (228.6) 7.05 (179.1)
2 2 – 600# 4.75 (120.7) 14.25 (362.0) 22.78 (578.6) 9.00 (228.6) 7.05 (179.1)
2 DN50/PN16 3.40 (86.4) 14.25 (362.0) 22.78 (578.6) 9.00 (228.6) 7.05 (179.1)
2 DN50/PN40 3.52 (89.4) 14.25 (362.0) 22.78 (578.6) 9.00 (228.6) 7.05 (179.1)
2 DN50/ PN100 4.30 (109.2) 14.25 (362.0) 22.78 (578.6) 9.00 (228.6) 7.05 (179.1)
3 3 – 150# 4.63 (117.6) 17.50 (444.5) 26.03 (661.2) 9.00 (228.6) 7.55 (191.8)
3 3 – 300# 5.00 (127.0) 17.50 (444.5) 26.03 (661.2) 9.00 (228.6) 7.93 (201.3)
3 3 – 600# 5.38 (136.7) 17.50 (444.5) 26.03 (661.2) 9.00 (228.6) 7.93 (201.3)
3 DN80/PN16 3.85 (97.8) 17.50 (444.5) 26.03 (661.2) 9.00 (228.6) 7.93 (201.3)
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3 DN80/PN40 4.16 (105.7) 17.50 (444.5) 26.03 (661.2) 9.00 (228.6) 7.93 (201.3)
3 DN80/ PN100 4.95 (125.7) 17.50 (444.5) 26.03 (661.2) 9.00 (228.6) 7.93 (201.3)

Dimensions are in inches (millimeters)

 Table 79. 3051SFA Flange-Lok Annubar Flowmeter Dimensional Data

Sensor Size 
Flange Size and 

Rating
A ± 0.125 

(3.2)
B ± 0.25

(6.4) C (Max) D (Max) E (Max)

Rosemount 3051SFA Flanged with Opposite Side Support Annubar Flowmeter
Front View Side View Top View

B

A

D
C

E

F

 Table 80. 3051SFA Flanged Annubar Flowmeter Dimensional Data

Sensor Size
Flange Size and 

Rating
A ± 0.125 

(3.2)
B ± 0.25

(6.4)
C ± 0.25

(6.4) D (Max) E (Max) F (Max)
1 11/2 – 150# 3.88 (98.6) 11.00 (279.4) 19.53 (496.1) 9.00 (228.6) 6.30 (160.0) 3.50 (88.9)
1 11/2 – 300# 4.13 (104.9) 11.00 (279.4) 19.53 (496.1) 9.00 (228.6) 6.86 (174.2) 3.50 (88.9)
1 11/2 – 600# 4.44 (112.8) 11.00 (279.4) 19.53 (496.1) 9.00(228.6) 6.86 (174.2) 3.50 (88.9)
1 DN40/PN16 3.09 (78.5) 11.00 (279.4) 19.53 (496.1) 9.00 (228.6) 6.86 (174.2) 3.50 (88.9)
1 DN40/PN40 3.21 (81.5) 11.00 (279.4) 19.53 (496.1) 9.00 (228.6) 6.86 (174.2) 3.50 (88.9)
1 DN40/ PN100 3.88 (98.6) 11.00 (279.4) 19.53 (496.1) 9.00(228.6) 6.86 (174.2) 3.50 (88.9)
1 11/2 – 900# 4.94 (125.5) 9.31 (236.5) — — — 3.50 (88.9)
1 11/2 – 1500# 4.94 (125.5) 9.31 (236.5) — — — 3.50 (88.9)
1 11/2 – 2500# 6.76 (171.7) 11.63 (295.4) — — — 4.00 (101.6)
2 2 – 150# 4.13 (104.9) 12.00 (304.8) 20.53 (521.5) 9.00 (228.6) 6.80 (172.7) 5.00 (127.0)
2 2 – 300# 4.38 (111.3) 12.00 (304.8) 20.53 (521.5) 9.00 (228.6) 7.05 (179.1) 5.00 (127.0)
2 2 – 600# 4.75 (120.7) 12.00 (304.8) 20.53 (521.5) 9.00 (228.6) 7.05 (179.1) 5.00 (127.0)
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2 DN50/PN16 3.40 (86.4) 12.00 (304.8) 20.53 (521.5) 9.00 (228.6) 7.05 (179.1) 5.00 (127.0)
2 DN50/PN40 3.52 (89.4) 12.00 (304.8) 20.53 (521.5) 9.00 (228.6) 7.05 (179.1) 5.00 (127.0)
2 DN50/ PN100 4.30 (109.2) 12.00 (304.8) 20.53 (521.5) 9.00 (228.6) 7.05 (179.1) 5.00 (127.0)
2 2 – 900# 5.88 (149.4) 10.50 (266.7) — — — 5.00 (127.0)
2 2 – 1500# 5.88 (149.4) 10.50 (266.7) — — — 5.00 (127.0)
2 3 – 2500# 9.88 (251.0) 15.63 (397.0) — — — 4.50 (114.3)
3 3 – 150# 4.63 (117.6) 13.50 (342.9) 22.03 (559.6) 9.00 (228.6) 7.55 (191.8) 4.00 (101.6)
3 3 – 300# 5.00 (127.0) 13.50 (342.9) 22.03 (559.6) 9.00 (228.6) 7.93 (201.3) 4.00 (101.6)
3 3 – 600# 5.38 (136.7) 13.50 (342.9) 22.03 (559.6) 9.00 (228.6) 7.93 (201.3) 4.00 (101.6)
3 DN80/PN16 3.85 (97.8) 13.50 (342.9) 22.03 (559.6) 9.00 (228.6) 7.93 (201.3) 4.00 (101.6)
3 DN80/PN40 4.16 (105.7) 13.50 (342.9) 22.03 (559.6) 9.00 (228.6) 7.93 (201.3) 4.00 (101.6)
3 DN80/ PN100 4.95 (125.7) 13.50 (342.9) 22.03 (559.6) 9.00 (228.6) 7.93 (201.3) 4.00 (101.6)
3 4 – 900# 8.19 (208.0) 13.06 (331.7) — — — 7.00 (177.8)
3 4 – 1500# 8.56 (217.4) 13.81 (350.8) — — — 7.00 (177.8)
3 4 – 2500# 11.19 (284.2) 17.31 (439.7) — — — 7.00 (177.8)

Dimensions are in inches (millimeters)

 Table 80. 3051SFA Flanged Annubar Flowmeter Dimensional Data

Sensor Size
Flange Size and 

Rating
A ± 0.125 

(3.2)
B ± 0.25

(6.4)
C ± 0.25

(6.4) D (Max) E (Max) F (Max)
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Rosemount 3051SFA Flanged Flo-Tap Annubar Flowmeter(1)

Front View Side View Top View

(1) The Flanged Flo-Tap Annubar Flowmeter is available with either the manual or gear drive options.

B
A

D

C

E

F

 Table 81. 3051SFA Flanged Flo-Tap Annubar Flowmeter Dimensional Data
Sensor 

Size
Flange Size and 

Rating A ± 0.125 (3.2) B ± 0.25 (6.4)
CI (Max)

(Gear Drive)
CI (Max)
(Manual) D (Max) E (Max) F (Max)

1 11/2 – 150# 3.88 (98.6) 10.50 (266.7) — 17.77 (451.4) C + 8.53 (216.7) 10.50 (266.7) 6.30 (160.0)
1 11/2 – 300# 4.13 (104.9) 11.75 (298.5) — 17.77 (451.4) C + 8.53 (216.7) 10.50 (266.7) 6.86 (174.2)
1 11/2 – 600# 4.44 (112.8) 14.06 (357.2) — 17.77 (451.4) C + 8.53 (216.7) 10.50 (266.7) 6.86 (174.2)
1 DN40/PN16(1) 3.09 (78.5) See Note 1. — 17.77 (451.4) C + 8.53 (216.7) 10.50 (266.7) 6.86 (174.2)
1 DN40/PN40(1) 3.21 (81.5) See Note 1. — 17.77 (451.4) C + 8.53 (216.7) 10.50 (266.7) 6.86 (174.2)
1 DN40/PN100(1) 3.88 (98.6) See Note 1. — 17.77 (451.4) C + 8.53 (216.7) 10.50 (266.7) 6.86 (174.2)
2 2 – 150# 4.13 (104.9) 11.25 (285.8) 24.44 (620.8) 21.20 (538.5) C + 8.53 (216.7) 12.56 (319.0) 6.80 (172.7)
2 2 – 300# 4.38 (111.3) 13.00 (330.2) 24.44 (620.8) 21.20 (538.5) C + 8.53 (216.7) 12.56 (319.0) 7.05 (179.1)
2 2 – 600# 4.75 (120.7) 16.38 (416.0) 24.44 (620.8) 21.20 (538.5) C + 8.53 (216.7) 12.56 (319.0) 7.05 (179.1)
2 DN50/PN16(1) 3.40 (86.4) See Note 1. 24.44 (620.8) 21.20 (538.5) C + 8.53 (216.7) 12.56 (319.0) 7.05 (179.1)
2 DN50/PN40(1) 3.52 (89.4) See Note 1. 24.44 (620.8) 21.20 (538.5) C + 8.53 (216.7) 12.56 (319.0) 7.05 (179.1)
2 DN50/PN100(1) 4.30 (109.2) See Note 1. 24.44 (620.8) 21.20 (538.5) C + 8.53 (216.7) 12.56 (319.0) 7.05 (179.1)
3 3 – 150# 4.63 (117.6) 12.75 (323.9) 26.37 (669.8) 23.14 (587.8) C + 8.53 (216.7) 14.13 (358.9) 7.55 (191.8)
3 3 – 300# 5.00 (127.0) 16.25 (412.8) 26.37 (669.8) 23.14 (587.8) C + 8.53 (216.7) 14.13 (358.9) 7.93 (201.3)
3 3 – 600# 5.38 (136.7) 19.50 (495.3) 26.37 (669.8) 23.14 (587.8) C + 8.53 (216.7) 14.13 (358.9) 7.93 (201.3)
3 DN80/PN16(1) 3.85 (97.8) See Note 1. 26.37 (669.8) 23.14 (587.8) C + 8.53 (216.7) 14.13 (358.9) 7.93 (201.3)
3 DN80/PN40(1) 4.16 (105.7) See Note 1. 26.37 (669.8) 23.14 (587.8) C + 8.53 (216.7) 14.13 (358.9) 7.93 (201.3)
3 DN80/PN100(1) 4.95 (125.7) See Note 1. 26.37 (669.8) 23.14 (587.8) C + 8.53 (216.7) 14.13 (358.9) 7.93 (201.3)

Dimensions are in inches (millimeters)

(1) DIN Valves are not offered
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Inserted, C Dimension = Pipe I.D. + Wall Thickness + B + CI Retracted, C Dimension = 2 x (Pipe I.D. + Wall Thickness + B) + CI

Inserted, B Dimension = Pipe I.D. + Wall Thickness + A + BI

Retracted, B Dimension = 2 x (Pipe I.D. + Wall Thickness + A) + BI

Rosemount 3051SFA Threaded Flo-Tap Annubar Flowmeter(1)

Front View Side View Top View

(1) The Threaded Flo-Tap Annubar Flowmeter is available with both the manual and gear drive options.

B

A

D

C

E

 Table 82. 3051SFA Threaded Flo-Tap Annubar Flowmeter Dimensional Data

A ± 0.50 
(12.7)

BI (Max)
(Gear Drive)

BI (Max)
(Manual) D (Max) E (Max)Sensor Size C (Max)

1 7.51 (190.9) — 16.96 (430.8) B + 8.53 (216.7) 10.50 (266.7) 6.90 (175.3)
2 8.17 (207.5) 23.62 (599.9) 20.39 (517.9) B + 8.53 (216.7) 12.56 (319.0) 6.90 (175.3)

Sensor Size 3 is not available in a Threaded Flo-Tap.
Dimensions are in inches (millimeters)
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Rosemount 3051SFC Compact Flowmeter 
 Front View  Side View  Top View
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 Table 83. 3051SFC Compact Dimensional Data(1)

Primary 
Element Type A B

Transmitter 
Height C D E F

Type A 5.62 (143) Transmitter 
Height + A

8.53 (217) 7.75 (197) - closed
8.25 (210) - open

6.00 (152) - closed
6.25 (159) - open

10.0 (254)- closed
10.25 (260.3)-open

Type P and C 5.62 (143) Transmitter 
Height + A

7.70 (196) 7.75 (197) - closed
8.25 (210) - open

6.00 (152) - closed
6.25 (159) - open

10.2 (257.8) - closed
10.4 (264.2) - open

Max of 6.7 (71)

(1) Measurement in inches (millimeters).
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 Table 84. 3051SFP Integral Orifice Flowmeter Dimensional Data

Rosemount 3051SFP Integral Orifice Flowmeter 
Front View

Bottom View Side View

Dimensions are in inches (millimeters).

Line Size
Dimension 1/2-in. (15 mm) 1-in. (25 mm) 11/2-in. (40 mm)
J (Beveled/Threaded pipe ends) 12.54 (318.4) 20.24 (514.0) 28.44 (722.4)
J (RF slip-on, RTJ slip-on, RF-DIN slip on) 12.62 (320.4) 20.32 (516.0) 28.52 (724.4)
J (RF 150#, weld neck) 14.37 (364.9) 22.37 (568.1) 30.82 (782.9)
J (RF 300#, weld neck) 14.56 (369.8) 22.63 (574.7) 31.06 (789.0)
J (RF 600#, weld neck) 14.81 (376.0) 22.88 (581.0) 31.38 (797.1)
K (Beveled/Threaded pipe ends) 5.74 (145.7) 8.75 (222.2) 11.91 (302.6)
K (RF slip-on, RTJ slip-on, RF-DIN slip on)(1)

(1) Downstream length shown here includes plate thickness of 0.162-in. (4.11 mm).

5.82 (147.8) 8.83 (224.2) 11.99 (304.6)
K (RF 150#, weld neck) 7.57 (192.3) 10.88 (276.3) 14.29 (363.1)
K (RF 300#, weld neck) 7.76 (197.1) 11.14 (282.9) 14.53 (369.2)
K (RF 600#, weld neck) 8.01 (203.4) 11.39 (289.2) 14.85 (377.2)
B.D. (Bore Diameter) 0.664 (16.87) 1.097 (27.86) 1.567 (39.80)

Dimensions are in inches (millimeters).

Flow

8.8 (223.46)

J UpstreamK(1) Downstream

5.3 
(134.14)

11.9 
(302.3)

7.7 (195.6)

B.D.(2)
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3051CF DIMENSIONAL DRAWINGS

Rosemount 3051CFA Pak-Lok Annubar Flowmeter(1)

Front View Side View Top View

(1) The Pak-Lok Annubar model is available up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C)).

B

A

D

C

 Table 85. 3051CFA Pak-Lok Annubar Flowmeter Dimensional Data
Sensor Size A (Max) B (Max) C (Max) D (Max)

1 8.50 (215.9) 14.60 (370.8) 9.00 (228.6) 6.00 (152.4)
2 11.0 (279.4) 16.35 (415.3) 9.00 (228.6) 6.00 (152.4)
3 12.00 (304.8) 19.10 (485.1) 9.00 (228.6) 6.00 (152.4)

Dimensions are in inches (millimeters)
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Rosemount 3051CFA Flange-Lok Annubar Flowmeter(1)

Front View Side View Top View

(1) The Flange-Lok Annubar model can be direct mounted up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C)).

B

A

E

D
C

 Table 86. 3051CFA Flange-Lok Annubar Flowmeter Dimensional Data

Sensor Size 
Flange Size and 

Rating
A ± 0.125 

(3.2)
B ± 0.25

(6.4) C (Max) D (Max) E (Max)
1 11/2 – 150# 3.88 (98.6) 12.25 (311.2) 19.35 (491.5) 9.00 (228.6) 6.30 (160.0)
1 11/2 – 300# 4.13 (104.9) 12.25 (311.2) 19.35 (491.5) 9.00 (228.6) 6.86 (174.2)
1 11/2 – 600# 4.44 (112.8) 12.25 (311.2) 19.35 (491.5) 9.00 (228.6) 6.86 (174.2)
1 DN40/PN16 3.09 (78.5) 12.25 (311.2) 19.35 (491.5) 9.00 (228.6) 6.86 (174.2)
1 DN40/PN40 3.21 (81.5) 12.25 (311.2) 19.35 (491.5) 9.00 (228.6) 6.86 (174.2)
1 DN40/ PN100 3.88 (98.6) 12.25 (311.2) 19.35 (491.5) 9.00 (228.6) 6.86 (174.2)
2 2 – 150# 4.13 (104.9) 14.25 (362.0) 21.35 (542.3) 9.00 (228.6) 6.80 (172.7)
2 2 – 300# 4.38 (111.3) 14.25 (362.0) 21.35 (542.3) 9.00 (228.6) 7.05 (179.1)
2 2 – 600# 4.75 (120.7) 14.25 (362.0) 21.35 (542.3) 9.00 (228.6) 7.05 (179.1)
2 DN50/PN16 3.40 (86.4) 14.25 (362.0) 21.35 (542.3) 9.00 (228.6) 7.05 (179.1)
2 DN50/PN40 3.52 (89.4) 14.25 (362.0) 21.35 (542.3) 9.00 (228.6) 7.05 (179.1)
2 DN50/ PN100 4.30 (109.2) 14.25 (362.0) 21.35 (542.3) 9.00 (228.6) 7.05 (179.1)
3 3 – 150# 4.63 (117.6) 17.50 (444.5) 24.60 (624.8) 9.00 (228.6) 7.55 (191.8)
3 3 – 300# 5.00 (127.0) 17.50 (444.5) 24.60 (624.8) 9.00 (228.6) 7.93 (201.3)
3 3 – 600# 5.38 (136.7) 17.50 (444.5) 24.60 (624.8) 9.00 (228.6) 7.93 (201.3)
3 DN80/PN16 3.85 (97.8) 17.50 (444.5) 24.60 (624.8) 9.00 (228.6) 7.93 (201.3)
3 DN80/PN40 4.16 (105.7) 17.50 (444.5) 24.60 (624.8) 9.00 (228.6) 7.93 (201.3)
3 DN80/ PN100 4.95 (125.7) 17.50 (444.5) 24.60 (624.8) 9.00 (228.6) 7.93 (201.3)

Dimensions are in inches (millimeters)
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Rosemount 3051CFA Flanged Annubar Flowmeter
Front View Side View Top View

B

A

D

C

E

F

 Table 87. 3051CFA Flanged Annubar Flowmeter Dimensional Data

Sensor Size
Flange Size and 

Rating
A ± 0.125 

(3.2)
B ± 0.25

(6.4)
C ± 0.25

(6.4) D (Max) E (Max) F (Max)
1 11/2 – 150# 3.88 (98.6) 11.00 (279.4) 18.10 (459.7) 9.00 (228.6) 6.30 (160.0) 3.50 (88.9)
1 11/2 – 300# 4.13 (104.9) 11.00 (279.4) 18.10 (459.7) 9.00 (228.6) 6.86 (174.2) 3.50 (88.9)
1 11/2 – 600# 4.44 (112.8) 11.00 (279.4) 18.10 (459.7) 9.00(228.6) 6.86 (174.2) 3.50 (88.9)
1 DN40/PN16 3.09 (78.5) 11.00 (279.4) 18.10 (459.7) 9.00 (228.6) 6.86 (174.2) 3.50 (88.9)
1 DN40/PN40 3.21 (81.5) 11.00 (279.4) 18.10 (459.7) 9.00 (228.6) 6.86 (174.2) 3.50 (88.9)
1 DN40/ PN100 3.88 (98.6) 11.00 (279.4) 18.10 (459.7) 9.00(228.6) 6.86 (174.2) 3.50 (88.9)
1 11/2 – 900# 4.94 (125.5) 9.31 (236.5) — — — 3.50 (88.9)
1 11/2 – 1500# 4.94 (125.5) 9.31 (236.5) — — — 3.50 (88.9)
1 11/2 – 2500# 6.76 (171.7) 11.63 (295.4) — — — 4.00 (101.6)
2 2 – 150# 4.13 (104.9) 12.00 (304.8) 19.10 (458.1) 9.00 (228.6) 6.80 (172.7) 5.00 (127.0)
2 2 – 300# 4.38 (111.3) 12.00 (304.8) 19.10 (458.1) 9.00 (228.6) 7.05 (179.1) 5.00 (127.0)
2 2 – 600# 4.75 (120.7) 12.00 (304.8) 19.10 (458.1) 9.00 (228.6) 7.05 (179.1) 5.00 (127.0)
2 DN50/PN16 3.40 (86.4) 12.00 (304.8) 19.10 (458.1) 9.00 (228.6) 7.05 (179.1) 5.00 (127.0)
2 DN50/PN40 3.52 (89.4) 12.00 (304.8) 19.10 (458.1) 9.00 (228.6) 7.05 (179.1) 5.00 (127.0)
2 DN50/ PN100 4.30 (109.3) 12.00 (304.8) 19.10 (458.1) 9.00 (228.6) 7.05 (179.1) 5.00 (127.0)
2 2 – 900# 5.88 (149.4) 10.50 (266.7) — — — 5.00 (127.0)
2 2 – 1500# 5.88 (149.4) 10.50 (266.7) — — — 5.00 (127.0)
2 3 – 2500# 9.88 (251.0) 15.63 (397.0) — — — 4.50 (114.3)
3 3 – 150# 4.63 (117.6) 13.50 (342.9) 20.60 (523.2) 9.00 (228.6) 7.55 (191.8) 4.00 (101.6)
3 3 – 300# 5.00 (127.0) 13.50 (342.9) 20.60 (523.2) 9.00 (228.6) 7.93 (201.3) 4.00 (101.6)
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3 3 – 600# 5.38 (136.7) 13.50 (342.9) 20.60 (523.2) 9.00 (228.6) 7.93 (201.3) 4.00 (101.6)
3 DN80/PN16 3.85 (97.8) 13.50 (342.9) 20.60 (523.2) 9.00 (228.6) 7.93 (201.3) 4.00 (101.6)
3 DN80/PN40 4.16 (105.7) 13.50 (342.9) 20.60 (523.2) 9.00 (228.6) 7.93 (201.3) 4.00 (101.6)
3 DN80/ PN100 4.95 (125.7) 13.50 (342.9) 20.60 (523.2) 9.00 (228.6) 7.93 (201.3) 4.00 (101.6)
3 4 – 900# 8.19 (208.0) 13.06 (331.8) — — — 7.00 (177.8)
3 4 – 1500# 8.56 (217.4) 13.81 (350.8) — — — 7.00 (177.8)
3 4 – 2500# 11.19 (284.2) 17.31 (439.7) — — — 7.00 (177.8)

Dimensions are in inches (millimeters)

 Table 87. 3051CFA Flanged Annubar Flowmeter Dimensional Data

Sensor Size
Flange Size and 

Rating
A ± 0.125 

(3.2)
B ± 0.25

(6.4)
C ± 0.25

(6.4) D (Max) E (Max) F (Max)
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Rosemount 3051CFA Flanged Flo-Tap Annubar Flowmeter(1)

Front View Side View Top View

(1) The Flanged Flo-Tap Annubar Flowmeter is available with both the manual and gear drive options.
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 Table 88. 3051CFA Flanged Flo-Tap Annubar Flowmeter Dimensional Data
Sensor 

Size
Flange Size 
and Rating A ± 0.125 (3.2) B ± 0.25 (6.4)

CI (Max)
(Gear Drive)

CI (Max)
(Manual) D (Max) E (Max) F (Max)

1 11/2 – 150# 3.88 (98.6) 10.50 (266.7) — 17.77 (451.4) C +7.10 (180.3) 10.50 (266.7) 6.30 (160.0)
1 11/2 – 300# 4.13 (104.9) 11.75 (298.5) — 17.77 (451.4) C +7.10 (180.3) 10.50 (266.7) 6.86 (174.2)
1 11/2 – 600# 4.44 (112.8) 14.06 (357.2) — 17.77 (451.4) C +7.10 (180.3) 10.50 (266.7) 6.86 (174.2)
1 DN40/PN16(1) 3.09 (78.5) See Note 1. — 17.77 (451.4) C +7.10 (180.3) 10.50 (266.7) 6.86 (174.2)
1 DN40/PN40 3.21 (81.5) See Note 1. — 17.77 (451.4) C +7.10 (180.3) 10.50 (266.7) 6.86 (174.2)
1 DN40/PN100 3.88 (98.6) See Note 1. — 17.77 (451.4) C +7.10 (180.3) 10.50 (266.7) 6.86 (174.2)
2 2 – 150# 4.13 (104.9) 11.25 (285.8) 24.44 (620.8) 21.20 (538.5) C +7.10 (180.3) 12.56 (319.0) 6.80 (172.7)
2 2 – 300# 4.38 (111.3) 13.00 (330.2) 24.44 (620.8) 21.20 (538.5) C +7.10 (180.3) 12.56 (319.0) 7.05 (179.1)
2 2 – 600# 4.75 (120.7) 16.38 (416.0) 24.44 (620.8) 21.20 (538.5) C +7.10 (180.3) 12.56 (319.0) 7.05 (179.1)
2 DN50/PN16 3.40 (86.4) See Note 1. 24.44 (620.8) 21.20 (538.5) C +7.10 (180.3) 12.56 (319.0) 7.05 (179.1)
2 DN50/PN40 3.52 (89.4) See Note 1. 24.44 (620.8) 21.20 (538.5) C +7.10 (180.3) 12.56 (319.0) 7.05 (179.1)
2 DN50/PN100 4.30 (109.2) See Note 1. 24.44 (620.8) 21.20 (538.5) C +7.10 (180.3) 12.56 (319.0) 7.05 (179.1)
3 3 – 150# 4.63 (117.6) 12.75 (323.9) 26.37 (669.8) 23.14 (587.8) C +7.10 (180.3) 14.13 (358.9) 7.55 (191.8)
3 3 – 300# 5.00 (127.0) 16.25 (412.8) 26.37 (669.8) 23.14 (587.8) C +7.10 (180.3) 14.13 (358.9) 7.93 (201.3)
3 3 – 600# 5.38 (136.7) 19.50 (495.3) 26.37 (669.8) 23.14 (587.8) C +7.10 (180.3) 14.13 (358.9) 7.93 (201.3)
3 DN80/PN16 3.85 (97.8) See Note 1. 26.37 (669.8) 23.14 (587.8) C +7.10 (180.3) 14.13 (358.9) 7.93 (201.3)
3 DN80/PN40 4.16 (105.7) See Note 1. 26.37 (669.8) 23.14 (587.8) C +7.10 (180.3) 14.13 (358.9) 7.93 (201.3)
3 DN80/PN100 4.95 (125.7) See Note 1. 26.37 (669.8) 23.14 (587.8) C +7.10 (180.3) 14.13 (358.9) 7.93 (201.3)

Dimensions are in inches (millimeters)

(1) DIN Valves are not offered.
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Note: Customer Supplied.
Inserted, C Dimension = Pipe I.D. + Wall Thickness + B + CI

Retracted, C Dimension = 2 x (Pipe I.D. + Wall Thickness + B) + CI

Inserted, B Dimension = Pipe I.D. + Wall Thickness + A + BI

Retracted, B Dimension = 2 x (Pipe I.D. + Wall Thickness + A) + BI

Rosemount 3051CFA Threaded Flo-Tap Annubar Flowmeter(1)

Front View Side View Top View

(1) The Threaded Flo-Tap Annubar Flowmeter is available with both the manual and gear drive options.

B

A

D

C

E

 Table 89. 3051CFA Threaded Flo-Tap Annubar Flowmeter Dimensional Data

A ± 0.50 
(12.7)

BI (Max)
(Gear Drive)

BI (Max)
(Manual) D (Max) E (Max)Sensor Size C (Max)

1 7.51 (190.9) — 16.96 (430.8) B + 7.10 (180.3) 10.50 (266.7) 6.00 (152.4)
2 8.17 (207.5) 23.62 (599.9) 20.39 (517.9) B + 7.10 (180.3) 12.56 (319.0) 6.00 (152.4)

Sensor Size 3 is not available in a Threaded Flo-Tap.
Dimensions are in inches (millimeters)
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Rosemount 3051CFC Compact Flowmeter 
 Side View  Front View  Top View
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 Table 90. 3051CFC Compact Dimensional Data(1)

Primary 
Element Type A B Transmitter Height C D

Type A 5.62 (143) Transmitter Height + A 7.38 (188) 7.75 (197) - closed
8.25 (210) - open

6.00 (152) - closed
6.25 (159) - open

Type P and C 5.62 (143) Transmitter Height + A 6.55 (166) 7.75 (197) - closed
8.25 (210) - open

6.00 (152) - closed
6.25 (159) - open

(1) Measurement in inches (millimeters).
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 Table 91. 3051CFP Integral Orifice Dimensional Data

Rosemount 3051CFP Integral Orifice Flowmeter 
Side View

Bottom View Front View

Dimensions are in inches (millimeters).

Line Size
Dimension 1/2-in. (15 mm) 1-in. (25 mm) 11/2-in. (40 mm)
J (Beveled/Threaded pipe ends) 12.54 (318.4) 20.24 (514.0) 28.44 (722.4)
J (RF slip-on, RTJ slip-on, RF-DIN slip on) 12.62 (320.4) 20.32 (516.0) 28.52 (724.4)
J (RF 150#, weld neck) 14.37 (364.9) 22.37 (568.1) 30.82 (782.9)
J (RF 300#, weld neck) 14.56 (369.8) 22.63 (574.7) 31.06 (789.0)
J (RF 600#, weld neck) 14.81 (376.0) 22.88 (581.0) 31.38 (797.1)
K (Beveled/Threaded pipe ends) 5.74 (145.7) 8.75 (222.2) 11.91 (302.6)
K (RF slip-on, RTJ slip-on, RF-DIN slip on)(1)

(1) Downstream length shown here includes plate thickness of 0.162-in. (4.11 mm).

5.82 (147.8) 8.83 (224.2) 11.99 (304.6)
K (RF 150#, weld neck) 7.57 (192.3) 10.88 (276.3) 14.29 (363.1)
K (RF 300#, weld neck) 7.76 (197.1) 11.14 (282.9) 14.53 (369.2)
K (RF 600#, weld neck) 8.01 (203.4) 11.39 (289.2) 14.85 (377.2)
B.D. (Bore Diameter) 0.664 (16.87) 1.097 (27.86) 1.567 (39.80)

Dimensions are in inches (millimeters).
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2051CF DIMENSIONAL DRAWINGS 

Rosemount 2051CFA Pak-Lok Annubar Flowmeter(1)

Front View Side View Top View

(1) The Pak-Lok Annubar model is available up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C)).

B

A

D

C

 Table 92. 2051CFA Pak-Lok Annubar Dimensional Data
Sensor Size A (Max) B (Max) C (Max) D (Max)

1 8.50 (215.9) 14.55 (369.6) 9.00 (228.6) 6.00 (152.4)
2 11.00 (279.4) 16.30 (414.0) 9.00 (228.6) 6.00 (152.4)
3 12.00 (304.8) 19.05 (483.9) 9.00 (228.6) 6.00 (152.4)

Dimensions are in inches (millimeters)
156

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2617 of 3354



Product Data Sheet
00813-0100-4485, Rev EC
June 2013 Rosemount DP Flow

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Rosemount 2051CFA Flanged with Opposite Side Support Annubar Flowmeter
Front View Side View Top View

B

A

D

C

E

F

 Table 93. 2051CFA Flanged Annubar Dimensional Data

Sensor Size
Flange Size and 

Rating
A ± 0.125 

(3.2)
B ± 0.25

(6.4)
C ± 0.25

(6.4) D (Max) E (Max) F (Max)
1 11/2 – 150# 3.88 (98.6) 11.00 (279.4) 18.03 (458.0) 9.00 (228.6) 6.30 (160.0) 3.50 (88.9)
1 11/2 – 300# 4.13 (104.9) 11.00 (279.4) 18.03 (458.0) 9.00 (228.6) 6.86 (174.2) 3.50 (88.9)
1 11/2 – 600# 4.44 (112.8) 11.00 (279.4) 18.03 (458.0) 9.00 (228.6) 6.86 (174.2) 3.50 (88.9)
1 DN40/PN16 3.09 (78.5) 11.00 (279.4) 18.03 (458.0) 9.00 (228.6) 6.30 (160.0) 3.50 (88.9)
1 DN40/PN40 3.21 (81.5) 11.00 (279.4) 18.03 (458.0) 9.00 (228.6) 6.86 (174.2) 3.50 (88.9)
1 DN40/ PN100 3.88 (98.6) 11.00 (279.4) 18.03 (458.0) 9.00 (228.6) 6.86 (174.2) 3.50 (88.9)
1 11/2 – 900# 4.94 (125.5) 9.31 (236.5) - - - 3.50 (88.9)
1 11/2 – 1500# 4.94 (125.5) 9.31 (236.5) - - - 3.50 (88.9)
1 11/2 – 2500# 6.76 (171.7) 11.63 (295.4) - - - 4.00 (101.6)
2 2 – 150# 4.13 (104.9) 12.00 (304.8) 19.03 (483.4) 9.00 (228.6) 6.30 (160.0) 5.00 (127.0)
2 2 – 300# 4.38 (111.3) 12.00 (304.8) 19.03 (483.4) 9.00 (228.6) 6.86 (174.2) 5.00 (127.0)
2 2 – 600# 4.75 (120.7) 12.00 (304.8) 19.03 (483.4) 9.00 (228.6) 6.86 (174.2) 5.00 (127.0)
2 DN50/PN16 3.40 (86.4) 12.00 (304.8) 19.03 (483.4) 9.00 (228.6) 6.30 (160.0) 5.00 (127.0)
2 DN50/PN40 3.52 (89.4) 12.00 (304.8) 19.03 (483.4) 9.00 (228.6) 6.86 (174.2) 5.00 (127.0)
2 DN50/ PN100 4.30 (109.2) 12.00 (304.8) 19.03 (483.4) 9.00 (228.6) 6.86 (174.2) 5.00 (127.0)
2 2 – 900# 5.88 (149.4) 10.50 (266.7) - - - 5.00 (127.0)
2 2 – 1500# 5.88 (149.4) 10.50 (266.7) - - - 5.00 (127.0)
2 2 – 2500# 9.88 (251.0) 15.63 (397.0) - - - 4.50 (114.3)
3 3 – 150# 4.63 (117.6) 13.50 (342.9) 20.53 (521.5) 9.00 (228.6) 6.30 (160.0) 4.00 (101.6)
3 3 – 300# 5.00 (127.0) 13.50 (342.9) 20.53 (521.5) 9.00 (228.6) 6.86 (174.2) 4.00 (101.6)
3 3 – 600# 5.38 (136.7) 13.50 (342.9) 20.53 (521.5) 9.00 (228.6) 6.86 (174.2) 4.00 (101.6)
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3 DN80/PN16 3.85 (97.8) 13.50 (342.9) 20.53 (521.5) 9.00 (228.6) 6.30 (160.0) 4.00 (101.6)
3 DN80/PN40 4.16 (105.7) 13.50 (342.9) 20.53 (521.5) 9.00 (228.6) 6.86 (174.2) 4.00 (101.6)
3 DN80/ PN100 4.95 (125.7) 13.50 (342.9) 20.53 (521.5) 9.00 (228.6) 6.86 (174.2) 4.00 (101.6)
3 3 – 900# 8.19 (208.0) 13.06 (331.7) - - - 7.00 (177.8)
3 3 – 1500# 8.56 (217.4) 13.81 (350.8) - - - 7.00 (177.8)
3 3 – 2500# 11.19 (284.2) 17.31 (439.7) - - - 7.00 (177.8)

Dimensions are in inches (millimeters)

 Table 93. 2051CFA Flanged Annubar Dimensional Data

Sensor Size
Flange Size and 

Rating
A ± 0.125 

(3.2)
B ± 0.25

(6.4)
C ± 0.25

(6.4) D (Max) E (Max) F (Max)
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Rosemount 2051CFC Compact Flowmeter 
 Side View  Front View  Top View
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 Table 94. 2051CFC Compact Dimensional Data(1)

Primary 
Element Type A B Transmitter Height C D

Type A 5.62 (143) Transmitter Height + A 7.03 (179) 7.75 (197) - closed
8.25 (210) - open

6.00 (152) - closed
6.25 (159) - open

Type P and C 5.62 (143) Transmitter Height + A 6.20 (157) 7.75 (197) - closed
8.25 (210) - open

6.00 (152) - closed
6.25 (159) - open

(1) Measurement in inches (millimeters).
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 Table 95. 2051CFP Integral Orifice Dimensional Data

Rosemount 2051CFP Integral Orifice Flowmeter 
Side View

Bottom View Front View

Dimensions are in inches (millimeters).

Line Size
Dimension 1/2-in. (15 mm) 1-in. (25 mm) 11/2-in. (40 mm)
J (Beveled/Threaded pipe ends) 12.54 (318.4) 20.24 (514.0) 28.44 (722.4)
J (RF slip-on, RTJ slip-on, RF-DIN slip on) 12.62 (320.4) 20.32 (516.0) 28.52 (724.4)
J (RF 150#, weld neck) 14.37 (364.9) 22.37 (568.1) 30.82 (782.9)
J (RF 300#, weld neck) 14.56 (369.8) 22.63 (574.7) 31.06 (789.0)
J (RF 600#, weld neck) 14.81 (376.0) 22.88 (581.0) 31.38 (797.1)
K (Beveled/Threaded pipe ends) 5.74 (145.7) 8.75 (222.2) 11.91 (302.6)
K (RF slip-on, RTJ slip-on, RF-DIN slip on)(1)

(1) Downstream length shown here includes plate thickness of 0.162-in. (4.11 mm).

5.82 (147.8) 8.83 (224.2) 11.99 (304.6)
K (RF 150#, weld neck) 7.57 (192.3) 10.88 (276.3) 14.29 (363.1)
K (RF 300#, weld neck) 7.76 (197.1) 11.14 (282.9) 14.53 (369.2)
K (RF 600#, weld neck) 8.01 (203.4) 11.39 (289.2) 14.85 (377.2)
B.D. (Bore Diameter) 0.664 (16.87) 1.097 (27.86) 1.567 (39.80)

Dimensions are in inches (millimeters).
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485 DIMENSIONAL DRAWINGS

Rosemount 485 Pak-Lok Annubar Primary(1)

Front View Side View Top View

(1) The Pak-Lok Annubar model is available up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C)).

A

1/2” NPT or 
SW

 Table 96. 485 Pak-Lok Annubar Primary Dimensional Data
Sensor Size A (Max)

1 8.50 (215.9)
2 11.00 (279.4)
3 12.00 (304.8)

Dimensions are in inches (millimeters)
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Rosemount 485 Flange-Lok Annubar Primary(1)

Front View Side View Top View

(1) The Flange-Lok Annubar model can be direct mounted up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C)).

 Table 97. 485 Flange-Lok Annubar Primary Dimensional Data
Sensor Size Flange Size and Rating A ± 0.125 (3.2) B ± 0.25 (6.4)

1 11/2 – 150# 3.88 (98.6) 12.25 (311.2)
1 11/2 – 300# 4.13 (104.9) 12.25 (311.2)
1 11/2 – 600# 4.44 (112.8) 12.25 (311.2)
1 DN40/PN16 3.09 (78.5) 12.25 (311.2)
1 DN40/PN40 3.21 (81.5) 12.25 (311.2)
1 DN40/PN100 3.88 (98.6) 12.25 (311.2)
2 2 – 150# 4.13 (104.9) 14.25 (362.0)
2 2 – 300# 4.38 (111.3) 14.25 (362.0)
2 2 – 600# 4.75 (120.7) 14.25 (362.0)
2 DN50/PN16 3.40 (86.4) 14.25 (362.0)
2 DN50/PN40 3.52 (89.4) 14.25 (362.0)
2 DN50/ PN100 4.30 (109.2) 14.25 (362.0)
3 3 – 150# 4.63 (117.6) 17.50 (444.5)
3 3 – 300# 5.00 (127.0) 17.50 (444.5)
3 3 – 600# 5.38 (136.7) 17.50 (444.5)
3 DN80/PN16 3.85 (97.8) 17.50 (444.5)
3 DN80/PN40 4.16 (105.7) 17.50 (444.5)
3 DN80/ PN100 4.95 (125.7) 17.50 (444.5)

Dimensions are in inches (millimeters)

B

A

1/2” NPT or 
SW
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Rosemount 485 Flanged Annubar Primary
Front View Side View Top View

B

A

F

1/2” 
NPT

 Table 98. 485 Flanged Annubar Primary Dimensional Data

Sensor Size
Flange Size and 

Rating A ± 0.125 (3.2)
B ± 0.25 

(6.4) F (Max)
1 11/2 – 150# 3.88 (98.6) 11.00 (279.4) 3.50 (88.9)
1 11/2 – 300# 4.13 (104.9) 11.00 (279.4) 3.50 (88.9)
1 11/2 – 600# 4.44 (112.8) 11.00 (279.4) 3.50 (88.9)
1 DN40/PN16 3.09 (78.5) 11.00 (279.4) 3.50 (88.9)
1 DN40/PN40 3.21 (81.5) 11.00 (279.4) 3.50 (88.9)
1 DN40/ PN100 3.88 (98.6) 11.00 (279.4) 3.50 (88.9)
1 11/2 – 900# 4.94 (125.5) 9.31 (236.5) 3.50 (88.9)
1 11/2 – 1500# 4.94 (125.5) 9.31 (236.5) 3.50 (88.9)
1 11/2 – 2500# 6.76 (171.7) 11.63 (295.4) 4.00 (101.6)
2 2 – 150# 4.13 (104.9) 12.00 (304.8) 5.00 (127.0)
2 2 – 300# 4.38 (111.3) 12.00 (304.8) 5.00 (127.0)
2 2 – 600# 4.75 (120.7) 12.00 (304.8) 5.00 (127.0)
2 DN50/PN16 3.40 (86.4) 12.00 (304.8) 5.00 (127.0)
2 DN50/PN40 3.52 (89.4) 12.00 (304.8) 5.00 (127.0)
2 DN50/ PN100 4.30 (109.2) 12.00 (304.8) 5.00 (127.0)
2 2 – 900# 5.88 (149.4) 10.50 (266.7) 5.00 (127.0)
2 2 – 1500# 5.88 (149.4) 10.50 (266.7) 5.00 (127.0)
2 3 – 2500# 9.88 (251.0) 15.63 (397.0) 4.50 (114.3)
3 3 – 150# 4.63 (117.6) 13.50 (342.9) 4.00 (101.6)
3 3 – 300# 5.00 (127.0) 13.50 (342.9) 4.00 (101.6)
3 3 – 600# 5.38 (136.7) 13.50 (342.9) 4.00 (101.6)
3 DN80/PN16 3.85 (97.8) 13.50 (342.9) 4.00 (101.6)
3 DN80/PN40 4.16 (105.7) 13.50 (342.9) 4.00 (101.6)
3 DN80/ PN100 4.95 (125.7) 13.50 (342.9) 4.00 (101.6)
3 4 – 900# 8.19 (208.0) 13.06 (331.7) 7.00 (177.8)
3 4 – 1500# 8.56 (217.4) 13.81 (350.8) 7.00 (177.8)
3 4 – 2500# 11.19 (284.2) 17.31 (439.7) 7.00 (177.8)

Dimensions are in inches (millimeters)
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Rosemount 485 Flanged Flo-Tap Annubar Primary
Front View Side View Top View

Front View Side View Top View

Gear Drive

C

B
A

1/2” NPT
or SW

D

C

B
A

Manual 1/2” NPT
OR SW

D

 Table 99.  485 Flanged Flo-Tap Annubar Primary Dimensional Data

Sensor Size
Flange Size 
and Rating A ± 0.125 (3.2) B ± 0.25 (6.4)

CI (Max)
(Gear Drive)

CI (Max)
(Manual) D (Max)

1 11/2 – 150# 3.88 (98.6) 10.50 (266.7) — 17.77 (451.4) 10.50 (266.7)

1 11/2 – 300# 4.13 (104.9) 11.75 (298.5) — 17.77 (451.4) 10.50 (266.7)

1 11/2 – 600# 4.44 (112.8) 14.06 (357.2) — 17.77 (451.4) 10.50 (266.7)

1 DN40/PN16 3.09 (78.5) See Note (1) — 17.77 (451.4) 10.50 (266.7)

1 DN40/PN40 3.21 (81.5) See Note (1) — 17.77 (451.4) 10.50 (266.7)

1 DN40/PN100 3.88 (98.6) See Note (1) — 17.77 (451.4) 10.50 (266.7)

2 2 – 150# 4.13 (104.9) 11.25 (285.8) 24.44 (620.8) 21.20 (538.5) 12.56 (319.0)
2 2 – 300# 4.38 (111.3) 13.00 (330.2) 24.44 (620.8) 21.20 (538.5) 12.56 (319.0)
2 2 – 600# 4.75 (120.7) 16.38 (416.0) 24.44 (620.8) 21.20 (538.5) 12.56 (319.0)
2 DN50/PN16 3.40 (86.4) See Note (1) 24.44 (620.8) 21.20 (538.5) 12.56 (319.0)
2 DN50/PN40 3.52 (89.4) See Note (1) 24.44 (620.8) 21.20 (538.5) 12.56 (319.0)
2 DN50/PN100 4.30 (109.2) See Note (1) 24.44 (620.8) 21.20 (538.5) 12.56 (319.0)
3 3 – 150# 4.63 (117.6) 12.75 (323.9) 26.37 (669.8) 23.14 (587.8) 14.13 (358.9)
3 3 – 300# 5.00 (127.0) 16.25 (412.8) 26.37 (669.8) 23.14 (587.8) 14.13 (358.9)
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3 3 – 600# 5.38 (136.7) 19.50 (495.4) 26.37 (669.8) 23.14 (587.8) 14.13 (358.9)
3 DN80/PN16 3.85 (97.8) See Note (1) 26.37 (669.8) 23.14 (587.8) 14.13 (358.9)
3 DN80/PN40 4.16 (105.7) See Note (1) 26.37 (669.8) 23.14 (587.8) 14.13 (358.9)
3 DN80/PN100 4.95 (125.7) See Note (1) 26.37 (669.8) 23.14 (587.8) 14.13 (358.9)

Use the appropriate formula to determine C value: 
Inserted formula: Pipe I.D. + Wall Thickness + Value B + C1 (use the Manual Drive or Gear drive values for C1)
Retracted formula: [2 x (Pipe I.D. + Wall Thickness + Value B)] + C1 (use the Manual Drive or Gear drive values for C1)

Dimensions are in inches (millimeters)

(1) DIN Valves are not offered.

 Table 99.  485 Flanged Flo-Tap Annubar Primary Dimensional Data

Sensor Size
Flange Size 
and Rating A ± 0.125 (3.2) B ± 0.25 (6.4)

CI (Max)
(Gear Drive)

CI (Max)
(Manual) D (Max)
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Inserted, B Dimension = Pipe I.D. + Wall Thickness + A + BI

Retracted, B Dimension = 2 x (Pipe I.D. + Wall Thickness + A) + BI

Rosemount 485 Threaded Flo-Tap Annubar Primary
Front View Side View Top View 

Front View Side View Top View

 Table 100. 485 Threaded Flo-Tap Annubar Primary Dimensional Data

Sensor Size
A ± 0.50 

(12.7)
BI (Max)

(Gear Drive)
BI (Max)
(Manual) D (Max)

1 7.51 (190.9) — 16.96 (430.8) 10.50 (266.7)
2 8.17 (207.5) 23.62 (599.9) 20.39 (517.9) 12.56 (319.0)

Sensor Size 3 is not available in a Threaded Flo-Tap.

Gear Drive

B

1/2”NPT 
OR SW

A

D

B

A

Manual
1/2”
NPT 
OR SW

D
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585 DIMENSIONAL DRAWINGS

Rosemount 585 Flanged w/ Opposite Side Support Annubar Primary
Front View Side View

B

A

F

Note: Dimensions are shown with a remote-mount connection. Using direct-mount will add 0.15-in. 
for sensor size 11 and 22 or 3.15-in. for sensor size 44 to Dimension B.

 Table 101. 585 Flanged w/ Opposite Side Support Annubar Dimensional Data

Sensor Size
Flange Size and 

Rating A ± 0.125 (3.2)
B ± 0.25 

(6.4) F (Max)
11 11/2-in.– 150# 3.88 (98.6) 9.70 (246.4) 3.10 (78.7)
11 11/2-in. – 300# 4.13 (104.9) 10.07 (255.8) 3.10 (78.7)
11 11/2-in. – 600# 4.44 (112.8) 10.70 (271.8) 3.10 (78.7)
11 DIN40/PN16 3.21 (81.5) 9.05 (229.9) 3.10 (78.7)
11 DIN40/PN40 3.21 (81.5) 9.05 (229.9) 3.10 (78.7)
11 DIN40/ PN100 3.88 (98.6) 10.03 (254.8) 3.10 (78.7)
11 11/2-in. – 900# 4.94 (125.5) 11.57 (293.9) 3.60 (91.4)
11 11/2-in. – 1500# 4.94 (125.5) 11.57 (293.9) 3.60 (91.4)
11 11/2-in. – 2500# 6.75 (171.5) 13.88 (352.6) 3.60 (91.4)
22 2-in. – 150# 4.13 (104.9) 10.01 (254.3) 4.50 (114.3)
22 2-in. – 300# 4.38 (111.3) 10.38 (263.7) 4.50 (114.3)
22 2-in. – 600# 4.75 (120.7) 11.13 (282.7) 4.50 (114.3)
22 DIN50/PN16 3.40 (86.4) 9.24 (234.7) 4.50 (114.3)
22 DIN50/PN40 3.52 (89.4) 9.44 (239.8) 4.50 (114.3)
22 DIN50/ PN100 4.30 (109.2) 10.53 (267.5) 4.50 (114.3)
22 2-in. – 900# 5.88 (149.4) 12.76 (324.1) 4.50 (114.3)
22 2-in. – 1500# 5.88 (149.4) 12.76 (324.1) 4.50 (114.3)
22 3-in. – 2500# 9.88 (250.1) 17.88 (454.2) 4.50 (114.3)
44 3-in. – 150# 4.63 (117.6) 10.69 (271.5) 3.90 (99.1)
44 3-in. – 300# 5.00 (127.0) 11.26 (286.6) 3.90 (99.1)
44 3-in. – 600# 5.38 (136.7) 12.00 (304.8) 3.90 (99.1)
44 DIN80/PN16 3.85 (97.8) 9.77 (248.2) 3.90 (99.1)
44 DIN80/PN40 4.16 (105.7) 10.23 (259.8) 3.90 (99.1)
44 DIN80/ PN100 4.95 (125.7) 11.34 (288.8) 3.90 (99.1)
44 4-in. – 900# 8.19 (208.8) 15.32 (389.1) 6.40 (162.6)
44 4-in. – 1500# 8.56 (217.4) 16.07 (408.2) 6.40 (162.6)
44 4-in. – 2500# 11.19 (284.2) 19.57 (497.1) 6.40 (162.6)

Dimensions are in inches (millimeters)
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NOTE
Locking rods are always located 90° from the instrument connections. For horizontal installations, the instrument 
connections will be parallel to the pipe. For vertical installations, the instrument connections will be perpendicular to 
the pipe.

Rosemount 585 Main Steam Annubar w/ Opposite Side Support Annubar Primary
Front View Top View

A

1/2-in. Butt Weld

B

C

D

E

 Table 102. 585 Main Steam Annubar w/ Opposite Side Support Annubar Dimensional Data
Sensor Size A (Max) B C D E

44 29.67 (753.6) 10.0 (254) 19.0 (483) 16.33 (414.0) 11.0 (279)
Dimensions are in inches (millimeters)
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169

Rosemount 585 Flanged Flo-Tap Annubar Primary
Front View Top View

C

B

A

1/2-in. 
NPT or 
SW

D

 Table 103. 585 Flanged Flo-Tap Annubar Primary Dimensional Data

Sensor Size
Flange Size 
and Rating A ± 0.125 (3.2) B ± 0.25 (6.4)

C1 (Max)
(Gear Drive) D (Max)

44 3 – 150# 4.63 (117,6) 12.75 (323,9) 26.1 (662.9) 23.3 (591,8)
44 3 – 300# 5.00 (127,0) 16.25 (412,8) 26.1 (662.9) 23.3 (591,8)
44 3 – 600# 5.38 (136,7) 19.50 (495,4) 26.1 (662.9) 23.3 (591,8)

Use the appropriate formula to determine C value: 
Inserted formula: Pipe I.D. + Wall Thickness + Value B + C1 (use the Gear drive values for C1)
Retracted formula: [2 x (Pipe I.D. + Wall Thickness + Value B)] + C1 (use the Gear drive values for C1)

Dimensions are in inches (millimeters)
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405 DIMENSIONAL DRAWINGS

NOTE
Transmitter connection code A3 is to be used with a traditional style transmitter. This is a stainless steel adapter 
plate for allowing the direct mount of traditional style transmitters.

Rosemount 405 Compact Orifice Plate
(Direct Mount)

Front View (transmitter connection A3) Front View (transmitter connection D3)

C
om

pa
ct

 O
rif

ic
e 

Pl
at

e 
(P

rim
ar

y 
El

em
en

t T
yp

e 
co

de
 P

)
C

on
di

tio
ni

ng
 O

rif
ic

e 
Pl

at
e 

(P
rim

ar
y 

El
em

en
t T

yp
e 

co
de

 C
)

C
om

pa
ct

 A
nn

ub
ar

 P
rim

ar
y 

El
em

en
t

(P
rim

ar
y 

E
le

m
en

t T
yp

e 
C

od
e 

A)

Transmitter Connection A3 not available with Primary 
Element Technology A

INSTRUMENT
VALVE

HIGH

VALVE
INSTRUMENT

VALVE
EQUALIZER

LOW
ADAPTER

PLATE

2.13

1.13 (28.7)

(54.1)

.70
(18)

HIGH

EQUALIZER
VALVE

VALVE
INSTRUMENT

LOW
INSTRUMENT
VALVE

1.30

1.13 (28.7)

(33)
2.13
(54.1)

HIGH

EQUALIZER
VALVE

VALVE
INSTRUMENT

LOW
INSTRUMENT
VALVE

1.30

1.13 (28.7)

(33)
2.13
(54.1)

2.13
(54.1)

HIGH

VALVE
INSTRUMENT

VALVE
EQUALIZER

INSTRUMENT
VALVE

LOW

1.13 (28.7)
170

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2631 of 3354



Product Data Sheet
00813-0100-4485, Rev EC
June 2013 Rosemount DP Flow

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Rosemount 405 Compact Orifice Plate
(Remote Mount Transmitter)

Adapter Plate (R3) Flange Adapter (R3 with option E)
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1595 DIMENSIONAL DRAWINGS

Rosemount 1595 Conditioning Orifice Plate
(ANSI Flange, Paddle, Square edged)

 Table 104. Paddle Type Orifice Plate Dimensions in inches (millimeters)

Line Size
Diameter for Paddle Type

Paddle Length Paddle Width 150# 300# 600# 900# 1500# 2500#
2 -in. 
(50 mm)

4.125
(104.78)

4.375. 
(111.13)

4.375
(111.13)

5.625 
(142.875)

5.625
(142.875)

5.750 
(146.050)

4.0
(101.6)

1.0
(25.4)

3-in.
(76 mm)

5.375 
(136.53)

5.875
(149.23)

5.875
(149.23)

6.625 
(168.275)

6.875
(174.625)

7.750
(196.85)

4.0
(101.6)

1.0
(25.4)

4-in.
(100 mm)

6.875
(174.63)

7.125
(180.98)

7.625
(193.68)

8.125 
(206.35)

8.250
(209.550)

9.250
(234.95)

4.0
(101.6)

1.0
(25.4)

6-in. 
(150 mm)

8.750
(222.25)

9.875
(250.83)

10.500
(266.7)

11.375 
(288.925)

11.125 
(282.575)

12.500 
(317.50)

4.0
(101.6)

1.0
(25.4)

8-in.
(200 mm)

11.000
(279.4)

12.125
(307.98)

12.625 
(320.675)

14.125 
(358.775)

13.875 
(352.425)

15.250
(387.350)

6.0
(152.4)

1.5 
(38.1)

10-in.
(250 mm)

13.375
(339.73)

14.250
(361.95)

15.750
(400.05)

17.125
(434.975)

17.125
(434.975)

18.750
(476.25)

6.0
(152.4)

1.5 
(38.1)

12-in.
(300 mm)

16.125
(409.58)

16.625
(422.26)

18.000
(457.2)

19.625
(498.475)

20.500
(520.7)

21.625
(549.275)

6.0
(152.4)

1.5 
(38.1)

14-in.
(350 mm)

17.750
(450.85)

19.125
(485.78)

19.375
(492.125)

6.0
(152.4)

1.5 
(38.1)

16-in 
(400 mm)

20.250
(514.35)

21.250
(539.75)

22.250
(565.15)

6.0
(152.4)

1.5 
(38.1)

18-in.
(450 mm)

21.500
(546.1)

23.375
(593.725)

24.000
(609.6)

6.0
(152.4)

1.5 
(38.1)

20-in.
(500 mm)

23.750
(603.25)

25.625
(650.875)

26.750
(679.45)

6.0
(152.4)

1.5 
(38.1)

24-in.
(600 mm)

28.125
(714.375)

30.375
(771.525)

31.000
(787.4)

6.0
(152.4)

1.5 
(38.1)

NOTE: Consult factory for availability of line sizes and flange ratings not shown in the above table.

Paddle Width

Paddle 
Length

Diameter
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 Table 105. A.P.I Ring No.’s and Rating 

NOTE
Refer to Table 104 for line size and pressure rating availability.

1595U Orifice Universal Type 
(Universal, Square edged)

Diameter

Line Size Diameter for Universal Type A.P.I Ring No. Rating (lbs.)
2-in. (50 mm) 2.437-in. (61.8998 mm) R-23 300-600

R-24 900-1500
R-26 2500

3-in. (76 mm) 3.437-in. (87.2998 mm) R-31 300-600 & 900
R-32 2500
R-35 1500

4-in. (100 mm) 4.406-in. (111.912 mm) R-37 300-600 & 900
R-38 2500
R-39 1500

6-in. (150 mm) 6.437-in. (163.5 mm) R-45 300-600 & 900
R-46 1500
R-47 2500

8-in. (200 mm) 8.437-in. (214.3 mm) R-49 300-600 & 900
R-50 1500
R-51 2500

10-in. (250 mm) 10.687-in. (271.45 mm) R-53 300-600 & 900
R-54 1500
R-55 2500

12-in. (300 mm) 12.593-in. (319.862 mm) R-57 300-600 & 900
R-58 1500
R-59 2500
173
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Rosemount 1595 Conditioning Orifice Plate
(DIN Flange, Paddle, Square edged)

 Table 106. 1595 Conditioning Orifice Plate Dimensions in millimeters (inches)

Line Size

Diameter (max) – by flange rating

Paddle 
LengthPN 10 PN 16 PN 25 PN 40 PN 63/64 PN 100

Paddle 
Width

DN 50 (2-in.) 107 (4.21) 107 (4.21) 107 (4.21) 107 (4.21) 113 (4.45) 119 (4.69) 101.6 (4.0) 25.4 (1.0)
DN 80 (3-in.) 142 (5.60) 142 (5.60) 142 (5.60) 142 (5.60) 148 (5.82) 154 (6.06) 101.6 (4.0) 25.4 (1.0)
DN 100 (4-in.) 162 (6.38) 162 (6.38) 168 (6.61) 168 (6.61) 174 (6.85) 180 (7.09) 101.6 (4.0) 25.4 (1.0)
DN 150 (6-in.) 218 (8.58) 218 (8.58) 224 (8.82) 224 (8.82) 247 (9.72) 257 (10.12) 101.6 (4.0) 25.4 (1.0)
DN 200 (8-in.) 273 (10.74) 273 (10.74) 284 (11.18) 290 (11.42) 309 (12.17) 324 (12.76) 152.4 (6.0) 38.1 (1.5)
DN 250 (10-in.) 328 (12.91) 329 (12.95) 340 (13.39) 352 (13.86) 364 (14.33) 391 (15.39) 152.4 (6.0) 38.1 (1.5)
DN 300 (12-in.) 378 (14.88) 384 (15.12) 400 (15.75) 417 (16.42) 424 (16.69) 458 (18.03) 152.4 (6.0) 38.1 (1.5)

NOTE: Consult factory for availability of line sizes and flange ratings not shown in the above table.

Paddle Width

Paddle 
Length

Diameter
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 Table 107. Conditioning Orifice Plate Available Beta Ratio ()
The table below shows the available Beta Ratio () for line size vs. pipe schedule

Line Size
Pipe 
Schedule Beta () Available Line Size

Pipe 
Schedule Beta () Available

2  80 0.20, 0.40, 0.60 14  80 0.20, 0.40, 0.65
2 160 0.20 14 100 0.20, 0.40
3  80 0.20, 0.40, 0.65 14 120 0.20, 0.40
3 160 0.20, 0.40 14 140 0.20, 0.40
3 XXS 0.20 14 160 0.20, 0.40
4  80 0.20, 0.40, 0.65 14 XXS 0.20, 0.40
4 120 0.20, 0.40 16  80 0.20, 0.40, 0.65
4 160 0.20, 0.40 16 100 0.20, 0.40
4 XXS 0.20 16 120 0.20, 0.40
6  80 0.20, 0.40, 0.65 16 140 0.20, 0.40
6 120 0.20, 0.40 16 160 0.20, 0.40
6 160 0.20, 0.40 16 XXS 0.20, 0.40
6 XXS 0.20 18  80 0.20, 0.40, 0.65
8  80 0.20, 0.40, 0.65 18 100 0.20, 0.40, 0.65
8 100 0.20, 0.40, 0.65 18 120 0.20, 0.40
8 120 0.20, 0.40 18 140 0.20, 0.40
8 140 0.20, 0.40 18 160 0.20, 0.40
8 160 0.20, 0.40 18 XXS 0.20, 0.40
8 XXS 0.20, 0.40 20  80 0.20, 0.40, 0.65
10  80 0.20, 0.40, 0.65 20 100 0.20, 0.40, 0.65
10 100 0.20, 0.40, 0.65 20 120 0.20, 0.40
10 120 0.20, 0.40 20 140 0.20, 0.40
10 140 0.20, 0.40 20 160 0.20, 0.40
10 160 0.20, 0.40 20 XXS 0.20, 0.40
10 XXS 0.20, 0.40 24  80 0.20, 0.40, 0.65
12  80 0.20, 0.40, 0.65 24 100 0.20, 0.40
12 100 0.20, 0.40 24 120 0.20, 0.40
12 120 0.20, 0.40 24 140 0.20, 0.40
12 140 0.20, 0.40 24 160 0.20, 0.40
12 160 0.20, 0.40 24 XXS 0.20, 0.40
12 XXS 0.20, 0.40
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1195 DIMENSIONAL DRAWINGS

 Table 108. 1195 Integral Orifice Plate Dimensional Data

Rosemount 1195 Integral Orifice Plate
Top View

Side View End View

Dimensions are in inches (millimeters).

1/2-in. NPT

1.63 (41)1.10 (27.94)

2.13 (53.98)

Flow

J UpstreamK(1) 
Downstream

B.D.(2)

Line Size
Dimension 1/2-in. (15 mm) 1-in. (25 mm) 11/2-in. (40 mm)
J (Beveled/Threaded pipe ends) 12.54 (318.4) 20.24 (514.0) 28.44 (722.4)
J (RF slip-on, RTJ slip-on, RF-DIN slip-on) 12.62 (320.4) 20.32 (516.0) 28.52 (724.4)
J (RF 150#, weld-neck) 14.37 (364.9) 22.37 (568.1) 30.82 (782.9)
J (RF 300#, weld-neck) 14.56 (369.8) 22.63 (574.7) 31.06 (789.0)
J (RF 600#, weld-neck) 14.81 (376.0) 22.88 (581.0) 31.38 (797.1)
K ((RF slip-on, RTJ slip-on, RF-DIN slip-on)(1) 5.82 (147.8) 8.83 (224.2) 11.99 (304.6)
K (RF 150#, weld-neck) 7.57 (192.3) 10.88 (276.3) 14.29 (363.1)
K (RF 300#, weld-neck) 7.76 (197.1) 11.14 (282.9) 14.53 (369.2)
K (RF 600#, weld-neck) 8.01 (203.4) 11.39 (289.2) 14.85 (377.2)
B.D.(Bore Diameter)(2) 0.664 (16.86) 1.097 (27.86) 1.567 (39.80)

Dimensions are in inches (millimeters).

(1) Downstream length shown here includes plate thickness of 0.162-in. (4.11 mm).

(2) B.D is diameter of the precision bored portion of the upstream and downstream piping.
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 Table 109. 1195 Integral Orifice Dimensional Data

 Orifice Plate Socket-Weld or Threaded Body

Remote Adapter NPT / Beveled Piping (Prepared for welding)

Temperature Sensor

0.44

E
F

1.625 (41.23) F

H0.47 
(11.85)

2.46 (62.4) 0.162 (4.11)

2.13 (53.93)
3.37 (85.6)

A

C
B

D I.D.

0.062 (1.57)

½–14 NPT

0.47 
(11.91)0.81 (20.64)

0.81 (20.64)

1.10 (27.94)

B.D.

L Upstream M(2) Downstream

Flow

RTDLR

Flow

Line Size
Dimension 1/2-in. (12.7 mm) 1-in. (25.4 mm) 11/2-in. (38.1 mm)
A 3.4-in. 86 mm 3.8-in. 97 mm 4.5-in. 114 mm
B 4.7-in. 119.4 mm 5.2-in. 132 mm 5.9-in. 149.9 mm
C 3.0-in. 76 mm 3.3-in. 84 mm 3.7-in. 94 mm
D(1) 0.805-in. 20.45 mm 1.280-in. 32.51 mm 1.865-in. 47.37 mm
E 3.6-in. 91 mm 3.9-in. 99 mm 4.4-in. 112 mm
F 2.6-in. 66 mm 3.0-in. 76 mm 3.5-in. 89 mm
H 2.5-in. 64 mm 3.0-in. 76 mm 3.5-in. 89 mm
L 12.54-in. 318.4 mm 20.24-in. 514 mm 28.44-in. 722.4 mm
M 5.74-in. 145.7 mm 8.75-in. 222.2mm 11.91-in. 302.6 mm
R 7.4-in. 187.96 mm 7.8-in. 198.12 mm 8.4-in. 213.36 mm
RTDL 3.11-in. 78.9 mm 5.25-in. 133.4 mm 7.50-in. 190.5 mm
B.D. (Bore Diameter)(2) 0.664-in. 16.87 mm 1.097-in. 27.86 mm 1.567-in. 39.80 mm
I.D. (Inside Diameter) 0.622-in. 15.80 mm 1.049-in. 26.64 mm 1.500-in. 38.10 mm

(1) To improve pipe perpendicularity for gasket sealing, socket diameter “D” is smaller than standard pipe O.D. Pipe O.D. must be machined smaller than socket 
diameter “D” to ensure proper fit.

(2) B.D is diameter of the precision bored portion of the upstream and downstream piping.
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Pipe I.D. Range Code
For pipes with an Inner Diameter (I.D.) Range / Pipe Wall Thickness not found in this table or with a line size greater than 12-in. (300 mm), 
choose option code Z and specify the exact pipe dimensions (I.D. and Pipe Wall Thickness) on the Configuration Data Sheet (See document 
00806-0100-4010). The Emerson process Management sizing program will determine this code, based on the application piping.

Line Size

Inner Diameter (I.D.) Range

Pipe Wall Thickness I.D. 
Range 
CodeNominal

Max. 
O.D.

Option 
Code

ANSI Pipes Non-ANSI Pipes

2-in. 
(50 mm)

2.625-in. 
(66.68 mm) 020

1.784 to 1.841-in. (45.31 to 46.76 mm)
0.065 to 0.545-in. 
(1.7 to 13.8 mm)

0.065 to 0.488-in. (1.7 to 12.4 mm) A
1.842 to 1.938-in. (46.79 to 49.23 mm) 0.065 to 0.449-in. (1.7 to 11.4 mm) B
1.939 to 2.067-in. (49.25 to 52.50 mm) 0.065 to 0.417-in. (1.7 to 10.6 mm) C
2.068 to 2.206-in. (52.53 to 56.03 mm) 0.065 to 0.407-in. (1.7 to 10.3 mm) D

21/2-in. 
(63.5 mm)

3.188-in. 
(80.98 mm) 025

2.207 to 2.322-in. (56.06 to 58.98 mm)
0.083 to 0.563-in. 
(2.1 to 14.3 mm)

0.083 to 0.448-in. (2.1 to 11.4 mm) B
2.323 to 2.469-in. (59.00 to 62.71 mm) 0.083 to 0.417-in. (2.1 to 10.6 mm) C
2.470 to 2.598-in. (62.74 to 65.99 mm) 0.083 to 0.435-in. (2.1 to 11.0 mm) D
2.599 to 2.647-in. (66.01 to 67.23 mm) 0.083 to 0.515-in. (2.1 to 13.1 mm) E

3-in. 
(80 mm)

3.75-in. 
(95.25 mm) 030

2.648 to 2.751-in. (67.26 to 69.88 mm)
0.083 to 0.563-in. 
(2.1 to 14.3 mm)

0.083 to 0.460-in. (2.1 to 11.7 mm) A
2.752 to 2.899-in. (69.90 to 73.63 mm) 0.083 to 0.416-in. (2.1 to 10.6 mm) B
2.900 to 3.068-in. (73.66 to 77.93 mm) 0.083 to 0.395-in. (2.1 to 10.0 mm) C
3.069 to 3.228-in. (77.95 to 81.99 mm) 0.083 to 0.404-in (2.1 to 10.3 mm) D

31/2-in. 
(89 mm)

4.25-in. 
(107.95 mm) 035

3.229 to 3.333-in. (82.02 to 84.66 mm)
0.120 to 0.600-in. 
(3.0 to 15.2 mm)

0.120 to 0.496-in. (3.0 to 12.6 mm) B
3.334 to 3.548-in. (84.68 to 90.12 mm) 0.120 to 0.386-in. (3.0 to 9.8 mm) C
3.549 to 3.734-in. (90.14 to 94.84 mm) 0.120 to 0.415-in. (3.0 to 10.5 mm) D

4-in. 
(100 mm)

5.032-in. 
(127.81 mm) 040

3.735 to 3.825-in. (94.87 to 97.16 mm)
0.120 to 0.600-in. 
(3.0 to 15.2 mm)

0.120 to 0.510-in. (3.0 to 13.0 mm) B
3.826 to 4.026-in. (97.18 to 102.26 mm) 0.120 to 0.400-in. (3.0 to 10.2 mm) C
4.027 to 4.237-in. (102.29 to 107.62 mm) 0.120 to 0.390-in. (3.0 to 9.9 mm) D
4.238 to 4.437-in. (107.65 to 112.70 mm) 0.120 to 0.401-in. (3.0 to 10.2 mm) E

5-in. 
(125 mm)

6.094-in. 
(154.79 mm) 050

4.438 to 4.571-in. (112.73 to 116.10 mm)
0.134 to 0.614-in. 
(3.4 to 15.6 mm)

0.134 to 0.481-in. (3.4 to 12.2 mm) A
4.572 to 4.812-in. (116.13 to 122.22 mm) 0.134 to 0.374-in. (3.4 to 9.5 mm) B
4.813 to 5.047-in. (122.25 to 128.19 mm) 0.134 to 0.380-in. (3.4 to 9.7 mm) C
5.048 to 5.249-in. (128.22 to 133.32 mm) 0.134 to 0.413-in. (3.4 to 10.5 mm) D

S
en

so
r 

Si
ze

 1 6-in. 
(150 mm)

6.93-in. 
(176.02 mm) 060

5.250 to 5.472-in. (133.35 to 138.99 mm)
0.134 to 0.614-in. 
(3.4 to 15.6 mm)

0.134 to 0.3919-in. (3.4 to 9.9 mm) A
5.473 to 5.760-in. (139.01 to 146.30 mm) 0.134 to 0.327-in. (3.4 to 8.3 mm) B
5.761 to 6.065-in. (146.33 to 154.05 mm) 0.134 to 0.31-in. (3.4 to 7.9 mm) C
6.066 to 6.383-in. (154.08 to 162.13 mm) 0.134 to 0.297-in. (3.4 to 7.5 mm) D

S
en

so
r 

S
iz

e 
2 6-in. 

(150 mm)
6.93-in. 

(176.02 mm) 060

5.250 to 5.472-in. (133.35 to 139.99 mm)
0.134 to 1.354-in. 
(3.4 to 34.4 mm)

0.134 to 1.132-in. (3.4 to 28.7 mm) A
5.473 to 5.760-in. (139.01 to 146.30 mm) 0.134 to 1.067-in. (3.4 to 27.1 mm) B
5.761 to 6.065-in. (146.33 to 154.05 mm) 0.134 to 1.05-in. (3.4 to 26.7 mm) C
6.066 to 6.383-in. (154.08 to 162.13 mm) 0.134 to 1.037-in. (3.4 to 26.3 mm) D

S
en

so
r 

S
iz

e 
1 7-in. 

(180 mm)
7.93-in. 

(201.42 mm) 070
6.384 to 6.624-in. (162.15 to 168.25 mm)

0.134 to 0.614-in. 
(3.4 to 15.6 mm)

0.134 to 0.374-in. (3.4 to 9.5 mm) B
6.625 to 7.023-in. (168.28 to 178.38 mm) 0.134 to 0.216-in. (3.4 to 5.5 mm) C
7.024 to 7.392-in. (178.41 to 187.76 mm) 0.134 to 0.246-in. (3.4 to 6.2 mm) D

S
en

so
r 

Si
ze

 2 7-in. 
(180 mm)

7.93-in. 
(201.42 mm) 070

6.384 to 6.624-in. (162.15 to 168.25 mm)
0.134 to 1.354-in. 
(3.4 to 34.4 mm)

0.134 to 1.114-in. (3.4 to 28.3 mm) B
6.625 to 7.023-in. (168.28 to 178.38 mm) 0.134 to 0.956-in. (3.4 to 24.3 mm) C
7.024 to 7.392-in. (178.41 to 187.76 mm) 0.134 to 0.986-in. (3.4 to 25.0 mm) D

S
en

so
r 

Si
ze

 1 8-in. 
(200 mm)

9.688-in. 
(246.08 mm) 080

7.393 to 7.624-in. (187.78 to 193.65 mm)
0.250 to 0.73-in. 
(6.4 to 18.5 mm)

0.250 to 0.499-in. (6.4 to 12.6 mm) B
7.625 to 7.981-in. (193.68 to 202.72 mm) 0.250 to 0.374-in. (6.4 to 9.5 mm) C
7.982 to 8.400-in. (202.74 to 213.36 mm) 0.250 to 0.312-in. (6.4 to 7.9 mm) D
8.401 to 8.766-in. (213.39 to 222.66 mm) 0.250 to 0.364-in. (6.4 to 9.2 mm) E

S
en

so
r 

S
iz

e 
2 8-in. 

(200 mm)
9.688-in. 

(246.08 mm) 080

7.393 to 7.624-in. (187.78 to 193.65 mm)
0.250 to 1.47-in. 
(6.4 to 37.3 mm)

0.250 to 1.239-in. (6.4 to 31.4 mm) B
7.625 to 7.981-in. (193.68 to 202.72 mm) 0.250 to 1.114-in. (6.4 to 28.3 mm) C
7.982 to 8.400-in. (202.74 to 213.36 mm) 0.250 to 1.052-in. (6.4 to 26.7 mm) D
8.401 to 8.766-in. (213.39 to 222.66 mm) 0.250 to 1.104-in. (6.4 to 28.0 mm) E

10-in. 
(250 mm)

11.75-in. 
(298.45 mm) 100

8.767 to 9.172-in. (222.68 to 232.97 mm)

0.250 to 1.470-in. 
(6.4 to 37.3 mm)

0.250 to 1.065-in. (6.4 to 27.1 mm) A
9.173 to 9.561-in. (232.99 to 242.85 mm) 0.250 to 1.082-in. (6.4 to 27.5 mm) B
9.562 to 10.020-in. (242.87 to 254.51 mm) 0.250 to 1.012-in. (6.4 to 25.7 mm) C
10.021 to 10.546-in. (254.53 to 267.87 mm) 0.250 to 0.945-in. (6.4 to 24.0 mm) D
10.547 to 10.999-in. (267.89 to 279.37 mm) 0.250 to 1.018-in. (6.4 to 25.9 mm) E

12-in. 
(300 mm)

13.0375-in. 
(331.15 mm) 120

11.000 to 11.373-in. (279.40 to 288.87 mm) 0.250 to 1.470-in. 
(6.4 to 37.3 mm)

0.250 to 1.097-in. (6.4 to 27.9 mm) B
11.374 to 11.938-in. (288.90 to 303.23 mm) 0.250 to 0.906-in. (6.4 to 23.0 mm) C
11.939 to 12.250-in. (303.25 to 311.15 mm) 0.250 to 1.159-in. (6.4 to 29.4 mm) D
178
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Installation and Flowmeter Orientation

Annubar Installation Considerations
 Table 110. Annubar Straight Run Requirements(1)

Upstream (inlet) side

Annubar Products

3051SFA, 3051SFC_A, 3051CFA, 3051CFC_A, 2051CFA, 2051CFC_A, 405A, 485, 585(2)

Without Straightening Vanes(3) With Straightening Vanes(4)

In Plane(4) Out of Plane(3) From Disturbance
From Straightening 

Vane
Reducer 12 12 8 4
Expander 18 18 8 4
Single Elbow (90°) or tee 8 10 8 4
Two Elbows in plane 11 16 8 4
Two Elbow out of plane 23 28 8 4
Butterfly Valve (75-100% open) 30 30 8 4
Ball / Gate Valve full open 8 10 8 4

Downstream (outlet) side 4 4 4 4

(1) Consult an Emerson Process Management representative if a disturbance is not listed or if multiple disturbances are present.

(2) Consult the factory for instructions regarding use in square or rectangular ducts.

(3) In Plane means the Annubar is in the same plane as the elbow. Out of Plane means the bar is perpendicular to the plane of the upstream elbow. Refer to 
Figure 1 on page 179.

(4) Use straightening vane to reduce the required straight run length.

 Table 111. 3051SFA, 3051CFA, 2051CFA, 485 Drill Hole 
Size According to Sensor Size

Sensor Size Diameter
1 3/4-in. (19 mm)
2 15/16-in. (34 mm)
3 21/2-in. (64 mm)

 Table 112. 585 Drill Hole Size According to Sensor Size
Sensor Size Hole Diameter

11
7/8-in. (23 mm) + 1/32-in (0,80 mm)

– 0.00

22 15/16-in. (34 mm) + 1/16-in. (1,59 mm)
– 0.00

44 21/2-in. (64 mm) + 1/16-in. (1,59 mm)
– 0.00

Figure 1. Annubar In plane and Out of plane
In Plane

Out of Plane
179
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Orifice Plate Installation Considerations

Orifice Plate Pipe Orientation
Pipe orientation for both 3051SFC, 3051CFC,2051CFC, 405C, 
405P, 3051SFP, 3051CFP, 2051CFP AND 1195.

Compact Flowmeter Pipe Centering
Improper centering of any orifice type device can cause an error of 
up to ±5% in small line sizes. A centering mechanism (centering 
ring) independent of flange rating comes standard with the 405 
Compact Flowmeter Series. 

 Table 113. Conditioning Orifice Plate and Compact Orifice Plate Straight Run Requirements(1)

Upstream (inlet) side

Conditioning Orifice Plate Products Compact Orifice Plate Products

3051SFC_C, 3051CFCDC, 2051CFCDC, 
1595, 405C(2)

3051SFC_P, 3051CFCDP, 2051CFCDP, 
405P(3)(4)

0.4 Beta 0.65 Beta 0.4 Beta 0.65 Beta
Reducer 2 2 5 12
Expander 6 8 12 28
Single Elbow (90°) or tee 2 2 16 44
Two Elbows in plane 2 2 10 44
Two Elbow out of plane 2 2 50 60
Butterfly Valve (75-100% open) 2 5 16(5) 44(5)

Ball / Gate Valve full open 2 2 12 18
Downstream (outlet) side 2 2 6 7

(1) Consult an Emerson Process Management representative if a disturbance is not listed or if multiple disturbances are present.

(2) For any Beta greater than 0.40, use beta 0.65 recommended lengths. For any Beta ratio less than or equal to 0.40, use beta 0.4 recommended lengths.

(3) Recommended lengths represented in pipe diameters per ISO 5167.

(4) Refer to ISO 5167 for recommended lengths when using flow straighteners.

(5) Recommended lengths not per ISO 5167. Butterfly valves are not listed in the ISO specification.

 Table 114. Integral Orifice Plate Straight Run Requirements(1)(2)(3)

3051SFP, 3051CFP, 2051CFP, 1195

Upstream (inlet) side <0.20 Beta 0.40 Beta 0.50 Beta 0.60 Beta 0.70 Beta 0.75 Beta
Reducer 20 20 20 20 23 25
Expander 22 22 23 25 28 30
Single Elbow (90°) or tee 24 25 25 27 32 35
Two Elbows in plane 25 27 28 31 35 38
Two Elbows out of plane 30 31 33 37 42 45
Butterfly Valve fully open 22 22 23 25 28 30
Gate Valve fully open 22 22 23 25 28 30

Downstream (outlet) side 10 10 10 10 10 10

(1) Recommended lengths are guidelines based on ASME MFC-14M.

(2) All straight lengths are expressed as multiples of the pipe inside diameter D and shall be measured from the upstream face of the orifice plate to the 
disturbance.

(3) Interpolation of intermediate beta values can be used.

Orientation/ Flow Direction

Process(1)

(1) D = Direct mount acceptable (recommended)
R = Remote mount acceptable
NR = Not recommended

Gas Liquid Steam
Horizontal D/R D/R D/R
Vertical Up R D/R R
Vertical Down D/R NR NR

405P Compa
Orifice

405C
Conditioning

Orifice
180
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1595 Pressure Tap Orientation
Orient the 1595 Conditioning Orifice Plate so that the pressure 
taps are centered between any 2 (of 4) orifice bore holes. In 
addition, the pressure taps should be located at 90° to the plane of 
the last upstream elbow under these conditions:

• with less than 6 upstream pipe diameters
• with a 0.65 Beta

Pressure Tap Locations
At Least Six Upstream Pipe Diameters

If the installation location has at least six upstream 
pipe diameters, the pressure taps can be located 
between any two of the four holes of the 1595 Orifice 
Plate. See Figure 2.

Figure 2. 1595 Pressure Tap Locations

Within Six Diameters Of An Elbow

If the installation location has less than six upstream 
pipe diameters, the pressure taps can be located 
between any two of the four holes of the 1595 Orifice 
Plate. In addition, the pressure taps must be located 
90° from the plane of the elbow. See Figure 3 and 
Figure 4.

Figure 3. 1595 Pressure Tap Locations

Figure 4. 1595 Pressure Tap Locations
181
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Annubar Flowmeter Orientation
For 3051SFA, 3051SFC_A, 3051CFA, 3051CFC_A, 2051CFA, 2051CFC_A, 2051CFC_C, 2051CFC_P, 405A, 
485, 585

Annubar Direct Mount Flowmeter Orientation (Recommended)(1)

(1) The flowmeter orientation recommendations may vary for the Manual and Gear-Drive Flo-Tap Annubar Types.

Gas (Horizontal) Gas (Vertical)

Liquid and Steam (Horizontal) Steam (Vertical)

Top Mounting for Steam (Horizontal)(2)

(2) Note: This mounting orientation is not recommended for the 585 Annubar Type L (Main Stream Line). For 585 Main Steam Line, use Liquid and 
Steam (Horizontal) orientation for mounting recommendations.

45°45°

Recommended 
Zone 90°

360°

Fl
ow

30° Recommended 
Zone 30°

Recommended
Zone 30°

45° 45°

360°

Fl
ow

60°

Recommended Zone 

60° 60°

Note: If steam quality is not 100%, mount the 
Annubar 15° from the vertical position.
182
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Annubar Remount Mount Flowmeter Orientation (Recommended)(1)

Gas (Horizontal) Gas (Vertical)

Liquid and Steam (Horizontal) Steam (Vertical)

Top Mounting for Steam (Horizontal)

(1) The flowmeter orientation recommendations may vary for the Gear-Drive Flo-Tap Annubar Type.

45° 45°

Recommended 
Zone 90° 

Fl
ow

360°

Note: Can also be mounted for Gas Vertical up applications.

30°
Recommended 
Zone 30°

Recommended
Zone 30°

45° 45° 360°

Fl
ow

Note: This mounting orientation is not recommended for the Annubar Type L (Main Steam Line). For 585 Main Steam Line, use 
Liquid and Steam (Horizontal) orientation for mounting recommendations.

60°

Recommended Zone 

60° 60°
183
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405 Flowmeter Orientation
For 3051SFC_C, 3051SFC_P, 3051CFC_C, 3051CFC_P, 3051SFC_A, 3051CFC_A, 2051CFC_C, 2051CFC_P, 
2051CFC_A, 405C, 405P, 405A

405 Direct Mount Flowmeter Orientation (Recommended)
Gas (Horizontal) Gas (Vertical)

Liquid and Steam (Horizontal) Top Mounting for Steam (Horizontal)

45°45°

Recommended 
Zone 90° 360°

Fl
ow

30° Recommended 
Zone 30°

Recommended
Zone 30°

45° 45°
45°45°

Recommended 
Zone 90°
184
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405 Remote Mount Flowmeter Orientation (Recommended)
Gas (Horizontal) Gas (Vertical)

Liquid and Steam (Horizontal) Liquid and Steam (Vertical)

FL
O

W

FL
O

W
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1195 Integral Orifice Flowmeter 
Orientation
For 3051SFP, 3051CFP, 2051CFP, 1195

1195 Flowmeter Orientation with Traditional Style Manifold (Recommended)
Gas (Horizontal) Gas (Vertical)

Liquid (Horizontal) Liquid (Vertical)

Steam (Horizontal) Steam (Vertical)

Recommended Zone

Vertical Plane

Horizontal Plane

90°

Recommended Zone

360°

Vertical Plane

Horizontal
Plane

Recommended 
Zone

90°

Recommended Zone

360°

Vertical Plane

Horizontal
Plane

Recommended 
Zone

90°

T
T

360°

Fl
ow
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1195 Flowmeter Orientation with H-Pattern Manifold (Recommended)
Gas (Horizontal) Gas (Vertical)

Liquid (Horizontal) Liquid (Vertical)

Steam (Horizontal) Steam (Vertical)

Recommended 
Zone

Vertical Plane

Horizontal
Plane

120°

Recommended 
Zone

360°

Vertical Plane

Horizontal 
Plane

Recommended 
Zone

120°

Recommended 
Zone

360°

Vertical Plane

Horizontal 
Plane

Recommended 
Zone

120°

T
T

360°

Fl
ow
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1495 DIMENSIONAL DRAWINGS
1495PC Paddle Type Orifice Plate 

(DIN, Paddle, Square edged, Concentric)

 Table 115. 1495 Orifice Plate Dimensions(1)

DN

Diameter (max) – by flange rating Handle
Width

Handle
LengthPN 10 PN 16 PN 25 PN 40 PN 63/64 PN 100

DN 50 4.21 (107) 4.21 (107) 4.21 (107) 4.21 (107) 4.45 (113) 4.69 (119) 1.5 (40) 6.3 (160)
DN 65 5 (127) 5 (127) 5 (127) 5 (127) 5.43 (138) 5.67 (144) 1.5 (40) 6.3 (160)
DN 80 5.6 (142) 5.6 (142) 5.6 (142) 5.6 (142) 5.82 (148) 6.06 (154) 1.5 (40) 6.3 (160)

DN 100 6.38 (162) 6.38 (162) 6.61 (168) 6.61 (168) 6.85 (174) 7.09 (180) 1.5 (40) 6.3 (160)
DN 125 7.56 (192) 7.56 (192) 7.64 (194) 7.63 (194) 8.27 (210) 8.54 (217) 1.5 (40) 6.3 (160)
DN 150 8.58 (218) 8.58 (218) 8.82 (224) 8.82 (224) 9.72 (247) 10.12 (257) 1.5 (40) 6.3 (160)
DN 200 10.74 (273) 10.74 (273) 11.18 (284) 11.42 (290) 12.17 (309) 12.76 (324) 1.5 (40) 6.3 (160)
DN 250 12.91 (328) 12.95 (329) 13.39 (340) 13.86 (352) 14.33 (364) 15.39 (391) 1.5 (40) 6.3 (160)
DN 300 14.88 (378) 15.11 (384) 15.75 (400) 16.42 (417) 16.69 (424) 18.03 (458) 1.5 (40) 6.3 (160)
DN 350 17.24 (438) 17.48 (444) 17.99 (457) 18.66 (474) 19.13 (486) 20.16 (512) 1.5 (40) 6.3 (160)
DN 400 19.25 (489) 19.49 (495) 20.24 (514) 21.49 (546) 21.38 (543) 22.52 (572) 1.5 (40) 6.3 (160)
DN 450 21.22 (539) 21.85 (555) 22.24 (565) 22.48 (571)  Not Applicable  Not Applicable 1.5 (40) 6.3 (160)
DN 500 23.39 (594) 24.29 (617) 24.57 (624) 24.72 (628) 25.87 (657) 27.72 (704) 1.5 (40) 8.0 (200)
DN 600 27.36 (695) 28.9 (734) 28.78 (731) 29.41 (747) 30.08 (764) 32.01(813) 1.5 (40) 8.0 (200)

(1) Measurement is in inches (millimeters)

1495PC Orifice Paddle Type 
(Paddle, Square edged, Concentric)

1495PG Orifice Paddle Type 
(Paddle, Square edged, Concentric, Spiral finish)

Handle Width

Diameter Handle 
Length

Diameter Handle 
Length

Handle 
Width

Diameter Handle 
Length

Handle 
Width
188
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Line 
Size

Diameter for Paddle Type (1)
Handle 
Length

Handle 
Width 150# 300# 600# 900# 1500# 2500#

2-in. 4.125
(104.78)

4.375 
(111.13) 

4.375 
(111.13) 

5.625 
(142.875) 

5.625 
(142.875) 

5.750 
(146.05) 

4.0
(101.6) 

1.00 
(25.4) 

21/2-in. 4.875 
(123.82)

5.125
(130.18) 

5.125 
(130.18) 

6.500 
(165.1) 

6.500 
(165.1) 

6.625 
(168.275) 

4.0
(101.6) 

1.00 
(25.4) 

3-in. 5.375 
(136.53) 

5.875 
(149.23) 

5.875 
(149.23) 

6.625 
(168.275) 

6.875 
(174.625) 

7.750 
(196.85) 

4.0
(101.6) 

1.00 
(25.4) 

4-in. 6.875 
(174.63)

7.125 
(180.98) 

7.625 
(193.675)

8.125 
(206.375)

8.250 
(209.55) 

9.250 
(234.95) 

4.0 
(101.6) 

1.00 
(25.4) 

6-in. 8.750 
(222.25) 

9.875 
(250.83)

10.500 
(266.7) 

11.375 
(288.925) 

11.125 
(282.575) 

12.500 
(317.5) 

4.0 
(101.6) 

1.00 
(25.4) 

8-in. 11.000 
(279.4) 

12.125
(307.98) 

12.625 
(320.675) 

14.125 
(358.775) 

13.875 
(352.425) 

15.250 
(387.35) 

6.0 
(127) 

1.5
(38.1) 

10-in. 13.375 
(339.73)

14.250 
(361.95) 

15.750 
(400.05) 

17.125 
(434.975) 

17.125 
(434.975)

18.750 
(476.25) 

6.0
(152.4) 

1.5
(38.1) 

12-in. 16.125 
(409.58) 

16.625 
(422.26) 

18.000 
(457.2)

19.625 
(498.475) 

20.500 
(520.7) 

21.625 
(549.275) 

6.0
(152.4) 

1.5
(38.1) 

14-in. 17.750 
(450.85)

19.125 
(485.78)

19.375 
(339.725) 

20.500 
(520.7) 

22.750 
(577.85) 

— 6.0 
(152.4) 

1.5
(38.1) 

16-in. 20.250 
(514.35) 

21.250 
(539.75) 

22.250 
(565.15) 

22.625 
(574.675) 

25.250 
(641.35)

— 6.0
(152.4) 

1.5
(38.1) 

18-in. 21.500 
(546.1) 

23.375 
(593.725) 

24.000 
(609.6) 

25.000 
(635.00) 

27.625 
(701.675) 

— 6.0
(152.4) 

1.5
(38.1) 

20-in. 23.750 
(603.25) 

25.625 
(650.875) 

26.750 
(679.45) 

27.375 
(695.325) 

29.625 
(752.475) 

— 6.0
(152.4) 

1.5
(38.1) 

24-in. 28.125 
(714.375)

30.375 
(771.525) 

31.000 
(787.4) 

32.875 
(835.025) 

35.500 
(901.7) 

— 6.0
(152.4) 

1.5
(38.1) 

(1) Measurement is in inches (millimeters)

1495UC Orifice Universal Type 
(Universal, Square edged, Concentric Line Size Diameter for Universal Type(1)

2-in. 2.437 (61.8998)
21/2-in. 2.812 (71.4248)
3-in. 3.437 (87.2998)
4-in. 4.406 (111.912)
6-in. 6.437 (163.5)
8-in. 8.437 (214.3)
10-in. 10.687 (271.45)
12-in. 12.593 (319.862)
14-in. 14.000 (355.6)
16-in. 16.000 (406.4)
18-in. 18.000 (457.2)
20-in. 20.000 (508)
24-in. 24.000 (609.6)

(1) Measurement is in inches (millimeters)

Diameter
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1496 DIMENSIONAL DRAWINGS

Figure 5. Class 300

ASME B16.36-1996

X

A

B1

1 

R 

O 

Weld Neck 

Y1 

C 

0.06 0.94 

1/2 NPT (1) 

X 

QB 

R 
G 

O 

Threaded 

Y2 F 

QF 

C 

0.06 0.94 

1/2 NPT (1) 

1 

X

B2

Slip-On

Y2
C

0.060.94

1/2 NPT (1)

1

 Table 116. Class 300 Orifice Flanges, Welding Neck, Slip-On, and Threaded(1)(2)

Nominal 
Pipe 
Size

Outside 
Diameter of 
Raised Face 

R

Outside 
Diameter 
of Flange 

O

Thickness 
of Flange, 

Min. C

Length Through 
Hub

Diameter 
of Hub X

Hub 
Diameter 

Beginning 
of 

Chamfer 
(W.N.) A

Diameter of 
Counter-

bore

Counter-
bore Depth 
(From Face) Bore

Slip-On 
and 

Threaded 
Y2

Weld 
Neck 

Y1

Back 
QB Face QF F G

Slip-
On B2

Weld
Neck

B1

1 2.00 4.88 1.50 1.88 3.25 2.12 1.32 1.41 1.30 1.44 0.75 1.36
11/2 2.88 6.12 1.50 1.88 3.38 2.75 1.90 1.99 1.89 1.47 0.72 1.95
2 3.62 6.50 1.50 1.94 3.38 3.31 2.38 2.50 2.36 1.50 0.69 2.44

21/2 4.12 7.50 1.50 2.00 3.50 3.94 2.88 3.00 2.84 1.75 0.56 2.94
3 5.00 8.25 1.50 2.06 3.50 4.62 3.50 3.63 3.46 1.81 0.56 3.57
4 6.19 10.00 1.50 2.12 3.62 5.75 4.50 4.63 4.45 1.88 0.56 4.57
6 8.50 12.50 1.50 2.12 3.94 8.12 6.63 6.75 6.57 1.88 0.31 6.72
8 10.62 15.00 1.62 2.44 4.38 10.25 8.63 8.75 8.55 2.19 0.44 8.72

10 12.75 17.50 1.88 2.62 4.62 1262 10.75

See Note (6).

10.88
12 15.00 20.50 2.00 2.88 5.12 14.75 12.75 12.88
14 16.25 23.00 2.12 3.00 5.62 16.75 14.00 14.14
16 18.50 25.50 2.25 3.25 5.75 19.00 16.00 16.16
18 21.00 28.00 2.38 3.50 6.25 21.00 18.00 18.18
20 23.00 30.50 2.50 3.75 6.38 23.12 20.00 20.20
24 27.25 36.00 2.75 4.19 6.62 27.62 24.00 24.25

S
ee

 N
ot

e 
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Figure 6. Class 600

Nominal 
Pipe 
Size
(1)(2)

Diameter of 
Pressure 

Connection 
TT

Drilling Template Bolt Length (3)(4)

Bolt 
Circle

Number
of

Holes
Diameter 
of Holes

Diameter 
of Bolts

Machine 
Bolts

Stud 
Bolts

1 1/4 3.50 4 0.69 5/8 4.50 5.00 (5)

11/2 1/4 4.50 4 0.81 3/4 4.75 5.25
2 1/4 5.00 8 0.69 5/8 4.50 5.00 (6)

21/2 1/4 5.88 8 0.81 3/4 4.75 5.25
3 3/8 6.62 8 0.81 3/4 4.75 5.25
4 1/2 7.88 8 0.81 3/4 4.75 5.25
6 1/2 10.62 12 0.88 3/4 4.75 5.25
8 1/2 13.00 12 1.00 7/8 5.00 5.75

10 1/2 15.25 16 1.12 1 5.75 6.50
12 1/2 17.75 16 1.25 11/8 6.25 7.00
14 1/2 20.25 20 1.25 11/8 6.50 7.25
16 1/2 22.50 20 1.38 11/4 7.00 7.75
18 1/2 24.75 24 1.38 11/4 7.25 8.00
20 1/2 27.00 24 1.38 11/4 7.50 8.50
24 1/2 32.00 24 1.62 11/2 8.25 9.50

(1) Weld neck flanges NPS 3 and smaller are identical to Class 600 flanges and may be so marked.
(2) All other dimensions are in accordance with ASME B16.5.
(3) Bolt lengths include allowance for orifice and gasket thickness of 0.25 in. for NPS 1-12 and 0.38 in. for NPS 14-24. 
(4) In conformance with ASME B16.5, stud bolt lengths do not include point heights. 
(5) Threaded flanges are furnished in NPS 1-8 only.
(6) Bore diameter of weld neck flanges is to be specified by the purchaser.

X

A 

B 

1 

R 

O 

Raised Face 

Y 

C 

0.25 0.94 

1/2 NPT (1) 

1

P

Ring Type Joint

Y

C
E 0.75

Special One or Two
    Piece Ring and 
Orifice Plate Assembly

W

Groove 
 Detail

E

F

23 deg.

r
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 Table 117. Class 600 Orifice Flanges, Welding Neck(1)(2)

Nominal 
Pipe 
Size

Outside 
Diameter 
of Raised 

Face R

Outside 
Diameter 
of Flange 

O

Thickness 
of Flange, 

Min. C

Length 
Through 

Hub Y

Height of 
Raised 
Face H

Ring Type Joint

Diameter 
of Hub X

Hub 
Diameter 

Beginning 
of 

Chamfer A
Groove 
Number

Pitch 
Diameter 

P
Groove 
Depth E

Groove 
Width F

Radius 
at 

Bottom 
rmax

Special 
Oval 
Ring 

Height 
W

1 2.00 4.88 1.44 3.19 0.06 R16 2.000 0.250 0.344 0.03 1.00 2.12 1.32
11/2 2.88 6.12 1.44 3.32 0.06 R20 2.688 0.250 0.344 0.03 1.00 2.75 1.90
2 3.62 6.50 1.44 3.32 0.06 R23 3.250 0.312 0.469 0.03 1.06 3.31 2.38

21/2 4.12 7.50 1.44 3.44 0.06 R26 4.000 0.312 0.469 0.03 1.06 3.94 2.88
3 5.00 8.25 1.44 3.44 0.06 R31 4.875 0.312 0.469 0.03 1.06 4.62 3.50
4 6.19 10.75 1.50 4.00 0.25 R37 5.875 0.312 0.469 0.03 1.06 6.00 4.50
6 8.50 14.00 1.88 4.62 0.25 R45 8.312 0.312 0.469 0.03 1.06 8.75 6.63
8 10.62 16.50 2.19 5.25 0.25 R49 10.625 0.312 0.469 0.03 1.06 10.75 8.63

10 12.75 20.00 2.50 6.00 0.25 R53 12.750 0.312 0.469 0.03 1.06 13.50 10.75
12 15.00 22.00 2.62 6.12 0.25 R57 15.000 0.312 0.469 0.03 1.06 15.75 12.75
14 16.25 23.75 2.75 6.50 0.25 R61 16.500 0.312 0.469 0.03 1.06 17.00 14.00
16 18.50 27.00 3.00 7.00 0.25 R65 18.500 0.312 0.469 0.03 1.19 19.50 16.00
18 21.00 29.25 3.25 7.25 0.25 R69 21.000 0.312 0.469 0.03 1.19 21.50 18.00
20 23.00 32.00 3.50 7.50 0.25 R73 23.000 0.375 0.531 0.06 1.25 24.00 20.00
24 27.25 37.00 4.00 8.00 0.25 R77 27.250 0.438 0.656 0.06 1.44 28.25 24.00

(1)(2)

Nominal 
Pipe 
Size Bore B

Diameter 
of 

Pressure 
Conn-

ection TT

Drilling Template

Diameter of 
Bolts

Length of Stud Bolts(3)(4) 

Bolt 
Circle

Number of 
Holes

Diameter of Holes

Raised Face Ring Joint
Raised 
Face Ring Joint

1 1/4 3.50 4 0.69 0.75 5/8 5.00 5.50
11/2 1/4 4.50 4 0.81 0.88 3/4 5.25 5.50
2 1/4 5.00 8 0.69 0.75 5/8 5.00 5.50

21/2 1/4 5.88 8 0.81 0.88 3/4 5.25 5.75
3 3/8 6.62 8 0.81 0.88 3/4 5.25 5.75
4 1/2 8.50 8 1.00 1.00 7/8 6.00 6.50
6 1/2 11.50 12 1.12 1.12 1 7.00 7.50
8 1/2 13.75 12 1.25 1.25 11/8 7.75 8.25

10 1/2 17.00 16 1.38 1.38 11/4 8.75 9.25
12 1/2 19.25 20 1.38 1.38 11/4 9.00 9.50
14 1/2 20.75 20 1.50 1.50 13/8 9.50 10.00
16 1/2 23.75 20 1.62 1.62 11/2 10.25 10.75
18 1/2 25.75 20 1.75 1.75 15/8 11.00 11.50
20 1/2 28.50 24 1.75 1.75 15/8 11.75 12.50
24 1/2 33.00 24 2.00 2.00 17/8 13.25 13.75

(1) Weld neck flanges NPS 3 and smaller are identical to Class 300 flanges except for bolting and may be used for such service.
(2) All other dimensions are in accordance with ASME B16.5.
(3) Bolt lengths for raised face flanges include allowance for orifice and gasket thickness of 0.25 in. for NPS 1-12 and 0.38 in. for NPS 

14-24. Bolt lengths for ring type joint flanges include allowance of 0.62 in. for NPS 1-10, 0.75 in. for NPS 12-18, and 0.88 in. for NPS 20.
(4) In conformance with ASME B16.5, stud bolt lengths do not include point heights.
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Figure 7. Class 900

 Table 118. Class 900 Orifice Flanges, Welding Neck(1)

Nominal 
Pipe 
Size

Out-
side 

Diameter 
of Raised 

Face R

Out-
side 

Diameter 
of Flange 

O

Thickness 
of Flange, 

Min. C

Length 
Through 

Hub Y

Ring Type Joint

Diameter 
of Hub X

Hub 
Diameter 

Beginning 
of 

Chamfer A
Groove 
Number

Pitch 
Diameter 

P
Groove 
Depth E

Groove 
Width F

Radius 
at 

Bottom 
rmax

Special 
Oval 
Ring 

Height 
W

1

For Nominal Pipe Size (NPS) 21/2 and smaller, use Class 1500.
11/2
2

21/2
3 5.00 9.50 1.50 4.00 R31 4.875 0.312 0.469 0.03 1.06 5.00 3.50
4 6.19 11.50 1.75 4.50 R37 5.875 0.312 0.469 0.03 1.06 6.25 4.50
6 8.50 15.00 2.19 5.50 R45 8.312 0.312 0.469 0.03 1.06 9.25 6.63
8 10.62 18.50 2.50 6.38 R49 10.625 0.312 0.469 0.03 1.06 11.75 8.63

10 12.75 21.50 2.75 7.25 R53 12.750 0.312 0.469 0.03 1.06 14.50 10.75
12 15.00 24.00 3.12 7.88 R57 15.000 0.312 0.469 0.03 1.06 16.50 12.75
14 16.25 25.25 3.38 8.38 R62 16.500 0.438 0.656 0.06 1.31 17.75 14.00
16 18.50 27.75 3.50 8.50 R66 18.500 0.438 0.656 0.06 1.44 20.00 16.00
18 21.00 31.00 4.00 9.00 R70 21.000 0.500 0.781 0.06 1.56 22.25 18.00
20 23.00 33.75 4.25 9.75 R74 23.000 0.500 0.781 0.06 1.56 24.50 20.00
24 27.25 41.00 5.50 11.50 R78 27.250 0.625 1.062 0.09 1.88 29.50 24.00

X
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R 

O 

Raised Face 

Y 

C 

0.25 0.94 

1/2 NPT (1) 

1

P

Ring Type Joint
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C
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Special One or Two
    Piece Ring and 
Orifice Plate Assembly

W
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 Detail

E

F

23 deg.
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Figure 8. Class 1500

(1)

Nominal 
Pipe 
Size Bore B

Diameter 
of 

Pressure 
Connection 

TT

Drilling Template Length of Stud Bolts(2)(3) 

Diameter 
of Bolt 
Circle

Number of 
Holes

Diameter 
of Holes

Diameter of 
Bolts Raised Face Ring Joint

1

For Nominal Pipe Size (NPS) 21/2 and smaller, use Class 1500.
11/2
2

21/2
3 3/8 7.50 8 7.50 7/8 6.00 6.50
4 1/2 9.25 8 9.25 11/8 7.00 7.50
6 1/2 12.50 12 12.50 11/8 7.75 8.25
8 1/2 15.50 12 15.50 13/8 9.00 9.50

10 1/2 18.50 16 18.50 13/8 9.50 10.00
12 1/2 21.00 20 21.00 13/8 10.25 10.75
14 1/2 22.00 20 22.00 11/2 11.00 11.50
16 1/2 24.25 20 24.25 15/8 11.50 12.00
18 1/2 27.00 20 27.00 17/8 13.00 13.75
20 1/2 29.50 20 29.50 2 14.00 14.75
24 1/2 35.50 20 35.50 21/2 17.50 18.50

(1) All other dimensions are in accordance with ASME B16.5.
(2) In conformance with ASME B16.5, stud bolt lengths do not include point heights.
(3) Bolt lengths for raised face flanges include allowance for orifice and gasket thickness of 0.25 in. for NPS 3-12 and 0.38 in. 

for NPS 14-24. Bolt lengths for ring type joint flanges include allowance of 0.62 in. for NPS 3-10 and 0.75 in. for NPS 12.
(4) Bore is to be specified by the purchaser.
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 Table 119. Class 1500 Orifice Flanges, Welding Neck(1)

Nominal 
Pipe 
Size

Out-
side 

Diam-
eter of 
Raised 
Face R

Out-
side 

Diam-
eter of 

Flange O

Thickness 
of Flange, 

Min. C

Length 
Through 

Hub Y

Ring Type Joint

Diam-
eter of 
Hub X

Hub Diam-
eter 

Beginning 
of 

Chamfer A
Groove 
Number

Pitch 
Diam-et

er P
Groove 
Depth E

Groove 
Width F

Radius 
at 

Bottom 
rmax

Special 
Oval 
Ring 

Height 
W

1 2.00 5.88 1.50 3.25 R16 2.000 0.250 0.344 0.03 1.00 2.06 1.32
11/2 2.88 7.00 1.50 3.50 R20 2.688 0.250 0.344 0.03 1.00 2.75 1.90
2 3.62 8.50 1.50 4.00 R24 3.750 0.312 0.469 0.03 1.06 4.12 2.38

21/2 4.12 9.62 1.62 4.12 R27 4.250 0.312 0.469 0.03 1.06 4.88 2.88
3 5.00 10.50 1.88 4.62 R35 5.375 0.312 0.469 0.03 1.06 5.25 3.50
4 6.19 12.25 2.12 4.88 R39 6.375 0.312 0.469 0.03 1.06 6.38 4.50
6 8.50 15.50 3.25 6.75 R46 8.312 0.375 0.531 0.06 1.12 9.00 6.63
8 10.62 19.00 3.62 8.38 R50 10.625 0.438 0.656 0.06 1.31 11.50 8.63

10 12.75 23.00 4.25 10.00 R54 12.750 0.438 0.656 0.06 1.31 14.50 10.75
12 15.00 26.50 4.88 11.12 R58 15.000 0.562 0.806 0.06 1.56 17.75 12.75
14 16.25 29.50 5.25 11.75 R63 16.500 0.625 1.062 0.09 1.75 19.50 14.00
16 18.50 32.50 5.75 12.25 R67 18.500 0.688 1.188 0.09 2.00 21.75 16.00
18 21.00 36.00 6.38 12.88 R71 21.000 0.688 1.188 0.09 2.00 23.50 18.00
20 23.00 38.75 7.00 14.00 R75 23.000 0.688 1.312 0.09 2.12 25.25 20.00
24 27.25 46.00 8.00 16.00 R79 27.250 0.812 1.438 0.09 2.31 30.00 24.00

(1)

Nominal 
Pipe 
Size Bore B

Diameter 
of 

Pressure 
Connection 

TT

Drilling Template Length of Stud Bolts(2)(3) 

Diameter 
of Bolt 
Circle

Number of 
Holes

Diameter 
of Holes

Diameter 
of Bolts Raised Face Ring Joint

1 1/4 4.00 4 1.00 7/8 6.00 6.25
11/2 1/4 4.88 4 1.12 1 6.25 6.50
2 1/4 6.50 8 1.00 7/8 6.00 6.50

21/2 1/4 7.50 8 1.12 1 6.50 7.00
3 3/8 8.00 8 1.25 11/8 7.25 7.25
4 1/2 9.50 8 1.38 11/4 8.00 8.50
6 1/2 12.50 12 1.50 13/8 10.50 11.00
8 1/2 15.50 12 1.75 15/8 11.75 12.25

10 1/2 19.00 12 2.00 17/8 13.50 14.00
12 1/2 22.50 16 2.12 2 15.00 15.75
14 1/2 25.00 16 2.38 21/4 16.25 17.52
16 1/2 27.75 16 2.62 21/2 17.75 19.00
18 1/2 30.50 16 2.88 23/4 19.75 21.00
20 1/2 32.75 16 3.12 3 21.50 22.50
24 1/2 39.00 16 3.62 31/2 24.50 26.00

(1) All other dimensions are in accordance with ASME B16.5.
(2) Bolt lengths for raised face flanges include allowance for orifice and gasket thickness of 0.25 in. for NPS 1-12 and 0.38 

in. for NPS 14-24. Bolt lengths for ring type joint flanges include allowance of 0.62 in. for NPS 1-10, 0.75 in. for NPS 12-18, 
and 0.88 in. for NPS 20.

(3) In conformance with ASME B16.5, stud bolt lengths do not include point heights.

(4) Bore is to be specified by the purchaser.
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Figure 9. Class 2500

 Table 120. Class 2500 Orifice Flanges, Welding Neck(1)

Nominal 
Pipe 
Size

Out-
side 

Diam-
eter of 
Raised 
Face R

Out-
side 

Diam-
eter of 

Flange O

Thickness 
of Flange, 

Min. C

Length 
Through 

Hub Y

Ring Type Joint

Diam-e
ter of 
Hub X

Hub Diam-
eter 

Beginning 
of 

Chamfer A
Groove 
Number

Pitch 
Diam-
eter P

Groove 
Depth E

Groove 
Width F

Radius 
at 

Bottom 
rmax

Special 
Oval 
Ring 

Height 
W

1 2.00 6.25 1.50 3.62 R18 2.375 0.250 0.344 0.03 1.00 2.25 1.32
1.5 2.88 8.00 1.75 4.38 R23 3.250 0.312 0.469 0.03 1.06 3.12 1.90
2 3.62 9.25 2.00 5.00 R26 4.000 0.312 0.469 0.03 1.06 3.75 2.38

2.5 4.12 10.50 2.25 5.62 R28 4.375 0.375 0.531 0.06 1.19 4.50 2.88
3 5.00 12.00 2.62 6.62 R32 5.000 0.375 0.531 0.06 1.19 5.25 3.50
4 6.19 14.00 3.00 7350 R38 6.188 0.438 0.656 0.06 1.31 6.50 4.50
6 8.50 19.00 4.25 10.75 R47 9.000 0.500 0.781 0.06 1.31 6.50 4.50
8 10.62 21.75 5.00 12.50 R51 11.000 0.562 0.906 0.06 1.56 12.00 8.63

10 12.75 26.50 6.50 16.50 R55 13.500 0.688 1.188 0.09 1.88 14.75 10.75
12 15.00 30.00 7.25 18.25 R60 16.000 0.688 1.312 0.09 2.00 17.38 12.75

X
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(1)

Nominal 
Pipe 
Size Bore B

Diameter 
of 

Pressure 
Connection 

TT

Drilling Template Length of Stud Bolts(2)(3) 

Diameter 
of Bolt 
Circle

Number of 
Holes

Diameter 
of Holes

Diameter 
of Bolts Raised Face Ring Joint

1

S
ee

 N
ot

e(4
)

1/4 4.25 4 1.00 7/8 6.00 6.25
1.5 1/4 5.75 4 1.25 11/8 7.00 7.50
2 1/4 6.75 8 1.12 1 7.25 7.75

2.5 1/4 7.75 8 1.25 11/8 8.00 8.50
3 3/8 9.00 8 1.38 11/4 9.00 9.50
4 1/2 10.75 8 1.62 11/2 10.25 10.75
6 1/2 14.50 8 2.12 2 13.75 14.50
8 1/2 17.25 12 2.12 2 15.25 16.00

10 1/2 21.25 12 2.62 21/2 19.25 20.25
12 1/2 24.38 12 2.88 23/4 21.25 22.50

(1) All other dimensions are in accordance with ASME B16.5.
(2) Bolt lengths for raised face flanges include allowance for orifice and gasket thickness of 0.25 in. for NPS 1-12 and 0.38 in. 

for NPS 14-24. Bolt lengths for ring type joint flanges include allowance of 0.62 in. for NPS 1-10, 0.75 in. for NPS 12-18, 
and 0.88 in. for NPS 20.

(3) In conformance with ASME B16.5, stud bolt lengths do not include point heights.

(4) Bore is to be specified by the purchaser.
197
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• Factory assembled, leak-tested, and 
calibrated

• Full breadth of offering including integral, 
conventional, and inline designs

• Integral design enables “flangeless” valve 
integration

• 2, 3, and 5 valve configurations

• Compact, lightweight design

• Easy in-process calibration

• Direct-mount capability
www.ro
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Rosemount Manifolds Selection Guide

ROSEMOUNT 304 CONVENTIONAL 
MANIFOLD
See “Options” on page 27.

• Attaches to transmitter flange
• 2, 3, and 5-valve configurations
• Traditional (Flange x Flange, Flange x NPT) & 

Wafer styles
• Factory assembled, seal-tested, and 

calibrated

Rosemount 304 Conventional Manifold-Traditional Style

Rosemount 304 Conventional Manifold-Wafer Style

ROSEMOUNT 305 INTEGRAL MANIFOLD
See “Options” on page 27.

• Assembles directly to transmitter, eliminating 
need for flange

• 2, 3, and 5-valve configuration 
• Available in Coplanar™ and traditional styles
• Compact, lightweight assembly
• Factory assembled, seal-tested, and 

calibrated
• 50% fewer leak points than conventional 

transmitter / flange / manifold interface

Rosemount 305 Integral Manifold Coplanar Style

ROSEMOUNT 306 INLINE MANIFOLD
See “Options” on page 27.

• Assembled directly to inline pressure 
transmitters

• Block-and-Bleed and 2-valve configurations
• Male or Female threaded NPT process 

connection

Rosemount 306 Inline Manifold
2
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Valve Configuration

BLOCK-AND-BLEED
The block-and-bleed configuration is available on the 
Rosemount 306 Manifold for use with inline gage and 
absolute pressure transmitters. A single block valve 
provides instrument isolation and a plug provides 
drain/vent capabilities.

306 Manifold

TWO-VALVE
The two-valve configuration is available on 
Rosemount 304, 305, and 306 Manifolds for use with 
absolute and gage pressure transmitters. A block 
valve provides instrument isolation and a drain/vent 
valve allows venting, draining, or calibration.

304 Manifold

305 & 306 Manifolds

THREE-VALVE 
The three-valve configuration is available on 
Rosemount 304 and 305 Manifolds for use with 
differential pressure and multivariable transmitters. 
Two block valves provide instrument isolation, and 
one equalize valve is positioned between the high 
and low transmitter process connections.

304 (Traditional) Manifold

304 (Wafer) Manifold

305 Manifold

NOTE
Test/Vents receive plastic caps to protect threaded 
connections unless otherwise noted.

NOTE
Test (Plugged) connections receive ¼-in. NPT plugs 
unless otherwise noted.

Isolate

Bleed Screw

Process

Transmitter

Transmitter

Test/Vent 

Isolate

Process

Test (Plugged)

Transmitter

Test/Vent 

Isolate

Process

Equalize

Process

IsolateIsolate

Transmitter

Test 
(Plugged)

Equalize

Process

IsolateIsolate

Transmitter

Drain/Vent

Equalize

Process

IsolateIsolate

Transmitter

Drain/Vent
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FIVE-VALVE 
The five-valve configuration is available on 
Rosemount 304 and 305 Manifolds for use with 
differential pressure and multivariable transmitters. 
Two block valves provide instrument isolation and 
one equalize valve is positioned between the high 
and low transmitter process connections. In addition, 
two drain/vent valves allow for controlled venting, 
100% capture of vented or drained process, and 
simplified in-process calibration capability. 

304 (Wafer) & 305 Manifolds

FIVE-VALVE NATURAL GAS
The five-valve natural gas configuration is available 
on the Rosemount 304 and 305 Manifolds for use 
with differential pressure and multivariable 
transmitters. Two block valves provide instrument 
isolation and a single drain/vent valve allows for 
controlled venting, 100% capture of vented or 
drained process, and simplified in-process calibration 
capability. In addition, two equalize valves provide 
extra protection from leaking to ensure DP signal 
integrity. 

304 (Traditional) & 305 Manifolds

NOTE
Test/Vents receive plastic caps to protect threaded 
connections unless otherwise noted.

NOTE
Test (Plugged) connections receive ¼-in. NPT plugs 
unless otherwise noted.

Transmitter

Drain/
Vent

Drain/
Vent

Equalize

Process

IsolateIsolate

Isolate Isolate

Equalize Equalize

Process Drain/Vent Process

Test
(Plugged)

Test
(Plugged)

Transmitter
4
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Ordering Information
Rosemount Manifolds can be ordered as a stand-alone product or as an integrated assembly that is attached to a 
transmitter. 

Stand-Alone Manifold:

1. Reference the “Rosemount Manifolds Selection Guide” (see page 2) for assistance on choosing the type of 
manifold needed. 

2. Specify a completed model number by referencing the applicable ordering table for the selected manifold type: 

a. Rosemount 304 Conventional Manifold, see page 6.

b. Rosemount 305 Integral Manifold, see page 8.

c. Rosemount 306 Inline Manifold, see page 10.

Transmitter / Manifold Assembly:

1. Specify a completed Rosemount transmitter model number by referencing the applicable product data sheet. 
2. Specify a completed manifold model number by referencing the applicable ordering table for the selected 

manifold type: 

a. Rosemount 304 Conventional Manifold, see page 6.

b. Rosemount 305 Integral Manifold, see page 8.

c. Rosemount 306 Inline Manifold, see page 10.
3. Verify the transmitter model number contains the correct “Process Connection” code or “Manifold Option” 

code for the desired transmitter manifold assembly (see Table 1). 

 Table 1. Ordering Codes for a Transmitter / Manifold Assembly
Transmitter Manifold Process Connection Code “Manifold” Option Code

3051S
304 A12 –
305 A11 –
306 A11 –

3051/2051/3095
304 – S6
305 – S5
306 – S5

1151
304 S6 –
305 – –
306 – –

2088
304 – –
305 – –
306 – S5
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Rosemount 304 Conventional Manifolds
 Table 2. Rosemount 304 Conventional Manifold Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description
0304 Conventional Manifold
Manufacturer
Standard Standard
R Rosemount Inc. ★

Manifold Style
Standard Standard
T Traditional (Flange x Flange or Flange x NPT) ★

Expanded
W(1) Wafer
Manifold Type
Standard Standard
2(2) 2-valve ★

3 3-valve ★

5(3) 5-valve ★

6(2) 5-valve Natural Gas Metering Pattern ★

Expanded
7(2)(4) 2-valve (per ASME B31.1 [ANSI] Power and Piping Code)
8(2)(4) 3-valve (per ASME B31.1 [ANSI] Power and Piping Code)

Body Bonnet Stem Tip
Standard Standard
2 316 SST 316 SST 316 SST 316 SST ★

5 CS 316 SST 316 SST 316 SST ★

Process Connection Style
Standard Standard
B 1/2-14 NPT ★

F(2) Flanged ★

Packing Material
Standard Standard
1 PTFE ★

Expanded
2(1) Graphite-based
Bolts
Standard Standard
1 For assembly to 2051/3051 Traditional Flange ★

2 For assembly to 2051/3051/3095 DIN Compliant Traditional Flange ★

3 For assembly to 2051/3051/3095 Coplanar Flange ★

Expanded
4 For assembly to 1151 (Ranges 3-5)

Options
Mounting Brackets
Standard Standard
VC(2) Manifold Heavy Duty Mounting Bracket, CS for Traditional Style ★

VS(2) Manifold Heavy Duty Mounting Bracket, SST for Traditional Style ★

B4(3) Manifold SST Mounting Bracket for 2-in. pipe mount with series 300 SST bolts for wafer style ★

Adapters
Standard Standard
DF(5) 1/2-14 NPT Female Flange Adapter ★

DT(5) 1/2-in. ferrule flange adapter ★

DQ(5) 12 mm ferrule flange adapter ★
6
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Bolt Material
Standard Standard
L4(6) Austenitic 316 SST Bolts ★

L5 ASTM A 193, Grade B7M Bolts ★

L8 ASTM A 193, Class 2, Grade B8M Bolts ★

Material Recommendations for NACE
Standard Standard
SG(1)(7) Sour Gas (Meets NACE MR 0175 / ISO 15156, MR 0103) ★

Cleanings
Expanded
P2(8) Cleaning for special service
Heater Block Kits
Standard Standard
SB Steam block kit, ¼-in. NPT connection ★

Typical Model Number:_ 0304_R_T_3_2_B_1_1_VS

(1) Only allowed with Material of Construction code 2.

(2) Not available with Wafer Manifold Style code W.

(3) Not available with Traditional Manifold Style code T.

(4) Only available with 316 SST materials of construction code 2 and graphite based packing code 2. 

(5) Only allowed with both Manifold Style code T and Process Connection code F. Not allowed with Graphite-based Packing Code 2.

(6) Not available with Manifold Type codes 7, 8. 

(7) Materials of construction comply with recommendations per NACE MR 0175 / ISO 1516 for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR 0103 for sour refining environments. 

(8) Not available with Graphite-Based Packing Material code 2.

 Table 2. Rosemount 304 Conventional Manifold Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
7
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Rosemount 305 Integral Manifolds
 Table 3. Rosemount 305 Integral Manifold Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description
0305 Integral Manifold
Manufacturer
Standard Standard
R Rosemount ★

Manifold Style
Standard Standard
C Coplanar ★

T Traditional ★

M Traditional (Rosemount 3095-compatible; DIN-compliant flange) ★

Manifold Type
Standard Standard
2 2-valve ★

3 3-valve ★

5(1) 5-valve ★

6(2) 5-valve Natural Gas Metering Pattern ★

Expanded
7(2)(3) 2-valve (per ASME B31.1 [ANSI] Power and Piping Code)
8(2)(3) 3-valve (per ASME B31.1 [ANSI] Power and Piping Code)
9(2)(3) 5-valve (per ASME B31.1 [ANSI] Power and Piping Code)

Body Bonnet Stem and Tip / Ball
Standard Standard
2 316 SST 316 SST 316 SST ★

Expanded
3(4) Alloy C-276 Alloy C-276 Alloy C-276
4 Alloy 400 Alloy 400 Alloy 400 / K-500
Process Connection Style
Standard Standard
A(5) 1/4–18 NPT female ★

B(6) 1/2–14 NPT female ★

Packing Material
Standard Standard
1 PTFE ★

Expanded
2(7) Graphite-based
Valve Seat
Standard Standard
1 Integral ★

5 Soft delrin (only available with natural gas metering pattern) ★

Options
Mounting Brackets
Standard Standard
B1 Bracket for 2-in. pipe mounting, CS bolts ★

B3(8) Flat bracket for 2-in. pipe mounting, CS bolts ★

B4 SST Mounting Bracket for 2-in. pipe mounting, 300 SST bolts ★

B7 B1 bracket with series 300 SST bolts ★

B9(8) B3 bracket with series 300 SST bolts ★

BA SST B1 bracket with series 300 SST bolts ★

BC(8) SST B3 bracket with series 300 SST bolts ★
8
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Bolt Materials
Standard Standard
L4(9) Austenitic 316 SST bolts ★

L5 ASTM-A-193-B7M bolts ★

L8 ASTM-A-193, Class 2, Grade B8M bolts ★

Cleanings
Standard Standard
P2(10) Cleaning for special services ★

Material Recommendations for NACE
Standard Standard
SG(4)(11) Sour Gas (Meets NACE MR 0175 / ISO 15156, MR 0103) ★

Adapters
Standard Standard
DF(12) 1/2-14 NPT female flange adapter ★

Expanded
DQ(12) 12 mm ferrule flange adapter
Process Flange Bolting Connection
Standard Standard
HK(13) 10 mm (M10) process flange bolting connection ★

HL(13) 12 mm (M12) process flange bolting connection ★

Typical Coplanar Integral Manifold Model Number: 305RC32B11B4

Typical Transmitter Model Number: 3051CD2A02A1AS5

(1) Not available with traditional manifold style T.

(2) Only available with Coplanar manifold style code C.

(3) Only available with 316 SST materials of construction code 2 and graphite based backing code 2. 

(4) Materials of Construction comply with recommendations per NACE MR 0175/ISO 15156 for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(5) Only available with traditional manifold style codes T and M.

(6) Not available with traditional manifold style code M.

(7) Includes graphite tape on drain/vent valves and plugs.

(8) Not compatible with the Rosemount 3095 transmitter.

(9) Not available with ASME B31.1 manifold type codes 7, 8, and 9.

(10) Not available with Graphite-Based Packing Material code 2.

(11) Only available with 316 SST Materials of Construction Code 2: 316 SST body and bonnets; Alloy C-276 stems, tip/balls, and drain/vents.

(12) Only allowed with Manifold Style code T. Not allowed with Graphite-Based Packing code 2.

(13) Only available with traditional manifold style code M.

 Table 3. Rosemount 305 Integral Manifold Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
9
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Rosemount 306 Inline Manifolds
 Table 4. Rosemount 306 Inline Pressure Manifold Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description
0306 Pressure Manifold
Manufacturer
Standard Standard
R Rosemount Inc. ★

Manifold Style
Standard Standard
T Threaded ★

Manifold Type
Standard Standard
1 Block and bleed ★

2 2-valve ★

Expanded
3(1) 2-valve (per ASME B31.1 Power Piping Code)

Body Bonnet Stem and Tip / Ball
Standard Standard
2 316 SST 316 SST 316 SST ★

Expanded
3(2)(3) Alloy C-276 Alloy C-276 Alloy C-276
Process Connection
Standard Standard
AA 1/2–14 male NPT ★

BA(2) 1/2–14 female NPT ★

Packing Material
Standard Standard
1 PTFE ★

Expanded
2(4) Graphite-based
Valve Seat 
Standard Standard
1 Integral ★

Options
Cleanings
Expanded
P2(5) Cleaning for special services 
Material Recommendations for NACE
Standard Standard
SG(3)(6) Sour Gas (Meets NACE MR 0175 / ISO 15156, MR 0103) ★

Typical Integral Manifold Model Number: 3 0 6 R T 2 2 B A 1 1

Typical Transmitter Model Number: 3051TG3A2B21AS5B4

(1) Only available with 316 SST materials of construction and graphite-based packing.

(2) Not available with block-and-bleed manifold type

(3) Materials of Construction comply with recommendations per NACE MR0175/ISO 15156 for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(4) Includes graphite tape on plugs.

(5) Not available with Graphite-Based Packing Material code 2.

(6) Only available with 316 SST material of construction code 2. Manifolds with SG option are built with 316 SST body and bonnets; Alloy C-276 stems, 
tips/balls.
10
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Specifications

Pressure and Temperature Ratings

Figure 1. 304 Conventional Manifolds - Pressure vs. Temperature
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PTFE Packed, Integral Seat
Graphite Packed - Wafer, Integral Seat
Graphite Packed - Flanged (SST), Integral Seat
Graphite Packed - Flanged (CS), Integral Seat
Graphite Packed (ASME B31.1), Integral Seat

 Table 5. 304 Conventional Manifolds - Pressure and Temperature Ratings
Packing Seat Pressure and Temperature Ratings
PTFE Integral 6000 psi @ 200 °F (414 bar @ 93 °C)

4000 psi @ 400 °F (276 bar @ 204 °C)
Graphite - Wafer Integral 6000 psi @ 200 °F (414 bar @ 93 °C)

1500 psi @ 750 °F (103 bar @ 399 °C)
Graphite - Flanged (SST) Integral 6000 psi @ 200 °F (414 bar @ 93 °C)

1500 psi @ 1000 °F (103 bar @ 538 °C)
Graphite - Flanged (CS) Integral 6000 psi @ 200 °F (414 bar @ 93 °C)

1500 psi @ 800 °F (103 bar @ 427 °C)
Graphite (ASME B31.1) Integral 6000 psi @ 100 °F (414 bar @ 38 °C)

2915 psi @ 1000 °F (201 bar @ 538 °C)
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Figure 2. 305 Integral Manifolds - Pressure vs. Temperature

 Table 6. 305 Integral Manifolds - Pressure and Temperature Ratings(1)
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Packing(1) Seat Pressure and Temperature Ratings
PTFE Integral 6092 psi @ 200 °F (420 bar @ 93 °C)

4000 psi @ 400 °F (276 bar @ 204 °C)
PTFE Soft Delrin 6092 psi @ 200 °F (420 bar @ 38 °C)
Graphite Integral 6092 psi @ 200 °F (420 bar @ 93 °C)

1500 psi @ 750 °F (103 bar @ 399 °C)
Graphite (ASME B31.1) Integral 6092 psi @ 100 °F (420 bar @ 38 °C)

2915 psi @ 1000 °F (201 bar @ 538 °C)

(1) Except option HK:
PTFE, Integral seat: 2324 psi @ 200 °F (160 bar @ 93 °C), 1680 psi @ 400 °F (116 bar @ 204 °C)
Graphite, Integral seat: 2324 psi @ 200 °F (160 bar @ 93 °C), 1125 psi @ 750 °F (78 bar @ 399 °C)
12
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Figure 3. 306 Integral Manifolds - Pressure vs. Temperature
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 Table 7. 306 Integral Manifolds - Pressure and Temperature Ratings
Packing Seat Pressure and Temperature Ratings
PTFE Integral 10000 psi @ 85 °F (689 bar @ 29 °C)

4000 psi @ 400 °F (276 bar @ 204 °C)
Graphite Integral 6000 psi @ 200 °F (414 bar @ 93 °C)

1500 psi @ 750 °F (103 bar @ 399 °C)
Graphite (ASME B31.1) Integral 6000 psi @ 100 °F (414 bar @ 38 °C)

2915 psi @ 1000 °F (201 bar @ 538 °C)
13
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Process Connections

Instrument Connections

Test / Vent Connections
1/4-18 Female NPT

Manifold Bolts
Standard material is plated carbon steel per ASTM A449, Type 1
Alternative bolt materials offered through Option Codes

• L4 Austenitic 316 Stainless Steel Bolts
• L5 ASTM-A-193, Grade B7M Bolts
• L8 ASTM-A-193, Class 2, Grade B8M Bolts

 Table 8. Process Connections
Model and Style Connection
304

Flange by Pipe
Flange by Flange

Wafer

1/2 - 14 Female NPT
21/8-in. (54 mm) center-to-center connection (Process Adapters required)
1/2 - 14 Female NPT

Process Adapters
1/2 - 14 Female NPT Flange Adapter
1/2-in. Ferrule Flange Adapter
12-mm Ferrule Flange Adapter

305
Coplanar

Traditional
1/2 - 14 Female NPT
1/4 - 18 Female NPT (Process Adapters optional)

Optional Process Adapters
1/2 - 14 Female NPT Flange Adapter
12 mm Ferrule Flange Adapter

306
Block-and-Bleed

2-Valve
1/2 - 14 Male NPT
1/2 - 14 NPT (Male or Female)

 Table 9. Manifold - Transmitter Interface
Model Connection
304 Mounted to traditional transmitter flange, 21/8-in. (54 mm) center-to-center connection per IEC 61518,

Type B shut-off device (without SPIGOT)
305 Mounted directly to Coplanar sensor module of transmitter, 1.3-in. (287 mm) center-to-center process

isolators
306 1/2 - 14 Male NPT
14
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O-Rings

Figure 4. 304 Manifold O-Rings

Figure 5. 305 Manifold O-Rings

Manifold-to-Flange O-Rings
Same material as specified by manifold “Packing Material” 
selection:

• “1” = PTFE
• “2” = Graphite

Flange Adapter O-Rings
Glass-filled PTFE

Sensor Module-to-Manifold O-Rings
Specified in the transmitter model number
15
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Materials of Construction - Typical

Figure 6. Typical Rosemount Manifold Valve

Estimated Weight

 Table 10. 304 Conventional Manifolds - Process Wetted Materials of Construction
Component SST CS SST with SG Option
Body 316 SST CS 316 SST
Ball / Tip 316 SST /316Ti SST 316 SST Alloy C-276
Stem 316 SST 316 SST Alloy C-276
Packing PTFE / Graphite PTFE PTFE / Graphite
Bonnet 316 SST 316 SST 316 SST
Pipe Plug 316 SST CS 316 SST

 Table 11. 305 Integral Manifolds - Process Wetted Materials of Construction
Component SST Alloy C-276 316 SST with SG option
Body 316 SST Alloy C-276 316 SST
Ball / Tip 316 SST /316Ti SST Alloy C-276 Alloy C-276
Stem 316 SST Alloy C-276 Alloy C-276
Packing PTFE / Graphite PTFE / Graphite PTFE / Graphite
Bonnet 316 SST Alloy C-276 316 SST
Pipe Plug 316 SST Alloy C-276 316 SST
Drain / Vent Valve 316 SST Alloy C-276 Alloy C-276

 Table 12. 306 Inline Manifolds - Process Wetted Materials of Construction
Component SST Alloy C-276 316 SST with SG option
Body 316 SST Alloy C-276 316 SST
Ball / Tip 316 SST /316Ti SST Alloy C-276 Alloy C-276
Stem 316 SST Alloy C-276 Alloy C-276
Packing PTFE / Graphite PTFE / Graphite PTFE / Graphite
Bonnet 316 SST Alloy C-276 316 SST
Pipe Plug 316 SST Alloy C-276 316 SST
Bleed Screw 316 SST / 316Ti SST Alloy C-276 Alloy C-276

Bonnet

Stem

Packing

Ball / Tip

Body

Model and Description Weight
304

2-valve traditional flange x NPT
2-valve traditional flange-x flange

3-valve traditional flange x NPT
3-valve traditional flange x flange

3-valve wafer flange x NPT
5-valve wafer flange x NPT

5-valve traditional flange x NPT
5-valve traditional flange x flange

5.0 lbs (2.3 kg)
5.5 lbs (2.5 kg)
5.2 lbs (2.4 kg)
5.7 lbs (2.6 kg)
4.0 lbs (1.8 kg)
5.7 lbs (2.6 kg)
5.7 lbs (2.6 kg)
5.7 lbs (2.6 kg)

305
2-valve Coplanar

2-valve traditional
3-valve Coplanar

3-valve traditional
5-valve Coplanar

4.5 lbs (2.0 kg)
6.0 lbs (2.7 kg)
4.7 lbs (2.1 kg)
6.0 lbs (2.7 kg)
6.5 lbs (3.0 kg)

306
Block-and-Bleed

2-valve
1.1 lbs (0.5 kg)
2.5 lbs (1.1 kg)
16
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Dimensional Drawings

Rosemount 304 Two-Valve Flange X NPT Conventional Manifold

Dimensions are in inches (millimeters)

Rosemount 304 Two-Valve Flange X Flange Conventional Manifold

Dimensions are in inches (millimeters)

Rosemount 304 Three-Valve Flange X NPT Conventional Manifold

Dimensions are in inches (millimeters)

INSTRUMENT SIDE

PROCESS SIDE

2.12 (54)0.281 Mounting
Holes (2)

1/4 NPT Test

5.78 (147)

1.13 
(29)

Max Open

3.75 
(95)

1/2 NPT Process Connection 
on 2.125 (54) Centers (2)3.50 (89) 

Max 
Open

1/4 NPT Test

INSTRUMENT SIDE

PROCESS SIDE

2.12 (54)0.281 Mounting
Holes (2)

1/4 NPT Test

5.78 (147)

1.13 
(29)

Max Open
3.50 (89) 

Max Open

3.75 
(95)

7/16–20–UNF Mounting Holes 
(4) on a 2.125 x 1.625–in. 
Hole Pattern

1/4 NPT Test

INSTRUMENT SIDE

PROCESS SIDE

2.12 (54)

1.13 
(29)

1/4 NPT Test (2)

0.281 Mounting
Holes (2)

8.18 (208)
Max Open

3.50 (89) 
Max Open

3.75 
(95)

1/2 NPT Process Connection 
on 2.125 (54) Centers (2)
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Rosemount 304 Three-Valve Flange X Flange Conventional Manifold

Dimensions are in inches (millimeters)

Rosemount 304 Natural Gas Five-Valve Flange X NPT Conventional Manifold

Dimensions are in inches (millimeters)

Rosemount 304 Natural Gas Five-Valve Flange X Flange Conventional Manifold

Dimensions are in inches (millimeters)

INSTRUMENT SIDE

PROCESS SIDE

2.12 (54)

1.13 
(29)

0.281 Mounting
Holes (2)

1/4 NPT Test (2)

8.18 (208)
Max Open

3.50 (89) 
Max Open

3.75 
(95)

7/16–20–UNF Mounting Holes 
(4) on a 2.125 x 1.625–in. 
Hole Pattern

INSTRUMENT SIDE

PROCESS SIDE

0.281 Mounting
Holes (2)

8.18 (208)

1.13 
(29)

2.12 

Max Open

(54)

3.75 
(95)

1/2 NPT Process 
Connection on 2.125 (54) 
Centers (2)

3.5 (89)
Max 

Open

1/4 NPT 
Vent

1/4 NPT
Test (2)

INSTRUMENT SIDE

PROCESS SIDE

0.281 Mounting
Holes (2)

8.18 (208)

1.13 
(29)

2.12 

Max Open

(54)

3.75 
(95)

7/16–20–UNF Mounting Holes 
(4) on a 2.125 x 1.625–in. 
Hole Pattern

3.5 (89)
Max 

Open

1/4 NPT Vent

1/4 NPT
Test (2)
18
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Rosemount 304 Three-Valve Wafer Manifold 

Dimensions are in inches (millimeters)

Rosemount 304 Five-Valve Wafer Manifold

Dimensions are in inches (millimeters)

4.88 (124) 
Max Open

PROCESS SIDE

INSTRUMENT SIDE

1.25 (32)

9.13 (232) Max Open

1.50 
(38)

3.35 (85)

3/8–16 UNC 
Mounting 
Holes (2)

1/2–14 NPT Process 
Connection (2)

4.88 (124) 
Max Open

PROCESS SIDE

INSTRUMENT SIDE

1.25 (32)

10.75 (273) Max Open

1.50 
(38)

3.35 (85)
3/8–16 UNC 

Mounting Holes (2)

1/2–14 NPT Process 
Connection (2)

1/4–18 NPT 
Test/Vent 

Connection 
(2)
19
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Rosemount 305R Two-Valve Coplanar Style Manifold

Dimensions are in inches (millimeters)

Rosemount 305R Three-Valve Coplanar Style Manifolds

Dimensions are in inches (millimeters)

5.21 (132)

4.20 (107)

8.95 
(228)

7.2 (183)
Max Open

1/2-14 NPT on Manifold for Process Connection
1/4-18 NPT for test/vent connection.

4.55 (116)

7.70 
(196)

4.30 (109)
Max Open

5.21 (132)

4.20 (107)

8.95 
(228)

9.20 (234)
Max Open

1/2-14 NPT on Manifold for Process Connections, 2.125 inch center-to-center

4.55 (116)

7.70 
(196)

5.00 (127)
Max Open

Drain/Vent 
Valve
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Rosemount 305R Five-Valve Coplanar Style Manifold

Dimensions are in inches (millimeters)

5.21 (132)

4.20 (107)

8.95 
(228)

10.60 (269)
Max Open

1/2-14 NPT on Manifold for Process Connections, 2.125 inch center-to-center
1/4-18 NPT for test/vent connection.

4.55 (116)

7.70 
(196)

5.00 (127)
Max Open

Rosemount 305RT Two-Valve Traditional Style Manifold

Dimensions are in inches (millimeters)

5.21 (132)

4.20 (107)

3.75 (95) 
Max Open

6.40 (163) Max Open

1/2-14 NPT on optional 
Process Adapter*

4.55 (116)

7.70 
(196)

3.50 (89)
2.125 
(54)

1/4-18 NPT on traditional 
manifold for process 
connection without the 
use of a process adapter

1.63 (41)

1.10 (28)
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Rosemount 305RT Three-Valve Traditional Style Manifold

Dimensions are in inches (millimeters)

Rosemount 305RM Two-Valve Traditional Style Manifold

Dimensions are in inches (millimeters)

5.21 (132)

4.20 (107)

3.75 (95)
Max Open

8.90 (226) Max Open

1/2-14 NPT on optional 
Process Adapter*

4.55 (116)

7.70 
(196)

3.5 (87) 2.125 
(54)

1/4-18 NPT on traditional 
manifold for process 
connections without the 
use of process adapters

1.63 (41)

1.05 (27)

1.10 (28) 6.40 (163) Max Open
2.70 (69) 

Max 
* Adapters can be rotated to give adapter connection 
centers of 2.0 (51), 2.125 (54), or 2.25 (57).

Drain/Vent Valve

2.70 (69) 
Max 

Open

5.21 (132)
4.20 (107)

4.20 (107)
Max Open

1/2-14 NPT on optional 
Process Adapter*

4.55 (116)

7.70 
(196)

4.13 (105)

2.125 
(54)

1/4-18 NPT on traditional 
manifold for process 
connection without the 
use of a process adapter

1.63 (41)

1.10 (28) 6.5 (165) Max Open

1/4-18 NPT Vent 
Connection
22
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Rosemount 305RM Three-Valve Traditional Style Manifold

Dimensions are in inches (millimeters)

Rosemount 305RM Five-Valve Traditional Style Manifold

Dimensions are in inches (millimeters)

5.21 (132)

4.20 (107)

4.20 (107)
Max Open

1/2-14 NPT on optional 
Process Adapter*

0.75 (19) Clearance 
for Cover Removal

4.55 (116)

7.70 
(196)

4.13 (105)

2.5 
(63) 
Max 

Open

1/4-18 NPT on traditional 
manifold for process 
connections without the 
use of process adapters

1.10 (28)

9.02 (230) Max Open

Drain/Vent 
Valve

1.63 (41)

2.125 
(54)

6.5 (165) Max Open
1.05 (27)

* Adapters can be rotated to give adapter connection 
centers of 2.0 (51), 2.125 (54), or 2.25 (57).

5.21 (132)
4.20 (107)

4.2 (107)
Max Open

1/2-14 NPT on optional 
Process Adapter*

4.55 (116)

7.70 
(196)

4.13 (105)

2.5 
(63) 
Max 

Open

1/4-18 NPT on traditional 
manifold for process 
connections without the 
use of process adapters

1.10 (28)

9.02 (230) Max Open

1.63 (41)

2.125 
(54)

6.5 (165) Max Open
2.6 
(66)

* Adapters can be rotated to give adapter connection 
centers of 2.0 (51), 2.125 (54), or 2.25 (57).

Max Open
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Rosemount 306R Pressure Style Manifold (3051S_T Shown)

Dimensions are in inches (millimeters)

Installations for Rosemount 3051T and 3051S_T Transmitters for Panel Mounting

Dimensions are in inches (millimeters)

4.20 (107) 4.55 (116)

8.00 
(203)

1/4-18 NPT on traditional
vent connection

(pipe plug shown)

4.40 (112)4.85 
(123)

1/2-14 NPT Female NPT 
Process Connection (code BA)

Bleed Screw

3.75
(96)

BLOCK AND BLEED STYLE TWO-VALVE STYLE

Manifold valve orientation may vary with respect to transmitter mounting holes.

2.58 (65.53)

6.15
(156)

4.55
(116)

4.73 
(120)

6.90
(175.3)

ROSEMOUNT 3051T ROSEMOUNT 3051S_T

Manifold valve orientation may vary with respect to transmitter mounting holes.

6.354
(161)

7.97
(202)

4.72
(120)

6.90
(175.3)

6.15
(156) 4.13

(105)
24
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Installations for Rosemount 3051T and 3051S_T Transmitters for 2-in. Pipe Mounting

Dimensions are in inches (millimeters)

3.13 (79)

ROSEMOUNT 3051T ROSEMOUNT 3051S_T

6.25 (159) 3.13 (79)6.25 (159)

Manifold valve orientation may vary with respect to transmitter mounting holes.

Coplanar Manifold with Optional Bracket for 2-in. Pipe Mounting

Dimensions are in inches (millimeters)

OPTION CODE B4

4.9 
(125)

3.54 
(90)

6.25 (159)

2-inch U-Bolt for 
Pipe Mounting

7.68 
(195)
25
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Traditional Manifold with Optional Brackets for 2-in. Pipe Mounting

Dimensions are in inches (millimeters)

VS/VC Heavy Duty Manifold Mounting Bracket

Dimensions are in inches (millimeters)

B1/B7/BA MOUNTING BRACKET

B3/B9/BC MOUNTING BRACKET

8.18 (208) 3.56 
(90)

1.1 (28)

3.42 (86.9)3.50 (89)

2.62 (66)

0.93 (24)
3.56 
(90)

4.85 
(123)

13.03 
(331)

1.1 
(28)

3.50 
(89)

5.32 
(135)

7.7 
(196)

1.94 
(49.2)

3.50
(89)

2.75
(70)

5.88
(149)

Drain/Vent Valve 1.05 (26.67)

3.46
(88)

Max Open

4.20
(107)

2-in. Pipe

3.75 
(95)

PANEL MOUNT2-IN. PIPE MOUNT

2.93 
(74)

5.88
(145)
26
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OPTIONS

Module Guard
A sensor module guard is available to protect the 
transmitter process isolating diaphragms. This guard 
should be used whenever the transmitter is removed 
from the integral manifold to avoid damage to the 
isolating diaphragms.

• Part number: 00305-1000-0001 (5/pack)

P2 Cleaning for Special Services
Per ASTM G93-96, this option minimizes process 
contaminants by cleaning wetted surfaces with a 
suitable detergent.

SG Sour Gas
Materials of Construction comply with 
recommendations per NACE MR 0175/ISO 15156 for 
sour oil field production environments. Environmental 
limits apply to certain materials. Consult latest 
standard for details. Selected materials also conform 
to NACE MR0103 for sour refining environments.

Heat Block Kits
Rosemount 304 Manifolds are available with steam 
heat block kits for cold environments and services. 
The steam block attaches directly to the manifold to 
prevent the process from freezing. 

ASME B31.1 Power Piping Code
Rosemount Manifolds are available in configurations 
that meet the requirements of the ASME B31.1 
Power Piping Code. This code specifies design 
criteria for most air, gas, steam, water, and oil 
systems used in electric generating systems, central 
and district heating systems, industrial power plants, 
and geothermal plants. ASME B31.1 includes 
requirements for manifolds, valves, and piping. 
Transmitters and other measuring devices do not fall 
within the scope of this code.

Marking
Manifolds are tagged with a part number, schematic 
drawing, temperature, and pressure limits.

Other Publications
For additional information, go to 
www.rosemount.com.
27
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SPARE PARTS LIST
 Table 13. Rosemount 304 Conventional Manifold

Part Description Part Number (Traditional Style) Part Number (Wafer Style)
Mounting Brackets (qty. 1)
Manifold Heavy Duty Mounting Bracket, CS 01166-8005-0002 NA
Manifold Heavy Duty Mounting Bracket, SST 01166-8005-0001 NA
Manifold SST Mounting Bracket for 2-in. Pipe Mount NA 00305-0405-0001
O-Rings (set of 12)
Manifold-to-Flange O-Ring, Glass-filled PTFE 03031-0019-0003 03031-0019-0003
Manifold-to-Flange O-Ring, Graphite-filled PTFE 03031-1302-0002 03031-1302-0002
Manifold-to-Flange Bolt Kits (set of 4)
Consult factory for part numbers Consult Factory Consult Factory
Heater Block Kits (qty. 1)
Steam Block Kit 00305-0406-0001 NA

 Table 14. Rosemount 305 Integral Manifold
Part Description Part Number (Traditional Style) Part Number (Coplanar Style)
Mounting Brackets (qty. 1)
Manifold SST Mounting Bracket for 2-in Pipe Mount NA 00305-0405-0001
Bolt Kits (set of 4)
CS Bolt Kit 03031-0312-0001 03031-0311-0001
SST Bolt Kit 03031-0312-0002 03031-0311-0002
ANSI/ASTM-A-193-B7M Bolt Kit 03031-0312-0003 03031-0311-0003
Drain/Vents (qty. 1)
316 SST Drain/Vent for use with 3-valve 305 Manifold 01151-0028-0012 01151-0028-0012
Alloy C-276 Drain/Vent for use with 3-valve 305 Manifold 01151-0028-0013 01151-0028-0013
Coplanar Flange Kits (qty. 1)
Differential Flange Kit, SST NA 00305-1001-0001
Gauge Flange Kit, SST NA 00305-1001-1001
O-Rings (set of 12)
Manifold-to-Module O-Ring, Glass-filled PTFE 03031-0234-0001 03031-0234-0001
Manifold-to-Module O-Ring, Graphite-filled PTFE 03031-0234-0002 03031-0234-0002
Sensor Guard (set of 5)
Coplanar Module Sensor Guard 00305-1000-0001 00305-1000-0001
28
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Rosemount 3051C Coplanar Pressure Transmitter

See Specifications  and options for more details on each configuration. 

Additional information
Specifications: page 47

Certifications: page 57

Dimensional Drawings page 63

Rosemount 3051C Coplanar Pressure Transmitters are the industry standard for Differential, 
Gage, and Absolute pressure measurement. The Coplanar Platform enables seamless 
integration with manifolds, flow and level solutions. Capabilities include:

 Power Advisory can proactively detect degraded electrical loop integrity issues (Option Code 
DA0)

 Local Operator Interface with straightforward menus and built-in configuration buttons 
(Option Code M4)

 Scaled variable, process alerts and selectable HART® (Option Code HR5 or HR7)

 Safety Certification (Option Code QT)

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.

Model Transmitter type

3051C Coplanar Pressure Transmitter

Measurement type

Standard Standard

D Differential ★

G Gage ★

Expanded

A(1) Absolute

Pressure range

Differential (3051CD) Gage (3051CG) Absolute (3051CA)

Standard Standard

1
–25 to 25 inH2O
(-62,16 to 62,16 mbar)

–25 to 25 inH2O
(-62,16 to 62,16 mbar)

0 to 30 psia
(0 to 2,07 bar)

★

2
–250 to 250 inH2O
(-621,60 to 621,60 mbar)

–250 to 250 inH2O
(-621,60 to 621,60 mbar)

0 to 150 psia
(0 to 10,34 bar)

★

3
–1000 to 1000 inH2O
(-2,49 to 2,49 bar)

–393 to 1000 inH2O
(-0,98 to 2,49 bar) 

0 to 800 psia
(0 to 55,16 bar)

★

4
–300 to 300 psi
(-20,68 to 20,68 bar)

–14.2 to 300 psi
(-0,98 to 20,68 bar)

0 to 4000 psia
(0 to 275,79 bar)

★

5
–2000 to 2000 psi
(-137,90 to 137,90 bar)

–14.2 to 2000 psi
(-0,98 to 137,90 bar)

N/A
★

Expanded

0(2) 
–3 to 3 inH2O
(-7,46 to 7,46 mbar)

N/A N/A

3051C Coplanar
Pressure Transmitter
4 www.rosemount.com
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Transmitter output

Standard Standard

A(3) 4–20 mA with Digital Signal Based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(4) PROFIBUS PA Protocol ★

X(5) Wireless (Requires wireless options and engineered polymer housing) ★

Expanded

M(6) Low-Power, 1-5 Vdc with Digital Signal Based on HART Protocol (See Option C2 for 0.8-3.2 Vdc Output)

Materials of construction

Process flange type Flange material Drain/vent

Standard Standard

2 Coplanar SST SST ★

3(7) Coplanar Cast C-276 Alloy C-276 ★

4 Coplanar Alloy 400 Alloy 400/K-500 ★

5 Coplanar Plated CS SST ★

7(7) Coplanar SST Alloy C-276 ★

8(7) Coplanar Plated CS Alloy C-276 ★

0 Alternate Process Connection ★

Isolating diaphragm

Standard Standard

2(7) 316L SST ★

3(7) Alloy C-276 ★

Expanded

4(8) Alloy 400

5(8) Tantalum (Available on 3051CD and CG, Ranges 2–5 only. Not available on 3051CA) 

6(8) Gold-plated Alloy 400 (Use in combination with O-ring Option Code B.)

7(8) Gold-plated 316 SST

O-ring

Standard Standard

A Glass-filled PTFE ★

B Graphite-filled PTFE ★

Sensor fill fluid

Standard Standard

1 Silicone ★

2(8) Inert (Differential and Gage only) ★

Housing material Conduit entry size

Standard Standard

A Aluminum ½–14 NPT ★

B Aluminum M20 × 1.5 ★

J SST ½–14 NPT ★

K SST M20 × 1.5 ★

P(9) Engineered Polymer No Conduit Entries ★

Expanded

D Aluminum G½

M SST G½

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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Wireless options (Requires wireless output code X and Engineered Polymer housing code P)

Wireless transmit rate, operating frequency, and protocol

Standard Standard

WA3 User Configurable Transmit Rate, 2.4GHz WirelessHART ★

Antenna and SmartPower

Standard Standard

WP5 Internal Antenna, Compatible with Green Power Module (I.S. Power Module Sold Separately) ★

HART revision configuration (Requires HART Protocol output code A)

Standard Standard

HR5(10)(13) Configured for HART Revision 5 ★

HR7(11)(13) Configured for HART Revision 7 ★

Options (Include with selected model number)

PlantWeb™ control functionality

Standard Standard

A01 FOUNDATION fieldbus Advanced Control Function Block Suite ★

PlantWeb diagnostic functionality

Standard Standard

DA0(12)(13) Power Advisory HART Diagnostic ★

D01 FOUNDATION fieldbus® Diagnostics Suite ★

Alternate flange(14) 

Standard Standard

H2 Traditional Flange, 316 SST, SST Drain/Vent ★

H3(7) Traditional Flange, Alloy C, Alloy C-276 Drain/Vent ★

H4 Traditional Flange, Cast Alloy 400, Alloy 400/K-500 Drain/Vent ★

H7(7) Traditional Flange, 316 SST, Alloy C-276 Drain/Vent ★

HJ DIN-Compliant Traditional Flange,SST,7/16 in. Adapter/Manifold Bolting ★

FA Level Flange, SST, 2 in., ANSI Class 150, Vertical Mount 316 SST drain/vent ★

FB Level Flange, SST, 2 in., ANSI Class 300, Vertical Mount 316 SST drain/vent ★

FC Level Flange, SST, 3 in., ANSI Class 150, Vertical Mount 316 SST drain/vent ★

FD Level Flange, SST, 3 in., ANSI Class 300, Vertical Mount 316 SST drain/vent ★

FP DIN Level Flange, SST, DN 50, PN 40, Vertical Mount 316 SST drain/vent ★

FQ DIN Level Flange, SST, DN 80, PN 40, Vertical Mount 316 SST drain/vent ★

Expanded

HK(15) DIN Compliant Traditional Flange, SST, 10 mm Adapter/Manifold Bolting 316 SST

HL DIN Compliant Traditional Flange, SST, 12mm Adapter/Manifold Bolting (Not available on 3051CD0) 316 SST

Manifold assembly(16)

Standard Standard

S5 Assemble to Rosemount 305 Integral Manifold ★

S6 Assemble to Rosemount 304 Manifold or Connection System ★

Integral mount primary element(15)(16)

Standard Standard

S3 Assemble to Rosemount 405 Compact Orifice Plate ★

S4(17) Assemble to Rosemount Annubar™ or Rosemount 1195 Integral Orifice ★

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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Seal assemblies(16) 

Standard Standard

S1(18) Assemble to one Rosemount 1199 seal ★

S2(19) Assemble to two Rosemount 1199 seals ★

Mounting bracket(20) 

Standard Standard

B4 Coplanar flange bracket, all SST, 2-in. pipe and panel ★

B1 Traditional flange bracket, CS, 2-in. pipe ★

B2 Traditional flange bracket, CS, panel ★

B3 Traditional flange flat bracket, CS, 2-in. pipe ★

B7 Traditional flange bracket, B1 with SST bolts ★

B8 Traditional flange bracket, B2 with SST bolts ★

B9 Traditional flange bracket, B3 with SST bolts ★

BA Traditional flange bracket, B1, all SST ★

BC Traditional flange bracket, B3, all SST ★

Product certifications

Standard Standard

E8 ATEX Flameproof and Dust Certification ★

I1(21) ATEX Intrinsic Safety and Dust ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

N1 ATEX Type n Certification and Dust ★

K8 ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, I1 and N1) ★

E4(22) TIIS Flame-proof ★

I4(23) TIIS Intrinsic Safety ★

E5 FM Explosion-proof, Dust Ignition-Proof ★

I5(24) FM Intrinsically Safe, Division 2 ★

IE FM FISCO Intrinsically Safe; for FOUNDATION fieldbus protocol only ★

K5 FM Explosion-proof, Dust Ignition-Proof, Intrinsically Safe, and Division 2 ★

C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

I6 (9) CSA Intrinsic Safety ★

K6 CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6, E8, and I1) ★

E7 IECEx Flameproof, Dust Ignition-proof ★

I7 IECEx Intrinsic Safety ★

N7 IECEx Type n Certification ★

K7 IECEx Flame-proof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7, and E7) ★

E2 INMETRO Flameproof ★

I2 INMETRO Intrinsic Safety ★

K2 INMETRO Flameproof, Instrinsic Safety ★

E3 China Flameproof ★

I3 China Intrinsic Safety ★

N3 China Type n ★

KB FM and CSA Explosion-proof, Dust Ignition Proof, Intrinsically Safe, and Division 2 (combination of K5 and C6) ★

KD FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) ★

Drinking water approval

Standard Standard

DW(25) NSF drinking water approval ★

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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Shipboard approvals 

Standard Standard

SBS(8) American Bureau of Shipping ★

Custody transfer

Standard Standard

C5(12) Measurement Canada Accuracy Approval (Limited availability depending on transmitter type and range. Contact an 
Emerson Process Management representative)

★

Bolting material

Standard Standard

L4 Austenitic 316 SST Bolts ★

L5 ASTM A 193, Grade B7M Bolts ★

L6 Alloy K-500 Bolts ★

Display and interface options

Standard Standard

M4(26) LCD Display with Local Operator Interface ★

M5 LCD Display ★

Calibration certificate

Standard Standard

Q4 Calibration Certificate ★

QG Calibration Certificate and GOST Verification Certificate ★

QP Calibration certification and tamper evident seal ★

Material traceability certification

Standard Standard

Q8 Material Traceability Certification per EN 10204 3.1 ★

Quality certification for safety

Standard Standard

QS(12) Prior-use certificate of FMEDA data ★

QT(12)(13) Safety certified to IEC 61508 with certificate of FMEDA ★

Configuration buttons

Standard Standard

D4(12) Analog Zero and Span ★

DZ(27) Digital Zero Trim ★

Transient protection

Standard Standard

T1(8)(28) Transient Protection Terminal Block ★

Software configuration

Standard Standard

C1
Custom Software Configuration (Completed CDS 00806-0100-4007 for wired and 00806-0100-4100 for Wireless required 
with order)

★

Expanded

C2 0.8-3.2 Vdc Output with Digital Signal Based on HART Protocol (Available with Output code M only) ★

Gage pressure calibration

Standard Standard

C3 Gage Calibration (Model 3051CA4 only) ★

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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Alarm levels

Standard Standard

C4(12)(29) Analog Output Levels Compliant with NAMUR Recommendation NE 43, Alarm High ★

CN(12)(29) Analog Output Levels Compliant with NAMUR Recommendation NE 43, Alarm Low ★

CR(12)(13) Custom alarm and saturation signal levels, high alarm (requires C1 and Configuration Data Sheet) ★

CS(12)(13) Custom alarm and saturation signal levels, low alarm (requires C1 and Configuration Data Sheet) ★

CT(12)(13) Low alarm (standard Rosemount alarm and saturation levels) ★

Pressure testing

Expanded

P1 Hydrostatic Testing with Certificate

Cleaning process area

Expanded

P2 Cleaning for Special Service

P3 Cleaning for <1 PPM Chlorine/Fluorine

Pressure calibration

Expanded

P4 Calibrate at Line Pressure (Specify Q48 on order for corresponding certificate)

High accuracy

Standard Standard

P8(30) 0.04% Accuracy to 5:1 turndown ★

Flange adapters

Standard Standard

DF(31) 1/2 -14 NPT flange adapter(s) ★

Vent/drain valves

Expanded

D7 Coplanar Flange Without Drain/Vent Ports

Conduit plug

Standard Standard

DO(8)(32) 316 SST Conduit Plug ★

RC1/4 RC1/2 process connection

Expanded

D9(33) RC ¼ Flange with RC ½ Flange Adapter - SST

Max static line pressure

Standard Standard

P9 4500 psig (310,26 bar) Static Pressure Limit (3051CD Ranges 2–5 only) ★

Ground screw

Standard Standard

V5(8)(34) External Ground Screw Assembly ★

Surface finish

Standard Standard

Q16 Surface finish certification for sanitary remote seals ★

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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Toolkit total system performance reports

Standard Standard

QZ Remote Seal System Performance Calculation Report ★

Conduit electrical connector

Standard Standard

GE(8) M12, 4-pin, Male Connector (eurofast®) ★

GM(8) A size Mini, 4-pin, Male Connector (minifast®) ★

NACE Certificate

Standard Standard

Q15(35) Certificate of Compliance to NACE MR0175/ISO 15156 for wetted materials ★

Q25(35) Certificate of Compliance to NACE MR0103 for wetted materials ★

Typical model number: 3051CD 2 A 2 2 A 1 A B4

(1) Wireless output (Code X) available in absolute measurement type (Code A) with only range 1-4, 316L SST isolating diaphragm material (Code 2), silicone fill fluid 
(Code 1), and housing code (Code P).

(2) 3051CD0 is available only with Output Code A and X. Output Code A only available with Process Flange Code 0 (Alternate Flange H2, H7, HJ, or HK), Isolating 
Diaphragm Code 2, O-ring Code A, and Bolting Option L4. Output Code X and draft range 0 only available with Silicone Fill Fluid Code 1 and Process Flange Code 
0 (Alternate Flange H2), Isolating Diaphragm Code 2, O-ring Code A, and Bolting Option L4.

(3) HART Revision 5 is the default HART output. The Enhanced 3051 can be factory or field configured to HART Revision 7. To order HART Revision 7 factory 
configured, add option code HR7.

(4) For local addressing and configuration, M4 (Local Operator Interface) is required.

(5) Available approvals are FM Intrinsically Safe, (option code I5), CSA Intrinsically Safe (option code I6), ATEX Intrinsic Safety (option code I1), and IECEx Intrinsic 
Safety (option code I7).

(6) Only available with C6, E2, E5, I5, K5, KB and E8 approval. Not available with GE, GM, P8, SBS, DA0, M4, D4, DZ, QT, HR5, HR7, CR, CS, CT.

(7) Materials of Construction comply with recommendations per NACE MR0175/ISO 15156 for sour oil field production environments. Environmental limits apply 
to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(8) Not Available with Wireless output (output code X).

(9) Only available with Wireless output (output code X).

(10) Configures the HART output to HART Revision 5. The device can be field configured to HART Revision 7 if needed.

(11) Configures the HART output to HART Revision 7. The device can be field configured to HART Revision 5 if needed.

(12) Only available with HART 4-20 mA output (output code A).

(13) Select Configuration Buttons (option code D4 or DZ) or Local Operator Interface (option code M4) if local configuration buttons are required.

(14) Requires 0 code in Materials of Construction for Alternate Process Connection.

(15) Not valid with optional code P9 for 4500 psi Static Pressure.

(16) “Assemble-to” items are specified separately and require a completed model number.

(17) Process Flange limited to Coplanar (option codes 2, 3, 5, 7, 8) or Traditional (option codes H2, H3, H7).

(18) Not valid with optional code D9 for RC1/2 Adapters.

(19) Not valid for optional codes DF and D9 for Adapters.

 Table 1. 3051C Coplanar Pressure Transmitters ordering information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.

__The Expanded offering is subject to additional delivery lead time.
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(20) Panel mounting bolts are not supplied.

(21) Dust approval not applicable to output code X. See "IEC 62591 (WirelessHART Protocol)" on page 62 for wireless approvals.

(22) Available only with output codes A - 4-20 mA HART and F - FOUNDATION fieldbus.

(23) Available only with 3051CD and 3051CG and output code A - 4-20 mA HART.

(24)  Intrinsically Safe only available with Wireless.

(25) Not available with Alloy C-276 isolator (3 code), tantalum isolator (5 code), all cast C-276 flanges, all plated CS flanges, all DIN flanges, all Level flanges, 
assemble-to manifolds (S5 and S6 codes), assemble-to seals (S1 and S2 codes), assemble-to primary elements (S3 and S4 codes), surface finish certification (Q16 
code), and remote seal system report (QZ code).

(26) Not available with FOUNDATION fieldbus (output code F), Wireless (output code X), or Low Power Output (output code M).

(27) Only available with HART 4-20 mA output (output code A) and Wireless output (output code X)

(28) The T1 option is not needed with FISCO Product Certifications; transient protection is included in the FISCO product certification codes IA and IE.

(29) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field for the standard 3051.

(30) Only available with Standard 3051 range 2-4. See specification section for more information.

(31) Not valid with Alternate Process Connection options S3, S4, S5, and S6.

(32) Transmitter is shipped with a 316 SST Conduit plug (uninstalled) in place of standard carbon steel conduit plug.

(33) Not available with Alternate Process Connection; DIN Flanges and Level Flanges.

(34) The V5 options is not needed with the T1 option; external ground screw assembly is included with the T1 option.

(35) NACE compliant wetted materials are identified by Footnote (7).
11www.rosemount.com
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Product certifications

Approved manufacturing locations
Rosemount Inc. — Chanhassen, Minnesota USA
Emerson Process Management GmbH & Co. — Wessling, Germany
Emerson Process Management Asia Pacific 
Private Limited — Singapore
Beijing Rosemount Far East Instrument Co., LTD — Beijing, China
Emerson Process Management LTDA — Sorocaba, Brazil
Emerson Process Management (India) Pvt. Ltd. — Daman, India

European directive information
The EC declaration of conformity for all applicable European directives 
for this product can be found on the Rosemount website at 
www.rosemount.com. A hard copy may be obtained by contacting an 
Emerson Process Management representative.

Ordinary location certification for factory mutual
As standard, the transmitter has been examined and tested to 
determine that the design meets basic electrical, mechanical, and fire 
protection requirements by FM, a nationally recognized testing 
laboratory (NRTL) as accredited by the Federal Occupational Safety 
and Health Administration (OSHA).

HART Protocol
E5 Explosion-Proof and Dust Ignition Proof

Certificate No: 0T2H0.AE
Applicable Standards: FM Class 3600 – 1998, FM Class 3615 – 
2006, FM Class 3810 – 2005, ANSI/NEMA 250 - 2003

Markings: Explosion-Proof for Class I, Division 1, Groups B, C, and 
D.

Dust-Ignition-Proof for Class II, Division 1, Groups E, F, G; and Class 
III, Division 1.
T5 (Ta = -50 °C to +85 °C), Factory Sealed, Enclosure Type 4x

I5 Intrinsically Safe and Non-Incendive
Certificate No: 1Q4A4.AX
Applicable Standards: FM Class 3600 – 1998, FM Class 3610 – 
2010, FM Class 3611 – 2004, FM Class 3810 – 2005
Markings: Intrinsically Safe for use in Class I, Division 1, Groups A, 
B, C, and D; Class II, Division 1, Groups E, F, and G; Class III, Division 
1 when connected per Rosemount drawing 03031-1019 and 
00375-1130 (When used with a Field Communicator); 
Non-incendive for Class I, Division 2, Groups A, B, C, and D. 
Temperature Code: T4 (Ta = -50 °C to +70 °C), T5 (Ta = -50 °C to 
+40 °C), Enclosure Type 4x.

Special Conditions for Safe Use: 

1.) The Model 3051 transmitter housing contains aluminum and is 
considered a potential risk of ignition by impact or friction. Care 
must be taken into account during installation and use to prevent 
impact and friction.

2.) The Model 3051 transmitter with the transient terminal block 
(Option code T1) will not pass the 500Vrms dielectric strength 
test and this must be taken into account during installation.

CSA international

All CSA hazardous location approved transmitters are certified to 
ANSI/ISA 12.27.01-2003.

C6 Explosionproof, Dust-Ignitionproof, Intrinsically Safe 
and Division 2
Certificate No.: 1053834
Applicable Standards: ANSI/ISA 12.27.01-2003, CSA Std. C22.2 
No. 30 -M1986, CSA Std. C22.2 No.142-M1987, CSA Std. C22.2. 
No.157-92, CSA Std. C22.2 No. 213 - M1987
Markings: Explosionproof for Class I, Division 1, Groups B, C and D.
Dust-Ignitionproof for Class II and Class III, Division 1, Groups E, F 
and G.
Intrinsically safe for Class I, Division 1, Groups A, B, C and D when 
connected in accordance with Rosemount drawing 03031-1024. 
Temperature Code T3C.
Suitable for Class I, Division 2 Groups A, B, C, and D. 
Enclosure type 4X, factory sealed. Single Seal (See Drawing 
03031-1053).

European certifications

E8 ATEX Flame-Proof and Dust
Certification No.: KEMA00ATEX2013X, Baseefa11ATEX0275
Applicable Standards: EN60079-0: 2012, EN60079-1: 2007, 
EN60079-26: 2007, IEC 60079-0:2011, EN60079-31:2009
Markings: II 1/2 G, Ex d IIC T6 (–50  Ta  65 °C) Ga/Gb,
Ex d IIC T5 (–50  Ta  80 °C) Ga/Gb, 

II D Ex ta IIIC T50°C T500 60°C Da
1180

Special Conditions for Safe Use (X):

1.) In case of repair, contact the manufacturer for information on 
the dimensions of the flameproof joints.

2.) This device contains a thin wall diaphragm. Installation, 
maintenance and use shall take into account the environmental 
conditions to which the diaphragm will be subjected. The 
manufacturer's instructions for installation and maintenance shall 
be followed in detail to assure safety during its expected lifetime.

3.) The capacitance of the wrap around label to the enclosure, 
1.6E-9 F, exceeds the limit in Table 9 of IEC 60079-0. The user shall 
determine suitability for the specific application. 

4.) Wait at least 2 minutes after powering down device before 
opening covers, when a hazardous atmosphere is present.

I1 ATEX Intrinsic Safety and Dust
Certificate No.: BAS 97ATEX1089X 
Applicable Standards: IEC60079-0:2011, EN60079-11: 2012, 
EN60079-31: 2009, 
Markings:  II 1 GD, Ex ia IIC T4 Ga (–60  Ta  +70 °C), 
Ex ia IIC T5 Ga (–60  Ta  +40 °C)
Ex ta IIIC T50 °C T500 60°C Da
IP66,

1180

Process temp Ambient temp Temp class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5

 Table 14. Input parameters
Ui = 30V
Ii = 200 mA
Pi = 0.9 W 
Ci = 0.012 μF
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Special Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-11. This must be taken into 
account when installing the apparatus.

2.) The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however care should be 
taken to protect it from impact or abrasion if located in Zone 0.

I4 TIIS Intrinsic Safety
Certification No.: TC16406
Markings: Ex ia IIC T4

IECEx certifications

E7 IECEx Flame-proof and Dust
Certification No.: IECEx KEM 09.0034X, IECEx BAS 10.0034
Applicable Standards: IEC60079-0:2011, IEC60079-1:2007, 
IEC60079-26:2006, IEC60079-31:2008
Markings: Ex d IIC T5...T6 Ga/Gb, T5 (-50 °C  Ta  80 °C)/T6 (-50 °C 
 Ta  65 °C), Ex ta IIIC T50°C T50060°C Da

Conditions of certification (X): 

1.) This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the environmental 
conditions to which the diaphragm will be subjected. The 
manufacturer's instructions for installation and maintenance shall 
be followed in detail to assure safety during its expected lifetime.

2.) For information on the dimensions of the flameproof joints the 
manufacturer shall be contacted.

3.) The capacitance of the wrap around label to the enclosure, 
1.6E-9 F, exceeds the limit in Table 9 of IEC 60079-0. The user shall 
determine suitability for the specific application.

4.) Wait at least 2 minutes after powering down device before 
opening covers, when a hazardous atmosphere is present.

I7 IECEx Intrinsic Safety
Certification No.: IECEx BAS 09.0076X
Applicable Standards: IEC60079-0:2011, IEC 60079-11: 2011
Markings: Ex ia IIC T5 Ga (-60°C  Ta  40°C), Ex ia IIC T4 Ga (-60°C 
 Ta  70°C)

Conditions of certification (X):

1.) If the apparatus is fitted with an optional 90V transient 
suppressor, it is not capable of withstanding the 500V insulation 
test required by IEC 60079-11. This must be taken into account 
when installing the apparatus. 

2.) The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however, care should be 
taken to protect it from impact or abrasion if located in Zone 0. 

N7 IECEx Type ‘n’
Certification No.: IECEx BAS 09.0077X
Applicable Standards: IEC60079-0:2011, IEC60079-15:2010
Markings: Ex nA IIC T5 Gc (-40  Ta  70 °C)

Conditions of certification (X): 

The apparatus is not capable of withstanding the 500V insulation 
test required by IEC 60079-15. This must be taken into account 
when installing the apparatus.

Inmetro certifications 

E2 Flameproof
Certificate No: CEPEL 97.0073X (Mfg USA and Singapore)
Certificate No: CEPEL 07.1383X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, IEC60079-1:2009, 
IEC60079-26:2008, IEC60529:2009
Markings: Ex d IIC T6 Ga/Gb (-50°C  Ta  +65°C)
Ex d IIC T5 Ga/Gb (-50°C  Ta  +80°C)
IP66W

I2 Intrinsic Safety
Certificate No.: CEPEL 97.0072X (Mfg USA and Singapore)
Certificate No.: CEPEL 07.1412X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, IEC60079-11:2009, 
IEC60079-26:2008, IEC60529:2009
Markings: Ex ia IIC Ga T5 (-20°C  Ta  +40°C)
Ex ia IIC Ga T4 (-20°C  Ta  +70°C)
IP66W

Special Condition for Safe Use (X):

See Certificate.

China certifications

E3 Flameproof and Dust
NEPSI Certificate No.: GYJ091065X
Applicable Standards: GB3836.1-2000, 
GB3836.4-2000,GB4208-1993, GB12476-2000
Markings: Ex d II C T5/T6, -50°~+80°C (T5), -50°~+65°C (T6), DIP 
A21 TA T90°C, IP66

Special Conditions for Safe Use (X):

Refer to Appendix B of the Rosemount 3051 reference manual 
(00809-0100-4001).

I3 Intrinsic Safety and Dust
NEPSI Certificate No: GYJ091066X
Applicable Standards: GB3836.1-2000, 
GB3836.2-2000,GB4208-1993, GB12476-2000
Markings: Ex ia II C T4/T5, -60°~+40°C (T5), -60°~+70°C (T4), DIP 
A21 TA T80°C

Special Conditions for Safe Use (X):

Refer to Appendix B of the Rosemount 3051 reference manual 
(00809-0100-4001).

Process temp Ambient temp Temp class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5

 Table 15. Input parameters
Ui = 30 V
Ii = 200 mA
Pi = 0.9 W 
Ci = 0.012 μF
Li = 0

 Table 16. Input parameters
Ui = 30 V
Ii = 200 mA
Pi = 0.9 W 
Ci = 0.012 μF
Li = Desprezivel
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FOUNDATION™ Fieldbus and Profibus PA protocols

Hazardous locations certifications

North American certifications

FM approvals

E5 Explosion-Proof and Dust Ignition Proof
Certificate No: 0T2H0.AE
Applicable Standards: FM Class 3600 – 1998, FM Class 3615 – 
2006, FM Class 3810 – 2005, ANSI/NEMA 250 -
2003
Markings: Explosion-Proof for Class I, Division 1, Groups B,
C, and D.
Dust-Ignition-Proof for Class II, Division 1, Groups E, F, G, and Class 
III, Division 1.
T5 (Ta = -50 °C to +85 °C), Factory Sealed, Enclosure Type 4x. 

I5 Intrinsically Safe and Non-Incendive
Certificate No: 1Q4A4.AX
Applicable Standards: FM Class 3600 – 1998, FM Class 3610 – 
2010, FM Class 3611 – 2004, FM Class 3810 – 2005
Markings: Intrinsically Safe for use in Class I, Division 1, Groups A, 
B, C, and D; Class II, Division 1, Groups E, F, and G; Class III, Division 
1 when connected per Rosemount drawing 03031-1019 and 
00375-1130 (When used with a Field Communicator); 
Non-incendive for Class I, Division 2, Groups A, B, C, and D. 
Temperature Code: T4 (Ta = -50 °C to +60 °C), Enclosure Type 4x.

Special Conditions for Safe Use (X):

1.) The Model 3051 transmitter housing contains aluminum and is 
considered a potential risk of ignition by impact or friction. Care 
must be taken into account during installation and use to prevent 
impact and friction.

2.) The Model 3051 transmitter with the transient terminal block 
(Option code T1) will not pass the 500Vrms dielectric strength 
test and this must be taken into account during installation.

Canadian Standards Association (CSA)

All CSA hazardous approved transmitters are certified per ANSI/ISA 
12.27.01-2003.

C6 Explosionproof, Dust-Ignitionproof, Intrinsically Safe 
and Division 2
Certificate No.: 1053834
Applicable Standards: ANSI/ISA 12.27.01-2003, CSA Std. C22.2 
No. 30 -M1986, CSA Std. C22.2 No.142-M1987, CSA Std. C22.2. 
No.157-92, CSA Std. C22.2 No. 213 - M1987
Markings: Explosionproof for Class I, Division 1, Groups B, C and D.
Dust-Ignitionproof for Class II and Class III, Division 1, Groups E, F 
and G.
Intrinsically safe for Class I, Division 1, Groups A, B, C and D when 
connected in accordance with Rosemount drawing 03031-1024. 
Temperature Code T3C.
Suitable for Class I, Division 2 Groups A, B, C, and D. 
Enclosure type 4X, factory sealed. Single Seal (See Drawing 
03031-1053).

European certifications

I1 ATEX Intrinsic Safety and Dust
Certificate No.: BAS 97ATEX1089X 
Applicable Standards: IEC60079-0:2011, EN60079-11: 2012, 
EN60079-31: 2009, 
Markings:  II 1 GD, Ex ia IIC T4 Ga (–60  Ta  +60 °C), 
Ex ta IIIC T50 °C T500 60 °C Da, 

1180

Special Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-11. This must be taken into 
account when installing the apparatus.

2.) The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however care should be 
taken to protect it from impact or abrasion if located in Zone 0.

IA ATEX FISCO Intrinsic Safety 
Certificate No.: BAS 97ATEX1089X 
Applicable Standards: IEC60079-0:2011, EN60079-11: 2012, 
EN60079-31: 2009, 
Markings:  II 1 GD, Ex ia IIC T4 Ga (–60  Ta  +60 °C), 
Ex ta IIIC T50 °C T500 60 °C Da, Ui = 30 V Ii = 200 mA Pi = 0.9 W Ci = 
0.012 μF, IP66,

1180

Special Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-11. This must be taken into 
account when installing the apparatus.

2.) The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however care should be 
taken to protect it from impact or abrasion if located in Zone 0.

N1 ATEX Non-incendive/Type n and Dust 
Certification No.: BAS 00ATEX3105X 
Applicable Standards: IEC60079-0:2011, EN60079-15:2010, 
EN60079-31:2009
Markings: II 3 GD, Ex nA IIC Gc T5 (–40  Ta  70 °C), 
Ex ta IIIC T50 °C T500 60 °C Da, IP66

 Table 17. Input parameters
Ui = 30V
Ii = 300 mA
Pi = 1.3 W 
Ci = 0 μF

 Table 18. Input parameters
Ui = 17.5 V
Ii = 380 mA
Pi = 5.32 W 
Ci =  5 μF
Li = 10 μH
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Special Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V 
insulation test required by EN60079-15. This must be taken into 
account when installing the apparatus.

2.) This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the environmental 
conditions to which the diaphragm will be subjected. The 
manufacturer’s instructions for installation and maintenance shall 
be followed in detail to assure safety during its expected lifetime. 
In case of repair, contact the manufacturer for more information 
on the dimensions of the flameproof joints. 

E8 ATEX Flameproof and Dust
Certification No.: KEMA00ATEX2013X, Baseefa11ATEX0275
Applicable Standards: EN60079-0: 2012, IEC60079-0:2011, 
EN60079-1:2007, EN60079-26:2007, EN60079-31:2009
Markings: II 1/2 G, Ex d IIC T6 (–50  Ta  65 °C) Ga/Gb,
Ex d IIC T5 (–50  Ta  80 °C) Ga/Gb, II 1 D, Ex ta IIIC T50 °C 
T50060 °C Da

1180

Special Conditions for Safe Use (X):

1.) In case of repair, contact the manufacturer for information on 
the dimensions of the flameproof joints.

2.) This device contains a thin wall diaphragm. Installation, 
maintenance and use shall take into account the environmental 
conditions to which the diaphragm will be subjected. The 
manufacturer's instructions for installation and maintenance shall 
be followed in detail to assure safety during its expected lifetime.

3.) The capacitance of the wrap around label to the enclosure, 
1.6E-9 F, exceeds the limit in Table 9 of IEC 60079-0. The user shall 
determine suitability for the specific application. 

4.) Wait at least 5 minutes after powering down device before 
opening covers, when a hazardous atmosphere is present.

IECEx certifications

I7 IECEx Intrinsic Safety
Certification No.: IECEx BAS 09.0076X
Applicable Standards: IEC60079-0:2011, IEC 60079-11:2011
Markings: Ex ia IIC T4 Ga (-60 °C  Ta  60 °C) 

Special Conditions for Safe Use (X):

1.) If the apparatus is fitted with an optional 90V transient 
suppressor, it is not capable of withstanding the 500V insulation 
test required by IEC 60079-11. This must be taken into account 
when installing the apparatus. 

2.) The enclosure may be made of aluminum alloy and given a 
protective polyurethane paint finish; however, care should be 
taken to protect it from impact or abrasion if located in Zone 0. 

E7 IECEx Flame-proof 
Certification No.: IECEx KEM 09.0034X
Applicable Standards: IEC60079-0:2011, IEC60079-1:2007-04, 
IEC60079-26:2006,
Markings: Ex d IIC T5...T6 Ga/Gb, T5 (-50 °C  Ta  80 °C)/T6 (-50 °C 
 Ta  65 °C)

Special Conditions for Safe Use (X): 

1.) This device contains a thin wall diaphragm. Installation, 
maintenance, and use shall take into account the environmental 
conditions to which the diaphragm will be subjected. The 
manufacturer's instructions for installation and maintenance shall 
be followed in detail to assure safety during its expected lifetime.

2.) For information on the dimensions of the flameproof joints the 
manufacturer shall be contacted.

3.) The capacitance of the wrap around label to the enclosure, 
1.6E-9 F, exceeds the limit in Table 9 of IEC 60079-0. The user shall 
determine suitability for the specific application.

4.) Wait at least 5 minutes after powering down device before 
opening covers, when a hazardous atmosphere is present.

N7 IECEx Type ‘n’
Certification No.: IECEx BAS 09.0077X
Applicable Standards: IEC60079-0:2011, IEC60079-15:2010
Markings: Ex nA IIC T5 Gc (-40  Ta  70 °C)

Special Condition for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500V 
insulation test required by IEC 60079-15. This must be taken into 
account when installing the apparatus.

TIIS certifications

E4 TIIS Flame-Proof
Ex d IIC T6

Process temp Ambient temp Temp class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5

 Table 19. Input parameters
Ui = 30 V
Ii = 300 mA
Pi = 1.3 W 
Ci = 0 μF
Li = 0 μH

Process temp Ambient temp Temp class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5

Certificate Description

TC15852
3051C/D/1 FOUNDATION Fieldbus 
— no display

TC15853
3051C/D/1 FOUNDATION Fieldbus 
— with display

TC15858
3051T/G/1 FOUNDATION Fieldbus, SST, Silicon 
— no display

TC15859
3051T/G/1 FOUNDATION Fieldbus, Alloy C-276, 
Silicon — no display

TC15860
3051T/G/1 FOUNDATION Fieldbus, SST, Silicon 
— with display

TC15861
3051T/G/1 FOUNDATION Fieldbus, Alloy C-276, 
Silicon — with display
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Inmetro certifications 

E2 Flameproof
Certificate No: CEPEL 97.0073X (Mfg USA and Singapore)
Certificate No: CEPEL 07.1383X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, IEC60079-1:2009, 
IEC60079-26:2008, IEC60529:2009
Markings: Ex d IIC T6 Ga/Gb (-50 °C  Ta  +65 °C)
Ex d IIC T5 Ga/Gb (-50 °C  Ta  +80 °C)
IP66W

I2 Intrinsic Safety
Certificate No.: CEPEL 97.0072X (Mfg USA and Singapore)
Certificate No.: CEPEL 07.1412X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, IEC60079-11:2009, 
IEC60079-26:2008, IEC60529:2009
Markings: Ex ia IIC Ga T4 (-20 °C  Ta  +60 °C)
IP66W

Special Condition for Safe Use (X):

See Certificate.

China certifications

E3 Flameproof 
NEPSI Certificate No.: GYJ091065X
Applicable Standards: GB3836.1-2000, 
GB3836.4-2000,GB4208-1993, GB12476-2000
Markings: Ex d II C T5/T6, -50°C +80 °C (T5), -50 °C+65 °C (T6), DIP 
A21 TA T90°C, IP66

Special Condition for Safe Use (X): 

Refer to Appendix B of Rosemount 3051 reference manual 
(00809-0100-4001).

I3 Intrinsic Safety 
NEPSI Certificate No: GYJ091067X
Applicable Standards: GB3836.1-2000, 
GB3836.2-2000,GB4208-1993, GB12476-2000
Markings: Ex ia IIC T4 (-60 °C +60 °C), DIP A20 TA T70 °C

Special Condition for Safe Use (X):

Refer to Appendix B of Rosemount 3051 reference manual 
(00809-0100-4001).

N3 China Type n - Non-Sparking
NEPSI Certificate No.: GYJ101111X
Applicable Standards: GB3836.1-2000, GB3836.8-2003
Markings: Ex nA nL IIC T5 (-40 °C  TA < 70 °C)

Special Condition for Safe Use (X):
Refer to Appendix B of the Rosemount 3051 reference manual 
(00809-0100-4001).

Combinations of certifications

Stainless steel certification tag is provided when optional 
approval is specified. Once a device labeled with multiple 
approval types is installed, it should not be reinstalled using any 
other approval types. Permanently mark the approval label to 
distinguish it from unused approval types.

K5 – E5, I5

K6 – C6, E8, I1

K7 – E7, I7, N7

K8 – E8, I1, N1

KB – E5, I5, C6

KD – E5, I5, C6, E8, I1

K2 – I2, E2
 Table 20. Input parameters

Ui = 30 V
Ii = 300 mA
Pi = 1.3 W 
Ci = 0.012 μF
Li = desprezivel
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IEC 62591 (WirelessHART Protocol)

Approved manufacturing locations
Rosemount Inc. — Chanhassen, Minnesota USA
Fisher-Rosemount GmbH & Co. — Wessling, Germany
Emerson Process Management Asia Pacific Private Limited — 
Singapore
Beijing Rosemount Far East Instrument Co., LTD — Beijing, 
China

European directive information
The most recent revision of the EC declaration of conformity 
can be found at www.rosemount.com. 

Telecommunication compliance
All wireless devices require certification to ensure that they 
adhere to regulations regarding the use of the RF spectrum. 
Nearly every country requires this type of product 
certification. Emerson is working with governmental 
agencies around the world to supply fully compliant 
products and remove the risk of violating country directives 
or laws governing wireless device usage. 

FCC and IC
This device complies with Part 15 of the FCC Rules. 
Operation is subject to the following conditions: This device 
may not cause harmful interference. This device must accept 
any interference received, including interference that may 
cause undesired operation. This device must be installed to 
ensure a minimum antenna separation distance of 20 cm 
from all persons.

Ordinary location certification for FM
As standard, the transmitter has been examined and tested 
to determine that the design meets basic electrical, 
mechanical, and fire protection requirements by FM, a 
nationally recognized testing laboratory (NRTL) as 
accredited by the Federal Occupational Safety and Health 
Administration (OSHA).

North American certifications

Factory Mutual (FM) approvals

I5 FM Intrinsically Safe
Certificate No: 3045342
Applicable Standards: Class 3600:2011, Class 3610:2010, Class 
3810: 2005
Markings: Intrinsically Safe for Class I, Division I, Groups A, B, C, D 
Zone Marking: Class I Zone 0, AEx ia IIC
T4 (-40 °C to 70 °C)
Intrinsically Safe when installed according to Rosemount Drawing 
03031-1062
Enclosure Type 4X/IP66/IP68

Special Conditions for Safe Use:

1.) The inline pressure sensor may contain more than 10% 
aluminum and is considered a potential risk of ignition by impact 
or friction. Care must be taken into account during installation 
and use to prevent impact and friction.

2.) The surface resistivity of the transmitter is greater than one 
gigaohm. To avoid electrostatic charge build-up, it must not be 
rubbed or cleaned with solvents or a dry cloth.

3.) The Model 3051 Wireless pressure Transmitter shall only be 
used with the 701PGNKF Rosemount Smartpower Battery Pack.

CSA - Canadian Standards Association

I6 CSA Intrinsically Safe
Certificate No: 2526009
Applicable Standards: CSA C22.2 No. 0-M91, CSA C22.2 No. 
159-92
Markings: Intrinsically Safe For Class I, Division I, Groups A, B, C, D
T4 (-40 °C to 70 °C)
Intrinsically safe when installed according to Rosemount drawing 
03031-1063
Enclosure Type 4X/IP66/IP68

European certifications

I1 ATEX Intrinsic Safety
Certificate No: Baseefa12ATEX0228X
Applicable Standards: EN60079-11:2012, EN60079-0:2012
Markings: Ex ia IIC T4 Ga (-40 °C Ta 70 °C) 

 II 1G
IP66/68

 1180

Special Conditions for Safe Use (X):

The plastic enclosure may constitute a potential electrostatic 
ignition risk and must not be rubbed or cleaned with a dry cloth.

For use with Rosemount 701PGNKF only

I7 IECEx Intrinsic Safety
Certificate No: IECEx BAS 12.0124X
Applicable Standards: IEC60079-11:2011, IEC60079-0:2011
Markings: Ex ia IIC T4 Ga (-40 °C Ta 70 °C)
IP66/68

Special Conditions for Safe Use:

The plastic enclosure may constitute a potential electrostatic 
ignition risk and must not be rubbed or cleaned with a dry cloth.

For Use with Rosemount 701PGNKF only.
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Standard 3051 dimensional drawings

Standard 3051C exploded view

Standard 3051C exploded view labels
A. Cover
B. Cover O-ring
C. Terminal Block
D. Electronics Housing
E. Local Configuration Buttons
F. Certification Label

G. Electronics Board
H. Name Plate
I.Sensor Module 
J. Housing Rotation Set Screw (180 degree 
maximum rotation without further 
disassembly) 
K. Coplanar Flange
L. Drain/Vent Valve

M. Flange Adapters
N. Process O-Ring
O. Flange Adapter O-Ring
P. Flange Alignment Screw (not pressure 
retaining)
Q. Flange Bolts

A
B C

D
E(1)

F

G

H
I

J
K

L

M

N
O
P

Q

1) Span and Zero Adjustment Buttons are standard with 4-20 mA. Local Operator Interface buttons are optional for PROFIBUS PA protocol. Local Configuration 
Buttons are not available with FOUNDATION fieldbus. 
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Standard 3051C Coplanar Flange(1)

Dimensions are in inches (millimeters).

(1) For FOUNDATION fieldbus and PROFIBUS PA transmitters with LCD Display, housing length is 5.59 in. (142 mm).

3051 Wireless housing with coplanar flange

Dimensions are in inches (millimeters).

 4.09 
(104)

7.12 (181)

5.13 (130)

6.55 (166)

4.29 (109)

4.196 (106.6) 5.49 (139)

7.41 
(188)
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Standard 3051C Coplanar Flange with Rosemount 305 3-Valve Coplanar Integral Manifold

Dimensions are in inches (millimeters).

7.53 (191)

5.0 (127)
Max Open 9.20 (234) 

Max Open

Coplanar flange mounting configurations with 
optional bracket (B4) for 2-in. pipe or panel mounting

PA
N

EL
 M

O
U

N
TI

N
G

PI
PE

 M
O

U
N

TI
N

G

Dimensions are in inches (millimeters).

4
.

2.81 
(71)

4.29
(109)

7.12 
(181)

1.1 (28)

2.81
(71)

6.2
(157)

4.73
(120)

5/16 - 18 Bolts 
for Panel Mounting
(Not Supplied)

2.81 (71)

3/8–16 Bolts
for Transmitter 

Mounting

3.35 (85)

6.25 (159)
3
.

3/8–16 Bolts
for Transmitter 

Mounting

3.35 (85)

2-inch U-Bolt 
for Pipe Mounting

3.50 
(89)
65www.rosemount.com

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2706 of 3354



Rosemount 3051 April 2014

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Standard 3051C Coplanar with traditional flange

Dimensions are in inches (millimeters).

1
.

7.85
(199)

Drain/
Vent 
Valve

3.40 
(86)

1.16 
(29)

1/2–14 NPT
Flange Adapter

(Optional)

1.10
(28) 2

.

1.63 
(41)

2.13 
(54)

Standard 3051C Coplanar with Rosemount 305 3-Valve Traditional Integral Manifold

Dimensions are in inches (millimeters).

6.28
(159)

1/2–14 NPT 
Flange 
Adapter 
(Optional)

Drain/
Vent 
Valve

3.63 
(92)

1.10
(28)

3.5 
(89)

0.91
(23)

2
.6.38 (162) 

Max Open Max Open 
8.88 (226)

2.52 (64) 
Max Open
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Traditional flange mounting configurations with 
optional brackets for 2-in. pipe or panel mounting

Panel mounting bracket (option B2/B8) 2-in. Pipe mounting bracket (option B1/B7/BA)

2-in. Pipe mounting bracket (option B3/B9/BC)

Dimensions are in inches (millimeters).

2

PANEL MOUNTING 
BRACKET

5/16-18 Bolts for Panel 
Mounting (Not Supplied)

9.27 (235)

6.28 (159)

2.62 
(67)

P
I

4.12 (105)
Impulse Piping

1.1 (28)

3.8 (95)

9.82
(249)

2.62 (67)

0.93 (24)
PANEL MOUNTING 

BRACKET

4.85 
(123)

11.50 
(292)

5.22 
(133)

6.28 
(159)

1.75 (44)
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Enhanced 3051 dimensional drawings

Enhanced 3051C exploded view

A

B

F(1)(1)

E

H

K

L

I

M

J

N

O

P

Q

C

G

D

1) Local Configuration Buttons are optional on the enhanced 3051, and can be ordered as Analog Zero and Span, 
Digital Zero or LOI buttons. 

Enhanced 3051C exploded view labels
A. Cover
B. Cover O-ring
C. Terminal Block
D. Electronics Housing
E. Configuration Buttons Cover
F. Local Configuration Buttons

G. Electronics Board
H. Name Plate
I. Housing Rotation Set Screw (180 degree 
maximum rotation without further 
disassembly)
J. Sensor Module
K. Coplanar Flange
L. Drain/Vent Valve

M. Flange Adapters
N. Process O-Ring
O. Flange Adapter O-Ring
P. Flange Alignment Screw (not pressure 
retaining)
Q. Flange Bolts
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Enhanced 3051C Coplanar Flange

Dimensions are in inches (millimeters).

Enhanced 3051C Coplanar Flange with Rosemount 305 3-Valve Coplanar Integral Manifold

Dimensions are in inches (millimeters).

4.09 (104)

7.12 (181)

4.29[109]

6.55(166)

5
.

6.75 (171)

5.5 (140) 
Max Open

9.20 (234)
Max Open
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Coplanar Flange mounting configurations with 
optional bracket (B4) for 2-in. pipe or panel mounting

Pa
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n
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n
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m
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Dimensions are in inches (millimeters).

2.81
[71]

4.73[120]

6.20
[157]

PANEL MOUNTING

5/16-18 Bolts 
for Panel Mounting
(Not Supplied)

3/8–16 Bolts
for Transmitter

Mounting

2.81 (71)

3.35 (85)

6.25 [159]
3.50 [89]

3.35 (85)

3/8–16 Bolts
for Transmitter

Mounting

2-inch U-Bolt for 
Pipe Mounting
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Enhanced 3051C Coplanar with traditional flange

Dimensions are in inches (millimeters).

1.10
[28]

3.40
[86]

1.16
[29]

4.09[104]

FLANGE ADAPTERS
(OPTIONAL)

DRAIN/VENT
VALVE

2.13 
(54)

1.63 (41)

Enhanced 3051C Coplanar with Rosemount 305 3-Valve Traditional Integral Manifold

Dimensions are in inches (millimeters).

1
.

3
.

3.63 
(92)

Drain/
Vent 
Valve

6.28 
(159)

1/2–14 NPT 
Flange 
Adapter 

(Optional)

0.91 
(23)

3.5 
(89)

1.1 
(28) 8.88 

(226)

6.38 (162) 2.52 (64) 

2.13 
(54)
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Traditional flange mounting configurations with 
optional brackets for 2-in. pipe or panel mounting

Panel mounting bracket (option B2/B8) 2-in. Pipe mounting bracket (option B1/B7/BA)

2-in. Pipe mounting bracket (option B3/B9/BC)

Dimensions are in inches (millimeters).

2.62[67]
9.27[235]

5/16-18 Bolts for Panel
Mounting (Not Supplied)

PANEL MOUNTING 
BRACKET

2.81 (71)

2.62
[67]

.93
[24]

6.65
[169]

4.12
[105]

P
I

PANEL MOUNTING 
BRACKET

1.75
[44]

4.85
[123]

6.65
[169]

3.40
[86]

1.10
[28]
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Rosemount DP Flow

Rosemount 485 Annubar Primary Element

Rosemount 485 Annubar Primary Element utilizes a T-shaped sensor design that 
offers best in class accuracy and performance.
• Up to 0.75% Flow Rate Accuracy
• Lowest permanent pressure loss of any DP Flowmeter
• Available in 2 to 96-in. (50 - 2400 mm) line sizes

Additional Information
Specifications: page 107
Dimensional Drawings: page 161
Installation and Flowmeter Orientation: page 179

 Table 39. Rosemount 485 Annubar Primary Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model DP Flow Primary Type
485 Annubar Primary Element
Fluid Type
Standard Standard
L Liquid ★

G Gas ★

S Steam ★

Line Size
Standard Standard
020 2-in. (50 mm) ★

025 21/2-in. (63.5 mm) ★

030 3-in. (80 mm) ★

035 31/2-in. (89 mm) ★

040 4-in. (100 mm) ★

050 5-in. (125 mm) ★

060 6-in. (150 mm) ★

070 7-in. (175 mm) ★

080 8-in. (200 mm) ★

100 10-in. (250 mm) ★

120 12-in. (300 mm) ★

Expanded
140 14-in. (350 mm)
160 16-in. (400 mm)
180 18-in. (450 mm)
200 20-in. (500 mm)
240 24-in. (600 mm)
300 30-in. (750 mm)
360 36-in. (900 mm)
420 42-in. (1066 mm)
480 48-in. (1210 mm)
600 60-in. (1520 mm)
720 72-in. (1820 mm)
780 78-in. (1950 mm)
840 84-in. (2100 mm)
900 90-in. (2250 mm)
960 96-in. (2400 mm)
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Pipe I.D. Range (See “Pipe I.D. Range Code” on page 178)
Standard Standard
C Range C from the Pipe I.D. table ★

D Range D from the Pipe I.D. table ★

Expanded
A Range A from the Pipe I.D. table
B Range B from the Pipe I.D. table
E Range E from the Pipe I.D. table
Z Non-standard Pipe I.D. Range or Above 12-in. Line Size
Pipe Material / Assembly Material
Standard Standard
C Carbon steel (A105) ★

S 316 Stainless Steel ★

0(1) No mounting (Customer Supplied) ★

Expanded
G Chrome-Moly Grade F-11
N Chrome-Moly Grade F-22
J Chrome-Moly Grade F-91
Piping Orientation
Standard Standard
H Horizontal Piping ★

D Vertical Piping with Downwards Flow ★

U Vertical Piping with Upwards Flow ★

Annubar Type
Standard Standard
P Pak-Lok ★

F Flanged with opposite side support ★

Expanded
L Flange-Lok
G Gear-Drive Flo-Tap
M Manual Flo-Tap
Sensor Material
Standard Standard
S 316 Stainless Steel ★

Expanded
H Alloy C-276
Sensor Size
Standard Standard
1 Sensor size 1 — Line sizes 2-in. (50 mm) to 8-in. (200 mm) ★

2 Sensor size 2 — Line sizes 6-in. (150 mm) to 96-in. (2400 mm) ★

3 Sensor size 3 — Line sizes greater than 12-in. (300 mm) ★

Mounting Type
Standard Standard
T1 Compression/Threaded Connection ★

A1 150# RF ANSI ★

A3 300# RF ANSI ★

A6 600# RF ANSI ★

D1 DN PN16 Flange ★

D3 DN PN40 Flange ★

D6 DN PN100 Flange ★

Expanded
A9(2) 900# RF ANSI
AF(2) 1500# RF ANSI

 Table 39. Rosemount 485 Annubar Primary Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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Rosemount DP Flow

AT(2) 2500 # RF ANSI
R1 150# RTJ Flange
R3 300# RTJ Flange
R6 600# RTJ Flange
R9(2) 900# RTJ Flange
RF(2) 1500# RTJ Flange
RT(2) 2500# RTJ Flange
Opposite Side Support or Packing Gland
Standard Standard
0 No opposite side support or Packing Gland (Required for Pak-Lok and Flange-Lok models) ★

Opposite Side Support – Required for Flanged Models
C NPT Threaded Opposite Support Assembly – Extended Tip ★

D Welded Opposite Support Assembly – Extended Tip ★

Packing Gland – Required for Flo-Tap Models
Expanded

Packing Gland Material Rod Material Packing Material
J(3) Stainless Steel Packing Gland / Cage Nipple Carbon Steel PTFE
K(3) Stainless Steel Packing Gland / Cage Nipple Stainless Steel PTFE
L(3) Stainless Steel Packing Gland / Cage Nipple Carbon Steel Graphite
N(3) Stainless Steel Packing Gland / Cage Nipple Stainless Steel Graphite
R Alloy C-276 Packing Gland / Cage Nipple Stainless Steel Graphite
Isolation Valve for Flo-Tap Models
Standard Standard
0(1) Not Applicable or Customer Supplied ★

Expanded
1 Gate Valve, Carbon Steel
2 Gate Valve, Stainless Steel
5 Ball Valve, Carbon Steel
6 Ball Valve, Stainless Steel
Temperature Measurement
Standard Standard
T Integral RTD – not available with Flanged model greater than class 600# ★

0 No Temperature Sensor ★

Expanded
R Remote Thermowell and RTD
Transmitter Connection Platform
Standard Standard
3 Direct-mount, Integral 3-valve manifold– not available with Flanged model greater than class 600 ★

5 Direct -mount, 5-valve Manifold– not available with Flanged model greater than class 600 ★

7 Remote-mount NPT Connections ★

Expanded
6 Direct-mount, High Temperature 5-valve Manifold– not available with Flanged model greater than class 600
8 Remote-mount SW Connections

Options (Include with selected model number)
Pressure Testing
Expanded
P1(4) Hydrostatic Testing with Certificate
PX(4) Extended Hydrostatic Testing
Special Cleaning
Expanded
P2 Cleaning for Special Services
PA Cleaning per ASTM G93 level D (section 11.4)
Material Testing
Expanded
V1 Dye Penetrant Exam

 Table 39. Rosemount 485 Annubar Primary Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2716 of 3354



Product Data Sheet
00813-0100-4485, Rev EC

June 2013Rosemount DP Flow

106

Material Examination
Expanded
V2 Radiographic Examination
Flow Calibration
Expanded
W1 Flow Calibration (Average K)
WZ Special Calibration
Special Inspection
Standard Standard
QC1 Visual & Dimensional Inspection with Certificate ★

QC7 Inspection & Performance Certificate ★

Surface Finish
Standard Standard
RL Surface finish for Low Pipe Reynolds Number in Gas & Steam ★

RH Surface finish for High Pipe Reynolds Number in Liquid ★

Material Traceability Certification
Standard Standard
Q8(5) Material Traceability Certificate per EN 10204:2004 3.1 ★

Code Conformance
Expanded
J2(6) ANSI/ASME B31.1
J3(6) ANSI/ASME B31.3
Materials Conformance
Expanded
J5(7) NACE MR-0175 / ISO 15156
Country Certification
Standard Standard
J6 European Pressure Directive (PED) ★

Expanded
J1 Canadian Registration
Installed in Flanged Pipe Spool Section
Expanded
H3 150# Flanged Connection with Rosemount Standard Length and Schedule
H4 300# Flanged Connection with Rosemount Standard Length and Schedule
H5 600# Flanged Connection with Rosemount Standard Length and Schedule
Instrument Connections for Remote Mount Option
Standard Standard
G2 Needle Valves, Stainless Steel ★

G6 OS&Y Gate Valve, Stainless Steel ★

Expanded
G1 Needle Valves, Carbon Steel
G3 Needle Valves, Alloy C-276
G5 OS&Y Gate Valve, Carbon Steel
G7 OS&Y Gate Valve, Alloy C-276
Special Shipment
Standard Standard
Y1 Mounting Hardware Shipped Separately ★

Attach To
Expanded
H1 Attach to Transmitter
Special Dimensions
Expanded
VM Variable Mounting

 Table 39. Rosemount 485 Annubar Primary Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
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485 SPECIFICATIONS
485 Performance Specifications
Performance Statement Assumptions
Measured pipe I.D. (or Measured pipe cross sectional area)

Discharge Coefficient Factor
±0.75% of flow rate

Repeatability
±0.1%

Line Sizes
• Sensor Size 1: 2-in. to 8-in. (50 to 200 mm)
• Sensor Size 2: 6-in. to 96-in. (150 to 2400 mm)
• Sensor Size 3: 12-in. to 96-in. (300 to 2400 mm)

NOTE
Some mounting types are not available in larger line sizes.

 Table 40. Reynolds Number and Probe Width

Sizing 
Contact an Emerson Process Management representative for 
assistance. A Configuration Data Sheet is required prior to order 
for application verification.

Flow Turndown
10:1 or better

Annubar Sensor Surface Finish
The front surface of the Annubar primary is textured for high 
Reynolds number applications (typically gas and steam). The 
surface texture creates a more turbulent boundary layer on the 
front surface of the sensor. The increased turbulence produces a 
more predictable and repeatable separation of flow at the edge of 
the sensor. The appropriate surface finish will be determined for 
each application by the Emerson Process Management sizing 
program, Instrument Toolkit software.

485 Functional Specifications
Service

• Liquid
• Gas
• Steam 

Process Temperature Limits
Direct Mount Transmitter

• Integral 3-Valve Manifold – 500 °F (260 °C)
• For use with Liquid, Gas or when mounted on the bottom of 

the pipe in steam service
• For Steam Service with transmitter mounted above the pipe 

- 400 °F (232 °C)
• 5-Valve Manifold – 400 °F (232 °C)

• For use with Liquid, Gas or when mounted below the pipe 
in steam service

• High Temperature 5-Valve Manifold in Liquid or Gas Service – 
750 °F (398 °C)

• High Temperature 5-Valve Manifold in Steam Service – 650 °F 
(343 °C)
• For use when mounted below the pipe

Remote Mount Transmitter
• 1250 °F (677 °C) – Alloy C-276 Sensor Material (For 

superheated steam applications above 1000 °F (538 °C), it is 
recommended that the Rosemount 585 with Alloy 800H 
sensor material is used.)

• 850 °F (454 °C) – Stainless Steel Sensor Material

VT Variable Tip
VS Variable length Spool Section
V9 Special Dimension
Typical Model Number: 485 L 060 D C H P S 2 T1 0 0 0 3 

(1) Provide the “A” dimension for Flanged (page 163), Flange-Lok (page 162), and Threaded Flo-Tap models (page 166). Provide the “B” dimension for Flange 
Flo-Tap models (page 164).

(2) Available in remote mount applications only.

(3) The cage nipple is constructed of 304SST.

(4) Applies to flow element only, mounting hardware not tested.

(5) Instrument Connections for Remote Mount Options and Isolation Valves for Flo-tap Models are not included in the Material Traceability Certification.

(6) Not available with Transmitter Connection Platform 6.

(7) Materials of Construction comply with metallurgical requirements within NACE MR0175/ISO 15156 for sour oil field production environments. 
Environmental limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining 
environments.

 Table 39. Rosemount 485 Annubar Primary Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Sensor 
Size

Through 
hole size

Minimum Rod 
Reynolds 
Number (Rd)

Probe Width (d) 
(inches)

1 0.75 in 6500 0.590-in. (14.99 mm)
2 1.313 in 12500 1.060-in. (26.92 mm)
3 2.50 in 25000 1.935-in. (49.15 mm)

Where 
d = Probe width (feet)
v = Velocity of fluid (ft/sec)
p = Density of fluid (lbm/ft3)
 = Viscosity of the fluid (lbm/ft-sec)

Rd
d v p


---------------------=
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485 Physical Specifications
Temperature Measurement
Integral RTD

• 100 Ohm platinum RTD
• 4-wire RTD ( = 0.00385)

Remote RTD
• 100 Ohm platinum RTD, spring loaded with 1/2-in. 

NPT nipple and union (078 series with Rosemount 644 
housing)

Thermowell
• 1/2-in. x 1/2-in NPT, 316 Stainless Steel with 1/2-in. weld couplet 

(same as specified pipe material). 

Housing Connections
1/2–14 NPT, G1/2, and M20 × 1.5 conduit. HART interface 
connections fixed to terminal block for output code A

Annubar Sensor Material
• 316 Stainless Steel
• Alloy C-276

Mounting Material
• Carbon Steel (A105)
• 316 Stainless Steel
• Chrome-Moly Grade F-11
• Chrome-Moly Grade F-22
• Chrome-Moly Grade F-91
• Transmitter Connection Platform Option Code 3 - PTFE 

Bonnet Material(1)

• Transmitter Connection Platform Option Code 5 - Polyether 
Ether Ketone Bonnet Material(1)

• Transmitter Connection Platform Option Code 6 - Graphite 
Bonnet Material

Annubar Type
See “485 Dimensional Drawings” on page 161
Pak-Lok Mode (option P)

• Provided with a compression sealing mechanism rated up to 
600# ANSI (1440 psig at 100 °F (99 bar at 38 °C))

• –150 to 850 °F (–101 to 454 °C)
• Not available for steam above 600°F (315°C)

Flanged with Opposite Side Support Model (option F)
• Provided with opposite side support, which is the same 

material as the pipe and requires a second pipe penetration
• Sensor flange is the same material as the Annubar sensor and 

the mounting flange is the same material as the pipe material
• Flanged mounting hardware: nuts, studs and gaskets (DIN 

units supplied without nuts, studs and gaskets). Standard 
bolting provided is Carbon Steel (A193 B7/A194 2H). Standard 
gaskets provided are spiral wound 304SST flexible graphite 
filled.

• SST: (–300 to 850 °F (–184 to 454 °C))
• Alloy C-276: (–150 to 1250 °F (-101 to 677 °C))

Flange–Lok Model (option L)
• Flange–Lok assembly is supplied in 316 SST material.
• Flange-Lok mounting hardware: nuts, studs and gaskets (DIN 

units supplied without nuts, studs and gaskets). Standard 
bolting provided is Carbon Steel (A193 B7/A194 2H). Standard 
gaskets provided are spiral wound 304SST flexible graphite 
filled.

• –150 to 850 °F (-101 to 454 °C)
• Not available for steam above 600°F (315°C)

Flo-Tap Models (options G and M)
• Opposite side support is not available 
• Threaded connection is not available with Sensor Size 3
• Gear Drive is not available with Sensor Size 1
• Packing gland required
• Packing Gland Material Temperature Limits

• PTFE: –40 to 400 °F (–40 to 204 °C)
• Graphite: –150 to 850 °F (-101 to 454 °C)

• Isolation valve included
• The isolation valve will carry the same pressure rating 

as the sensor flange and mounting flange specified in 
the mounting type

• Isolation vales are not supplied with DIN flanges and 
must be customer supplied

• For threaded flo-tap models, the isolation valve NPT size is 
11/4-in. (Sensor Size 1) and 2-in. (Sensor Size 2).

Pressure and Temperature Limits(1)

Direct Mount Transmitter
• Up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C))
• Integral temperature measurement is not available with 

Flanged mounting type greater than class 600
Remote Mount Transmitter

• Up to 2500# ANSI (6000 psig at 100 °F (416 bar at 38 °C)).

(1) Static pressure selection may effect pressure limitations.

(1) If Transmitter Connection Platform Option Codes 3 or 5 
are selected in combination with a Jx code, graphite 
Bonnet material will be supplied.
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Annubar Type Specification Chart

RTD Temperature Limits
Integral and Remote Mounted Thermowell:
-100 to 900 °F (-73 to 482 °C)

Instrument Connections Temperature Ranges

Flowmeter Installed in Flanged Pipe Spool Section 
(option codes H3, H4, and H5)

• All pipe spool sections are flanged pipe sections
• The flanged pipe spool section is constructed from the same 

material as the Pipe Material / Mounting Assembly Material. 
• Consult the factory for remote temperature measurement and 

ANSI ratings above 600# and DIN flanges.
• Available in carbon steel (A105) and 316 stainless steel

Option 
Code Description Pa

k-
Lo

k(1
)

(1) Available up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C)) 
rating.

Fl
an

ge
-L

ok

Fl
an

ge

M
an

ua
l a

nd
G

ea
r D

riv
e

Fl
o-

Ta
p

T1(1) Pak-Lok Body X
Threaded connection X

A1 150# RF ANSI X X X
A3 300# RF ANSI X X X
A6 600# RF ANSI X X X

A9(2)

(2) Remote mount only.

900# RF ANSI X
AF(2) 1500# RF ANSI X
AT(2) 2500# RF ANSI X
D1 DN PN 16 X X X
D3 DN PN 40 X X X
D6 DN PN 100 X X X
R1 150# RTJ Flange X X X
R3 300# RTJ Flange X X X
R6 600# RTJ Flange X X X

R9(2) 900# RTJ Flange X
RF(2) 1500# RTJ Flange X
RT(2) 2500# RTJ Flange X

 Table 41. Minimum / Maximum Temperature Range
Code Description Temperature 
G1 Needle Valves, Carbon Steel –20 to 500 °F

(–29 to 260 °C)
G2 Needle Valves, Stainless Steel –40 to 600 °F

(–40 to 316 °C)
G3 Needle Valves, Alloy C-276 –40 to 600 °F

(–40 to 316 °C)
G5 OS&Y Gate Valve, Carbon Steel –20 to 775 °F

(–29 to 413 °C)
G6 OS&Y Gate Valve, Stainless Steel –40 to 850 °F

(–40 to 454 °C)
G7 OS&Y Gate Valve, Alloy C-276 –40 to 1250 °F

(–40 to 677 °C)

 Table 42. Flanged Pipe Spool Section Schedule
ANSI Schedule
150# ANSI 40
300# ANSI 40
600# ANSI 80

 Table 43. Flange Pipe Spool Section Length
Nominal Pipe Size Length
2-in. (50 mm) 10.52-in. (267.2 mm)
3-in. (80 mm) 11.37-in. (288.8 mm)
4-in. (100 mm) 12.74-in. (323.6 mm)
6-in. (150 mm) 14.33-in. (364.0 mm)
8-in. (200 mm) 16.58-in. (421.1 mm)
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• Factory assembled, leak-tested, and 
calibrated

• Full breadth of offering including integral, 
conventional, and inline designs

• Integral design enables “flangeless” valve 
integration

• 2, 3, and 5 valve configurations

• Compact, lightweight design

• Easy in-process calibration

• Direct-mount capability
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Rosemount Manifolds Selection Guide

ROSEMOUNT 304 CONVENTIONAL 
MANIFOLD
See “Options” on page 27.

• Attaches to transmitter flange
• 2, 3, and 5-valve configurations
• Traditional (Flange x Flange, Flange x NPT) & 

Wafer styles
• Factory assembled, seal-tested, and 

calibrated

Rosemount 304 Conventional Manifold-Traditional Style

Rosemount 304 Conventional Manifold-Wafer Style

ROSEMOUNT 305 INTEGRAL MANIFOLD
See “Options” on page 27.

• Assembles directly to transmitter, eliminating 
need for flange

• 2, 3, and 5-valve configuration 
• Available in Coplanar™ and traditional styles
• Compact, lightweight assembly
• Factory assembled, seal-tested, and 

calibrated
• 50% fewer leak points than conventional 

transmitter / flange / manifold interface

Rosemount 305 Integral Manifold Coplanar Style

ROSEMOUNT 306 INLINE MANIFOLD
See “Options” on page 27.

• Assembled directly to inline pressure 
transmitters

• Block-and-Bleed and 2-valve configurations
• Male or Female threaded NPT process 

connection

Rosemount 306 Inline Manifold
2
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Valve Configuration

BLOCK-AND-BLEED
The block-and-bleed configuration is available on the 
Rosemount 306 Manifold for use with inline gage and 
absolute pressure transmitters. A single block valve 
provides instrument isolation and a plug provides 
drain/vent capabilities.

306 Manifold

TWO-VALVE
The two-valve configuration is available on 
Rosemount 304, 305, and 306 Manifolds for use with 
absolute and gage pressure transmitters. A block 
valve provides instrument isolation and a drain/vent 
valve allows venting, draining, or calibration.

304 Manifold

305 & 306 Manifolds

THREE-VALVE 
The three-valve configuration is available on 
Rosemount 304 and 305 Manifolds for use with 
differential pressure and multivariable transmitters. 
Two block valves provide instrument isolation, and 
one equalize valve is positioned between the high 
and low transmitter process connections.

304 (Traditional) Manifold

304 (Wafer) Manifold

305 Manifold

NOTE
Test/Vents receive plastic caps to protect threaded 
connections unless otherwise noted.

NOTE
Test (Plugged) connections receive ¼-in. NPT plugs 
unless otherwise noted.

Isolate

Bleed Screw

Process

Transmitter

Transmitter

Test/Vent 

Isolate

Process

Test (Plugged)

Transmitter

Test/Vent 

Isolate

Process

Equalize

Process

IsolateIsolate

Transmitter

Test 
(Plugged)

Equalize

Process

IsolateIsolate

Transmitter

Drain/Vent

Equalize

Process

IsolateIsolate

Transmitter

Drain/Vent
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FIVE-VALVE 
The five-valve configuration is available on 
Rosemount 304 and 305 Manifolds for use with 
differential pressure and multivariable transmitters. 
Two block valves provide instrument isolation and 
one equalize valve is positioned between the high 
and low transmitter process connections. In addition, 
two drain/vent valves allow for controlled venting, 
100% capture of vented or drained process, and 
simplified in-process calibration capability. 

304 (Wafer) & 305 Manifolds

FIVE-VALVE NATURAL GAS
The five-valve natural gas configuration is available 
on the Rosemount 304 and 305 Manifolds for use 
with differential pressure and multivariable 
transmitters. Two block valves provide instrument 
isolation and a single drain/vent valve allows for 
controlled venting, 100% capture of vented or 
drained process, and simplified in-process calibration 
capability. In addition, two equalize valves provide 
extra protection from leaking to ensure DP signal 
integrity. 

304 (Traditional) & 305 Manifolds

NOTE
Test/Vents receive plastic caps to protect threaded 
connections unless otherwise noted.

NOTE
Test (Plugged) connections receive ¼-in. NPT plugs 
unless otherwise noted.

Transmitter

Drain/
Vent

Drain/
Vent

Equalize

Process

IsolateIsolate

Isolate Isolate

Equalize Equalize

Process Drain/Vent Process

Test
(Plugged)

Test
(Plugged)

Transmitter
4
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Ordering Information
Rosemount Manifolds can be ordered as a stand-alone product or as an integrated assembly that is attached to a 
transmitter. 

Stand-Alone Manifold:

1. Reference the “Rosemount Manifolds Selection Guide” (see page 2) for assistance on choosing the type of 
manifold needed. 

2. Specify a completed model number by referencing the applicable ordering table for the selected manifold type: 

a. Rosemount 304 Conventional Manifold, see page 6.

b. Rosemount 305 Integral Manifold, see page 8.

c. Rosemount 306 Inline Manifold, see page 10.

Transmitter / Manifold Assembly:

1. Specify a completed Rosemount transmitter model number by referencing the applicable product data sheet. 
2. Specify a completed manifold model number by referencing the applicable ordering table for the selected 

manifold type: 

a. Rosemount 304 Conventional Manifold, see page 6.

b. Rosemount 305 Integral Manifold, see page 8.

c. Rosemount 306 Inline Manifold, see page 10.
3. Verify the transmitter model number contains the correct “Process Connection” code or “Manifold Option” 

code for the desired transmitter manifold assembly (see Table 1). 

 Table 1. Ordering Codes for a Transmitter / Manifold Assembly
Transmitter Manifold Process Connection Code “Manifold” Option Code

3051S
304 A12 –
305 A11 –
306 A11 –

3051/2051/3095
304 – S6
305 – S5
306 – S5

1151
304 S6 –
305 – –
306 – –

2088
304 – –
305 – –
306 – S5
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Rosemount 305 Integral Manifolds
 Table 3. Rosemount 305 Integral Manifold Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.

Model Product Description
0305 Integral Manifold
Manufacturer
Standard Standard
R Rosemount ★

Manifold Style
Standard Standard
C Coplanar ★

T Traditional ★

M Traditional (Rosemount 3095-compatible; DIN-compliant flange) ★

Manifold Type
Standard Standard
2 2-valve ★

3 3-valve ★

5(1) 5-valve ★

6(2) 5-valve Natural Gas Metering Pattern ★

Expanded
7(2)(3) 2-valve (per ASME B31.1 [ANSI] Power and Piping Code)
8(2)(3) 3-valve (per ASME B31.1 [ANSI] Power and Piping Code)
9(2)(3) 5-valve (per ASME B31.1 [ANSI] Power and Piping Code)

Body Bonnet Stem and Tip / Ball
Standard Standard
2 316 SST 316 SST 316 SST ★

Expanded
3(4) Alloy C-276 Alloy C-276 Alloy C-276
4 Alloy 400 Alloy 400 Alloy 400 / K-500
Process Connection Style
Standard Standard
A(5) 1/4–18 NPT female ★

B(6) 1/2–14 NPT female ★

Packing Material
Standard Standard
1 PTFE ★

Expanded
2(7) Graphite-based
Valve Seat
Standard Standard
1 Integral ★

5 Soft delrin (only available with natural gas metering pattern) ★

Options
Mounting Brackets
Standard Standard
B1 Bracket for 2-in. pipe mounting, CS bolts ★

B3(8) Flat bracket for 2-in. pipe mounting, CS bolts ★

B4 SST Mounting Bracket for 2-in. pipe mounting, 300 SST bolts ★

B7 B1 bracket with series 300 SST bolts ★

B9(8) B3 bracket with series 300 SST bolts ★

BA SST B1 bracket with series 300 SST bolts ★

BC(8) SST B3 bracket with series 300 SST bolts ★
8
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Bolt Materials
Standard Standard
L4(9) Austenitic 316 SST bolts ★

L5 ASTM-A-193-B7M bolts ★

L8 ASTM-A-193, Class 2, Grade B8M bolts ★

Cleanings
Standard Standard
P2(10) Cleaning for special services ★

Material Recommendations for NACE
Standard Standard
SG(4)(11) Sour Gas (Meets NACE MR 0175 / ISO 15156, MR 0103) ★

Adapters
Standard Standard
DF(12) 1/2-14 NPT female flange adapter ★

Expanded
DQ(12) 12 mm ferrule flange adapter
Process Flange Bolting Connection
Standard Standard
HK(13) 10 mm (M10) process flange bolting connection ★

HL(13) 12 mm (M12) process flange bolting connection ★

Typical Coplanar Integral Manifold Model Number: 305RC32B11B4

Typical Transmitter Model Number: 3051CD2A02A1AS5

(1) Not available with traditional manifold style T.

(2) Only available with Coplanar manifold style code C.

(3) Only available with 316 SST materials of construction code 2 and graphite based backing code 2. 

(4) Materials of Construction comply with recommendations per NACE MR 0175/ISO 15156 for sour oil field production environments. Environmental limits 
apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.

(5) Only available with traditional manifold style codes T and M.

(6) Not available with traditional manifold style code M.

(7) Includes graphite tape on drain/vent valves and plugs.

(8) Not compatible with the Rosemount 3095 transmitter.

(9) Not available with ASME B31.1 manifold type codes 7, 8, and 9.

(10) Not available with Graphite-Based Packing Material code 2.

(11) Only available with 316 SST Materials of Construction Code 2: 316 SST body and bonnets; Alloy C-276 stems, tip/balls, and drain/vents.

(12) Only allowed with Manifold Style code T. Not allowed with Graphite-Based Packing code 2.

(13) Only available with traditional manifold style code M.

 Table 3. Rosemount 305 Integral Manifold Ordering Information
★ The Standard offering represents the most common options. The starred options (★) should be selected for best delivery.
__The Expanded offering is subject to additional delivery lead time.
9
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Figure 2. 305 Integral Manifolds - Pressure vs. Temperature

 Table 6. 305 Integral Manifolds - Pressure and Temperature Ratings(1)

5000
(345)

4000
(276)

1000
(69)

0
(-18)

100
(38)
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(149)

400
(204)

500
(260)

600
(316)

700
(371)

800
(427)

1000
(538)

Temperature °F (°C)
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 p
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g 
(b

ar
)

0

200
(93)

PTFE Packed, Soft Delrin Seat
PTFE Packed, Integral Seat
Graphite Packed, Integral Seal
Graphite Packed, (ASME B31.1), Integral Seat

900
(482)

3000
(207)

2000
(138)

6000
(414)

Packing(1) Seat Pressure and Temperature Ratings
PTFE Integral 6092 psi @ 200 °F (420 bar @ 93 °C)

4000 psi @ 400 °F (276 bar @ 204 °C)
PTFE Soft Delrin 6092 psi @ 200 °F (420 bar @ 38 °C)
Graphite Integral 6092 psi @ 200 °F (420 bar @ 93 °C)

1500 psi @ 750 °F (103 bar @ 399 °C)
Graphite (ASME B31.1) Integral 6092 psi @ 100 °F (420 bar @ 38 °C)

2915 psi @ 1000 °F (201 bar @ 538 °C)

(1) Except option HK:
PTFE, Integral seat: 2324 psi @ 200 °F (160 bar @ 93 °C), 1680 psi @ 400 °F (116 bar @ 204 °C)
Graphite, Integral seat: 2324 psi @ 200 °F (160 bar @ 93 °C), 1125 psi @ 750 °F (78 bar @ 399 °C)
12
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Process Connections

Instrument Connections

Test / Vent Connections
1/4-18 Female NPT

Manifold Bolts
Standard material is plated carbon steel per ASTM A449, Type 1
Alternative bolt materials offered through Option Codes

• L4 Austenitic 316 Stainless Steel Bolts
• L5 ASTM-A-193, Grade B7M Bolts
• L8 ASTM-A-193, Class 2, Grade B8M Bolts

 Table 8. Process Connections
Model and Style Connection
304

Flange by Pipe
Flange by Flange

Wafer

1/2 - 14 Female NPT
21/8-in. (54 mm) center-to-center connection (Process Adapters required)
1/2 - 14 Female NPT

Process Adapters
1/2 - 14 Female NPT Flange Adapter
1/2-in. Ferrule Flange Adapter
12-mm Ferrule Flange Adapter

305
Coplanar

Traditional
1/2 - 14 Female NPT
1/4 - 18 Female NPT (Process Adapters optional)

Optional Process Adapters
1/2 - 14 Female NPT Flange Adapter
12 mm Ferrule Flange Adapter

306
Block-and-Bleed

2-Valve
1/2 - 14 Male NPT
1/2 - 14 NPT (Male or Female)

 Table 9. Manifold - Transmitter Interface
Model Connection
304 Mounted to traditional transmitter flange, 21/8-in. (54 mm) center-to-center connection per IEC 61518,

Type B shut-off device (without SPIGOT)
305 Mounted directly to Coplanar sensor module of transmitter, 1.3-in. (287 mm) center-to-center process

isolators
306 1/2 - 14 Male NPT
14
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O-Rings

Figure 4. 304 Manifold O-Rings

Figure 5. 305 Manifold O-Rings

Manifold-to-Flange O-Rings
Same material as specified by manifold “Packing Material” 
selection:

• “1” = PTFE
• “2” = Graphite

Flange Adapter O-Rings
Glass-filled PTFE

Sensor Module-to-Manifold O-Rings
Specified in the transmitter model number
15
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Rosemount 305R Two-Valve Coplanar Style Manifold

Dimensions are in inches (millimeters)

Rosemount 305R Three-Valve Coplanar Style Manifolds

Dimensions are in inches (millimeters)

5.21 (132)

4.20 (107)

8.95 
(228)

7.2 (183)
Max Open

1/2-14 NPT on Manifold for Process Connection
1/4-18 NPT for test/vent connection.

4.55 (116)

7.70 
(196)

4.30 (109)
Max Open

5.21 (132)

4.20 (107)

8.95 
(228)

9.20 (234)
Max Open

1/2-14 NPT on Manifold for Process Connections, 2.125 inch center-to-center

4.55 (116)

7.70 
(196)

5.00 (127)
Max Open

Drain/Vent 
Valve
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Rosemount 305R Five-Valve Coplanar Style Manifold

Dimensions are in inches (millimeters)

5.21 (132)

4.20 (107)

8.95 
(228)

10.60 (269)
Max Open

1/2-14 NPT on Manifold for Process Connections, 2.125 inch center-to-center
1/4-18 NPT for test/vent connection.

4.55 (116)

7.70 
(196)

5.00 (127)
Max Open

Rosemount 305RT Two-Valve Traditional Style Manifold

Dimensions are in inches (millimeters)

5.21 (132)

4.20 (107)

3.75 (95) 
Max Open

6.40 (163) Max Open

1/2-14 NPT on optional 
Process Adapter*

4.55 (116)

7.70 
(196)

3.50 (89)
2.125 
(54)

1/4-18 NPT on traditional 
manifold for process 
connection without the 
use of a process adapter

1.63 (41)

1.10 (28)
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Rosemount 305RM Three-Valve Traditional Style Manifold

Dimensions are in inches (millimeters)

Rosemount 305RM Five-Valve Traditional Style Manifold

Dimensions are in inches (millimeters)

5.21 (132)

4.20 (107)

4.20 (107)
Max Open

1/2-14 NPT on optional 
Process Adapter*

0.75 (19) Clearance 
for Cover Removal

4.55 (116)

7.70 
(196)

4.13 (105)

2.5 
(63) 
Max 

Open

1/4-18 NPT on traditional 
manifold for process 
connections without the 
use of process adapters

1.10 (28)

9.02 (230) Max Open

Drain/Vent 
Valve

1.63 (41)

2.125 
(54)

6.5 (165) Max Open
1.05 (27)

* Adapters can be rotated to give adapter connection 
centers of 2.0 (51), 2.125 (54), or 2.25 (57).

5.21 (132)
4.20 (107)

4.2 (107)
Max Open

1/2-14 NPT on optional 
Process Adapter*

4.55 (116)

7.70 
(196)

4.13 (105)

2.5 
(63) 
Max 

Open

1/4-18 NPT on traditional 
manifold for process 
connections without the 
use of process adapters

1.10 (28)

9.02 (230) Max Open

1.63 (41)

2.125 
(54)

6.5 (165) Max Open
2.6 
(66)

* Adapters can be rotated to give adapter connection 
centers of 2.0 (51), 2.125 (54), or 2.25 (57).

Max Open
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Installations for Rosemount 3051T and 3051S_T Transmitters for 2-in. Pipe Mounting

Dimensions are in inches (millimeters)

3.13 (79)

ROSEMOUNT 3051T ROSEMOUNT 3051S_T

6.25 (159) 3.13 (79)6.25 (159)

Manifold valve orientation may vary with respect to transmitter mounting holes.

Coplanar Manifold with Optional Bracket for 2-in. Pipe Mounting

Dimensions are in inches (millimeters)

OPTION CODE B4

4.9 
(125)

3.54 
(90)

6.25 (159)

2-inch U-Bolt for 
Pipe Mounting

7.68 
(195)
25
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Traditional Manifold with Optional Brackets for 2-in. Pipe Mounting

Dimensions are in inches (millimeters)

VS/VC Heavy Duty Manifold Mounting Bracket

Dimensions are in inches (millimeters)

B1/B7/BA MOUNTING BRACKET

B3/B9/BC MOUNTING BRACKET

8.18 (208) 3.56 
(90)

1.1 (28)

3.42 (86.9)3.50 (89)

2.62 (66)

0.93 (24)
3.56 
(90)

4.85 
(123)

13.03 
(331)

1.1 
(28)

3.50 
(89)

5.32 
(135)

7.7 
(196)

1.94 
(49.2)

3.50
(89)

2.75
(70)

5.88
(149)

Drain/Vent Valve 1.05 (26.67)

3.46
(88)

Max Open

4.20
(107)

2-in. Pipe

3.75 
(95)

PANEL MOUNT2-IN. PIPE MOUNT

2.93 
(74)

5.88
(145)
26
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OPTIONS

Module Guard
A sensor module guard is available to protect the 
transmitter process isolating diaphragms. This guard 
should be used whenever the transmitter is removed 
from the integral manifold to avoid damage to the 
isolating diaphragms.

• Part number: 00305-1000-0001 (5/pack)

P2 Cleaning for Special Services
Per ASTM G93-96, this option minimizes process 
contaminants by cleaning wetted surfaces with a 
suitable detergent.

SG Sour Gas
Materials of Construction comply with 
recommendations per NACE MR 0175/ISO 15156 for 
sour oil field production environments. Environmental 
limits apply to certain materials. Consult latest 
standard for details. Selected materials also conform 
to NACE MR0103 for sour refining environments.

Heat Block Kits
Rosemount 304 Manifolds are available with steam 
heat block kits for cold environments and services. 
The steam block attaches directly to the manifold to 
prevent the process from freezing. 

ASME B31.1 Power Piping Code
Rosemount Manifolds are available in configurations 
that meet the requirements of the ASME B31.1 
Power Piping Code. This code specifies design 
criteria for most air, gas, steam, water, and oil 
systems used in electric generating systems, central 
and district heating systems, industrial power plants, 
and geothermal plants. ASME B31.1 includes 
requirements for manifolds, valves, and piping. 
Transmitters and other measuring devices do not fall 
within the scope of this code.

Marking
Manifolds are tagged with a part number, schematic 
drawing, temperature, and pressure limits.

Other Publications
For additional information, go to 
www.rosemount.com.
27
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SPARE PARTS LIST
 Table 13. Rosemount 304 Conventional Manifold

Part Description Part Number (Traditional Style) Part Number (Wafer Style)
Mounting Brackets (qty. 1)
Manifold Heavy Duty Mounting Bracket, CS 01166-8005-0002 NA
Manifold Heavy Duty Mounting Bracket, SST 01166-8005-0001 NA
Manifold SST Mounting Bracket for 2-in. Pipe Mount NA 00305-0405-0001
O-Rings (set of 12)
Manifold-to-Flange O-Ring, Glass-filled PTFE 03031-0019-0003 03031-0019-0003
Manifold-to-Flange O-Ring, Graphite-filled PTFE 03031-1302-0002 03031-1302-0002
Manifold-to-Flange Bolt Kits (set of 4)
Consult factory for part numbers Consult Factory Consult Factory
Heater Block Kits (qty. 1)
Steam Block Kit 00305-0406-0001 NA

 Table 14. Rosemount 305 Integral Manifold
Part Description Part Number (Traditional Style) Part Number (Coplanar Style)
Mounting Brackets (qty. 1)
Manifold SST Mounting Bracket for 2-in Pipe Mount NA 00305-0405-0001
Bolt Kits (set of 4)
CS Bolt Kit 03031-0312-0001 03031-0311-0001
SST Bolt Kit 03031-0312-0002 03031-0311-0002
ANSI/ASTM-A-193-B7M Bolt Kit 03031-0312-0003 03031-0311-0003
Drain/Vents (qty. 1)
316 SST Drain/Vent for use with 3-valve 305 Manifold 01151-0028-0012 01151-0028-0012
Alloy C-276 Drain/Vent for use with 3-valve 305 Manifold 01151-0028-0013 01151-0028-0013
Coplanar Flange Kits (qty. 1)
Differential Flange Kit, SST NA 00305-1001-0001
Gauge Flange Kit, SST NA 00305-1001-1001
O-Rings (set of 12)
Manifold-to-Module O-Ring, Glass-filled PTFE 03031-0234-0001 03031-0234-0001
Manifold-to-Module O-Ring, Graphite-filled PTFE 03031-0234-0002 03031-0234-0002
Sensor Guard (set of 5)
Coplanar Module Sensor Guard 00305-1000-0001 00305-1000-0001
28
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UPDATE DIMENSIONS AND VIEWS-ADD WIRELESS

91--

03031-20972/22/12D.Schwartz***
10/26/10NV-LRB

PRESSURE TRANSMITTER***

ROSEMOUNT 3051T IN-LINE***

AG3/4

0
3
0
3
1
-
2
0
9
7

ROSEMOUNT 3051T IN-LINE PRESSURE TRANSMITTER

OUTPUT CODE (F) AND (W)

OUTPUT CODE (A) AND (M)
ALUMINUM/SST HOUSING

ALUMINUM HOUSING

SST HOUSING

2.  .75 [19] CLEARANCE REQUIRED TO REMOVE COVERS (EACH SIDE).
 
1.   ROSEMOUNT INC. CERTIFIES THIS DRAWING IS IN ACCORDANCE WITH
    ROSEMOUNT ENGINEERING SPECIFICATIONS AND ACCURATELY REPRESENTS
    THE EQUIPTMENT FURNISHED.
 
NOTES:

ALUMINUM/SST HOUSING
SHOWN WITH OPTIONAL DIGITAL DISPLAY

SHOWN WITH OPTIONAL DIGITAL DISPLAY

FIELD TERMINALS
(THIS SIDE)

CERTIFICATION
LABEL

HOUSING ROTATION
SET SCREW

NAMEPLATE

1/4-18 NPT FEMALE OR 1/2-14 NPT FEMALE
(SEE SHEET 2 FOR OTHER OPTIONS)

TRANSMITTER
ELECTRONICS
(THIS SIDE)

CONDUIT CONNECTION
(2 PLACES)

FIELD TERMINALS
(THIS SIDE)

DIGITAL DISPLAY
 COVER

DIGITAL DISPLAY
COVER

BRACKET MOUNTING HOLES
(1/4-20 UNC)
(2 PLACES)

PRESSURE RANGE OPTION 5 PRESSURE RANGE OPTION 1-4
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92--

03031-20972/22/12D.Schwartz***
10/26/10NV-LRB

PRESSURE TRANSMITTER***

ROSEMOUNT 3051T IN-LINE***

AG1/1

0
3
0
3
1
-
2
0
9
7

ROSEMOUNT 3051T IN-LINE PRESSURE TRANSMITTER

AUTOCLAVE TYPE F-250-C
PROCESS CONNECTION

NON-THREADED INSTRUMENT FLANGE
PROCESS CONNECTION

NON-THREADED INSTRUMENT FLANGE

G 1/2 A DIN 16288 MALE

G 1/2 A DIN 16288 MALE
PROCESS CONNECTION

AUTOCLAVE TYPE F-250-C
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6.15
[156]

2.81
[71]
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93--

03031-20972/22/12D.Schwartz***
10/26/10NV-LRB

PRESSURE TRANSMITTER***

ROSEMOUNT 3051T IN-LINE***

AG1/1

0
3
0
3
1
-
2
0
9
7

ROSEMOUNT 3051T IN-LINE PRESSURE TRANSMITTER
MOUNTING CONFIGURATIONS WITH OPTIONAL MOUNTING BRACKET

PIPE MOUNTING PANEL MOUNTING

5/16-18 BOLTS
FOR PANEL MOUNTING
(NOT SUPPLIED)

1/4 X 1 1/4 BOLTS
FOR TRANSMITTER MOUNTING

2 INCH U-BOLT
FOR PIPE MOUNTING

(CLAMP SHOWN)

1/4 X 1 1/4 BOLTS
FOR TRANSMITTER MOUNTING
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4.29 [109]

6.55 [166]

2.126
[54]

3.35 [85]
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5.59 [142]

4.49 [114]

4.92 [125]

6.28
[159]

7.12
[181]
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UPDATED TABLE AND ADDED WIRELESS

151--

03031-10112/22/12D.Schwartz***
10/06/10NV JAC

PRESSURE TRANSMITTER***

ROSEMOUNT 3051C COPLANAR***

AL1/1

0
3
0
3
1
-
1
0
1
1

TABLE 1

Option Code Description

DA0 Power Diagnostics

DZ Zero Trim

HR5 HART Rev 5 COMMUNICATION PROTOCOL

HR7 HART Rev 7 COMMUNICATION PROTOCOL

M4 Local Operator Interface (HART ouput only)

CR Custom alarm and saturation signal levels, high alarm

CS Custom alarm and saturation signal levels, low alarm

CT Low alarm (standard Rosemount alarm and saturation levels)

QT Safety Certification

ROSEMOUNT 3051C COPLANAR PRESSURE TRANSMITTER (SEE NOTE 3)
COPLANAR FLANGE PROCESS CONNECTION

OUTPUT CODE (A) AND (M)
ALUMINUM/SST HOUSING OUTPUT CODE (F) AND (W)

SST HOUSING

ALUMINUM HOUSING

2.  .75 [19] CLEARANCE REQUIRED TO REMOVE COVERS (EACH SIDE).
 
1.   ROSEMOUNT INC. CERTIFIES THIS DRAWING IS IN ACCORDANCE WITH
    ROSEMOUNT ENGINEERING SPECIFICATIONS AND ACCURATELY REPRESENTS
    THE EQUIPTMENT FURNISHED.
 
NOTES:

SHOWN WITH OPTIONAL DIGITAL DISPLAY

ALUMINUM/SST HOUSING
SHOWN WITH OPTIONAL DIGITAL DISPLAY

4. HOUSING TYPE AND DIMENSIONS SHOWN ON PAGES 6-10 VALID FOR 
   OPTION CODES LISTED IN TABLE 1 ONLY.
 
3. HOUSING TYPE AND DIMENSIONS SHOWN ON PAGES 1-5 VALID FOR 
   ALL OPTION CODES EXCEPT THOSE LISTED IN TABLE 1.
 

CERTIFICATION
LABEL

HOUSING ROTATION
SET SCREW

COPLANAR FLANGE
PROCESS CONNECTION
PER IEC 61518
2.125 (54) �# .012 IN.
CONNECTION CENTERS

FIELD TERMINALS
(THIS SIDE)

CONDUIT CONNECTION
(2 PLACES)

TRANSMITTER
ELECTRONICS
(THIS SIDE)

BRACKET MOUNTING HOLES
(3/8-16 UNC)
(2 PLACES)

DRAIN/VENT
VALVE

NAMEPLATE

FLANGE
ADAPTER

(OPTIONAL)

FIELD TERMINALS
(THIS SIDE)

TRANSMITTER
ELECTRONICS
(THIS SIDE)

DIGITAL DISPLAY
COVER
 

1/4-18 NPT PROCESS CONNECTION OR
1/2-14 NPT WITH OPTIONAL FLANGE
ADAPTERS.  ADAPTERS CAN BE ROTATED
TO GIVE CONNECTION CENTERS OF
2.00 (51), 2.125 (54), OR 2.25 (57)

DIGITAL DISPLAY
COVER
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6.25 [159]

2.81
[71]

4.73 [120]
3.50 [89]

6.20
[157]

152--

03031-10112/22/12D.Schwartz***
10/06/10NV JAC

PRESSURE TRANSMITTER***

ROSEMOUNT 3051C COPLANAR***

AL1/1

0
3
0
3
1
-
1
0
1
1

ROSEMOUNT 3051C COPLANAR PRESSURE TRANSMITTER
COPLANAR FLANGE MOUNTING CONFIGURATIONS

PIPE MOUNTING

PANEL MOUNTING

3/8-16 BOLTS
FOR TRANSMITTER MOUNTING

5/16-18 BOLTS
FOR PANEL MOUNTING

(NOT SUPPLIED)

2 INCH U-BOLT
 FOR PIPE MOUNTING

3/8-16 BOLTS
FOR TRANSMITTER MOUNTING
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4.29 [109] 5.13 [130]

2.13
[54]

1.10
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4.49 [114]

5.59 [142]

4.92 [125]
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03031-10112/22/12D.Schwartz***
10/06/10NV JAC

PRESSURE TRANSMITTER***

ROSEMOUNT 3051C COPLANAR***

AL1/1

0
3
0
3
1
-
1
0
1
1

ROSEMOUNT 3051C COPLANAR PRESSURE TRANSMITTER
TRADITIONAL FLANGE PROCESS CONNECTION

OUTPUT CODE (A) AND (M)
ALUMINUM/SST HOUSING

OUTPUT CODE (F) AND (W)

SHOWN WITH OPTIONAL DIGITAL DISPLAY

ALUMINUM/SST HOUSING
SHOWN WITH OPTIONAL DIGITAL DISPLAY

CERTIFICATION
LABEL

TRADITIONAL FLANGE PROCESS
CONNECTION PER IEC 61518
2.125 (54) �# .012IN CONNECTION
CENTERS

FLANGE ADAPTERS
(OPTIONAL)

DRAIN/VENT
VALVE

HOUSING ROTATION
SET SCREW

CONDUIT CONNECTION
(2 PLACES)

FIELD TERMINALS 
(THIS SIDE)

NAMEPLATE

1/4-18 NPT PROCESS CONNECTION OR
1/2-14 WITH OPTIONAL FLANGE
ADAPTERS.  ADAPTERS CAN BE ROTATED
TO GIVE CONNECTION CENTERS OF
2.00 (51), 2.125 (54), OR 2.25 (57)

TRANSMITTER
ELECTRONICS
(THIS SIDE)

DIGITAL DISPLAY
COVER
 

FIELD TERMINALS
(THIS SIDE)

 

SST HOUSING

TRANSMITTER
ELECTRONICS
(THIS SIDE)

DIGITAL DISPLAY
COVER
 

ALUMINUM HOUSING
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ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Rosemount 3051 Pressure 
Transmitter
Read this manual before working with the product. For personal and system safety, and for 
optimum product performance, make sure you thoroughly understand the contents before 
installing, using, or maintaining this product.

For technical assistance, contacts are listed below:

Customer Central
Technical support, quoting, and order-related questions.

United States - 1-800-999-9307 (7:00 am to 7:00 pm CST) 

Asia Pacific- 65 777 8211

Europe/ Middle East/ Africa - 49 (8153) 9390

North American Response Center
Equipment service needs.

1-800-654-7768 (24 hours—includes Canada)

Outside of these areas, contact your local Emerson Process Management representative.

The products described in this document are NOT designed for nuclear-qualified 
applications. Using non-nuclear qualified products in applications that require 
nuclear-qualified hardware or products may cause inaccurate readings.

For information on Rosemount nuclear-qualified products, contact your local Emerson 
Process Management Sales Representative.
iii
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Section 1 Introduction
1.1 Using this manual

The sections in this manual provide information on installing, operating, and maintaining the 
Rosemount 3051. The sections are organized as follows:

Section 2: Installation contains mechanical and electrical installation instructions, and field 
upgrade options.

Section 3: Configuration provides instruction on commissioning and operating Rosemount 
3051 transmitters. Information on software functions, configuration parameters, and online 
variables is also included. 

Section 4: Operation and maintenance contains operation and maintenance techniques. 

Section 5: Troubleshooting provides troubleshooting techniques for the most common 
operating problems.

Appendix A: Specifications and reference data supplies reference and specification data, as well 
as ordering information.

Appendix B: Product certifications contains intrinsic safety approval information, European 
ATEX directive information, and approval drawings.

1.2 Service support

To expedite the return process outside of the United States, contact the nearest Emerson 
Process Management representative.

Within the United States, call the Emerson Process Management Instrument and Valve 
Response Center using the 1-800-654-RSMT (7768) toll-free number. This center, available 24 
hours a day, will assist you with any needed information or materials.

The center will ask for product model and serial numbers, and will provide a Return Material 
Authorization (RMA) number. The center will also ask for the process material to which the 
product was last exposed.
1Introduction
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2 Introduction

Emerson Process Management Instrument and Valve Response Center representatives will 
explain the additional information and procedures necessary to return goods exposed to 
hazardous substances.

1.3 Models covered

The following Rosemount 3051 Pressure Transmitters are covered by this manual:

Rosemount 3051C coplanar pressure transmitter

Rosemount 3051CD Differential Pressure Transmitter

Measures differential pressure up to 2000 psi (137,9 bar).

Rosemount 3051CG Gage Pressure Transmitter

Measures gage pressure up to 2000 psi (137,9 bar).

Rosemount 3051CA Absolute Pressure Transmitter

Measures absolute pressure up to 4000 psia (275,8 bar).

Rosemount 3051T in-line pressure transmitter

Rosemount 3051T Gage and Absolute Pressure Transmitter

Measures gage pressure up to 10000 psi (689,5 bar).

Rosemount 3051L liquid level transmitter

Provides precise level and specific gravity measurements up to 300 psi (20,7 bar) for a wide 
variety of tank configurations.

Rosemount 3051H high process temperature pressure 
transmitter

Provides high process temperature capability to 375 °F (191 °C) for measuring differential or 
gage pressure without use of remote diaphragm seals or capillaries. 

Individuals who handle products exposed to a hazardous substance can avoid injury if they 
are informed of and understand the hazard. The product being returned will require a copy 
of the required Material Safety Data Sheet (MSDS) for each substance must be included 
with the returned goods.
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3Introduction

Note
For Rosemount 3051 with FOUNDATION™ fieldbus, see Rosemount Product Manual 
00809-0100-4774. For Rosemount 3051 with Profibus PA, see Rosemount Product Manual 
00809-0100-4797.

1.4 Transmitter overview

The Rosemount 3051C Coplanar™ design is offered for Differential Pressure (DP), Gage Pressure 
(GP) and Absolute Pressure (AP) measurements. The Rosemount 3051C utilizes Emerson 
Process Management capacitance sensor technology for DP and GP measurements. 
Piezoresistive sensor technology is utilized in the Rosemount 3051T and 3051CA 
measurements. 

The major components of the Rosemount 3051 are the sensor module and the electronics 
housing. The sensor module contains the oil filled sensor system (isolating diaphragms, oil fill 
system, and sensor) and the sensor electronics. The sensor electronics are installed within the 
sensor module and include a temperature sensor (RTD), a memory module, and the 
capacitance to digital signal converter (C/D converter). The electrical signals from the sensor 
module are transmitted to the output electronics in the electronics housing. The electronics 
housing contains the output electronics board, the local zero and span buttons, and the 
terminal block. The basic block diagram of the Rosemount 3051CD is illustrated in Figure 1-1.

For the Rosemount 3051C design pressure is applied to the isolating diaphragms, the oil 
deflects the center diaphragm, which then changes the capacitance. This capacitance signal is 
then changed to a digital signal in the C/D converter. The microprocessor then takes the signals 
from the RTD and C/D converter calculates the correct output of the transmitter. This signal is 
then sent to the D/A converter, which converts the signal back to an analog signal and 
superimposes the HART signal on the 4-20 mA output.
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4 Introduction

Figure 1-1. Block diagram of operation 

1.5 Product recycling/ disposal

Recycling of equipment and packaging should be taken into consideration and disposed of in 
accordance with local and national legislation/regulations.
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Section 2 Installation
Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 5
Safety messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 5
General considerations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 6
Mechanical considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 7
Draft range considerations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 7
Environmental considerations  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 8
HART installation flowchart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 9
Installation procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 10
Electrical considerations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 22
Hazardous locations certifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 29
Rosemount 305, 306, and 304 manifolds  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 29
Liquid level measurement  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 34

2.1 Overview

The information in this section covers installation considerations for the Rosemount 3051 with 
HART protocols. A Quick Installation Guide for HART protocol (document number 
00825-0100-4001) is shipped with every transmitter to describe basic pipe-fitting and wiring 
procedures for initial installation. Dimensional drawings for each 3051 variation and mounting 
configuration are included on page 13. 

2.2 Safety messages

Procedures and instructions in this section may require special precautions to ensure the safety 
of the personnel performing the operation. Information that raises potential safety issues is 
indicated by a warning symbol ( ). Refer to the following safety messages before performing 
an operation preceded by this symbol.
5Installation
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6 Installation

2.3 General considerations

Measurement accuracy depends upon proper installation of the transmitter and impulse piping. 
Mount the transmitter close to the process and use a minimum of piping to achieve best 
accuracy. Keep in mind the need for easy access, personnel safety, practical field calibration, and 
a suitable transmitter environment. Install the transmitter to minimize vibration, shock, and 
temperature fluctuation.

Explosions could result in death or serious injury: 

Installation of this transmitter in an explosive environment must be in accordance with the 
appropriate local, national, and international standards, codes, and practices. Please review 
the approvals section of the 3051 reference manual for any restrictions associated with a 
safe installation. 

 Before connecting a Field Communicator in an explosive atmosphere, ensure the 
instruments in the loop are installed in accordance with intrinsically safe or 
non-incendive field wiring practices.

 In an Explosion-Proof/Flameproof installation, do not remove the transmitter covers 
when power is applied to the unit. 

Process leaks may cause harm or result in death. 

 Install and tighten process connectors before applying pressure.
Electrical shock can result in death or serious injury.

 Avoid contact with the leads and terminals. High voltage that may be present on leads 
can cause electrical shock.

Electrical shock can result in death or serious injury. 

 Avoid contact with the leads and terminals.
Process leaks could result in death or serious injury. 

 Install and tighten all four flange bolts before applying pressure.
 Do not attempt to loosen or remove flange bolts while the transmitter is in service.
Replacement equipment or spare parts not approved by Emerson Process Management for 
use as spare parts could reduce the pressure retaining capabilities of the transmitter and 
may render the instrument dangerous. 

 Use only bolts supplied or sold by Emerson Process Management as spare parts.
 Refer to page 164 for a complete list of spare parts.
Improper assembly of manifolds to traditional flange can damage sensor module. 

 For safe assembly of manifold to traditional flange, bolts must break back plane of 
flange web (i.e., bolt hole) but must not contact sensor module housing.
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Important
Install the enclosed pipe plug (found in the box) in unused conduit opening with a minimum of 
five threads engaged to comply with explosion-proof requirements. 

For material compatibility considerations, see document number 00816-0100-3045 on 
www.emersonprocess.com/rosemount.

2.4 Mechanical considerations

Note
For steam service or for applications with process temperatures greater than the limits of the 
transmitter, do not blow down impulse piping through the transmitter. Flush lines with the 
blocking valves closed and refill lines with water before resuming measurement.

Note
When the transmitter is mounted on its side, position the Coplanar flange to ensure proper 
venting or draining. Mount the flange as shown in Figure 2-8 on page 16, keeping drain/vent 
connections on the bottom for gas service and on the top for liquid service.

2.5 Draft range considerations

Installation

For the Rosemount 3051CD0 draft range pressure transmitter, it is best to mount the 
transmitter with the isolators parallel to the ground. Installing the transmitter in this way 
reduces oil head effect and provides for optimal temperature performance.

Be sure the transmitter is securely mounted. Tilting of the transmitter may cause a zero shift in 
the transmitter output.

Reducing process noise

There are two recommended methods of reducing process noise: output damping and, in gage 
applications, reference side filtering.

Output damping

The output damping for the Rosemount 3051CD0 is factory set to 3.2 seconds as a default. If 
the transmitter output is still noisy, increase the damping time. If faster response is needed, 
decrease the damping time. Damping adjustment information is available on page 57.

Reference side filtering

In gage applications it is important to minimize fluctuations in atmospheric pressure to which 
the low side isolator is exposed. 

One method of reducing fluctuations in atmospheric pressure is to attach a length of tubing to 
the reference side of the transmitter to act as a pressure buffer. 
7Installation
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8 Installation

Another method is to plumb the reference side to a chamber that has a small vent to 
atmosphere. If multiple draft transmitters are being used in an application, the reference side of 
each device can be plumbed to a chamber to achieve a common gage reference.

2.6 Environmental considerations

Best practice is to mount the transmitter in an environment that has minimal ambient 
temperature change. The transmitter electronics temperature operating limits are –40 to 185 °F 
(–40 to 85 °C). Refer to Appendix A: Specifications and reference data that lists the sensing 
element operating limits. Mount the transmitter so that it is not susceptible to vibration and 
mechanical shock and does not have external contact with corrosive materials.
Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2765 of 3354



Reference Manual 
00809-0100-4001, Rev JA

Section 2: Installation
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
2.7 HART installation flowchart

Figure 2-1. HART installation flowchart

START HERE

Bench 
Calibration?

Field Install
No

Set Units
(page 52)

Set Range 
Points

(page 53)

Set Output Type
(page 52)

Set Damping
(page 57)

Verify

Apply Pressure

Yes

Within
Specifications? Yes

No

Refer to
Section 4: 

Operation and 
maintenance

Configure Security 
and Alarm 
(page 20)

Mount 
Transmitter
(page 10)

Wire Transmitter
(pages 23–31)

Power 
Transmitter
(page 25)

Check Process 
Connection
(page 16)

Trim Transmitter 
for Mounting 

Effects
(page 76)

Done

Review 
Transmitter 

Configuration
(page 42)

Confirm 
Transmitter 

Configuration
(page 42)

Configure
9Installation

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2766 of 3354



Reference Manual
00809-0100-4001, Rev JA

Section 2: Installation
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
10 Installation

2.8 Installation procedures

2.8.1 Mount the transmitter

For dimensional drawing information refer to Appendix A: Specifications and reference data on 
page 120.

Process flange orientation

Mount the process flanges with sufficient clearance for process connections. For safety reasons, 
place the drain/vent valves so the process fluid is directed away from possible human contact 
when the vents are used. In addition, consider the need for a testing or calibration input.

Note
Most transmitters are calibrated in the horizontal position. Mounting the transmitter in any 
other position will shift the zero point to the equivalent amount of liquid head pressure caused 
by the varied mounting position. To reset zero point, refer to “Sensor Trim” on page 10.

Housing rotation

See “Housing rotation” on page 18.

Terminal side of electronics housing

Mount the transmitter so the terminal side is accessible. Clearance of 0.75 in. (19 mm) is 
required for cover removal. Use a conduit plug in the unused conduit opening.

Circuit side of electronics housing

Provide 0.75 in. (19 mm) of clearance for units with out an LCD display. Three inches of 
clearance is required for cover removal if a meter is installed.

Cover installation

Always ensure a proper seal by installing the electronics housing cover(s) so that metal contacts 
metal. Use Rosemount O-rings.

Conduit entry threads

For NEMA 4X, IP66, and IP68 requirements, use thread seal (PTFE) tape or paste on male threads 
to provide a watertight seal. 

Mounting brackets

Rosemount 3051 Transmitters may be panel-mounted or pipe-mounted through an optional 
mounting bracket. Refer to Table 2-1 for the complete offering and see Figure 2-2 through 
Figure 2-5 on pages 11 and 12 for dimensions and mounting configurations.
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Table 2-1.  Mounting brackets

Figure 2-2. Mounting bracket option code B4

Flange bolts

The 3051 can be shipped with a Coplanar flange or a Traditional flange installed with four 
1.75-inch flange bolts. Mounting bolts and bolting configurations for the Coplanar and 
Traditional flanges can be found on page 14. Stainless steel bolts supplied by Emerson Process 
Management are coated with a lubricant to ease installation. Carbon steel bolts do not require 
lubrication. No additional lubricant should be applied when installing either type of bolt. Bolts 
supplied by Emerson Process Management are identified by their head markings:

3051 brackets

Option 
code

Process connections Mounting Materials

Coplanar In-line Traditional
Pipe 

mount
Panel 

mount

Flat 
panel 

mount
CS 

bracket
SST 

bracket
CS 

bolts
SST 

bolts

B4 X X X X X X X

B1 X X X X

B2 X X X X

B3 X X X X

B7 X X X X

B8 X X X X

B9 X X X X

BA X X X X

BC X X X X

5/16 � 11/2 Bolts 
for Panel Mounting
(Not Supplied)

3/8–16 × 11/4 Bolts
for Mounting

to Transmitter

2.8 (71)

3.4 (85)
Note
Dimensions are in inches (millimeters).
11Installation
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12 Installation

4.09 (104)3.75 (95) 1.63 (41)

2.73 (69)

4.97 (126)

2.81 
(71)

1.63 (41) 4.09 (104)

4.5 (114) 1.405 
(35,7)

Mounting Holes 
0.375 Diameter 

(10)3.75 (95)

2.81
(71)

2.125 (54)

2.81 (71)

8.00 (203)

Note
Dimensions are in inches (millimeters).

1.625 (41)

Figure 2-3. Mounti ng bracket option codes B1, B7, and BA

1.40 
(36)

1.405 
(35,7)

Figure 2-4. Panel mounting bracket option codes B2 and B8

Figure 2-5. Flat mounting bracket option codes B3 and BC
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Bolt installation

Only use bolts supplied with the Rosemount 3051 or sold by Emerson Process Management as 
spare parts for the Rosemount 3051 transmitter. Use the following bolt installation procedure:

1. Finger-tighten the bolts.

2. Torque the bolts to the initial torque value using a crossing pattern (see Table 2-2 for 
torque values).

3. Torque the bolts to the final torque value using the same
crossing pattern.

Table 2-2.  Bolt installation torque values

Bolt material Initial torque value Final torque value

CS-ASTM-A445 Standard 300 in.-lb (34 N-m) 650 in.-lb (73 N-m)

316 SST—Option L4 150 in.-lb (17 N-m) 300 in.-lb (34 N-m)

ASTM-A-19 B7M—Option L5 300 in.-lb (34 N-m) 650 in.-lb (73 N-m)

Alloy 400—Option L6 300 in.-lb (34 N-m) 650 in.-lb (73 N-m)

Carbon Steel (CS) Head MarkingsB7M

316 B8M F593_*

Stainless Steel (SST) Head Markings

* The last digit in the F593_ head marking may be 
any letter between A and M.

KM

660 
CL A

Alloy K-500 Head Marking

See “Safety messages” on page 5 for complete warning 
13Installation
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Figure 2-4. Traditional flange bolt configurations

Figure 2-7. Mounting bolts and bolt configurations for coplanar flange

2.8.2 Impulse piping

The piping between the process and the transmitter must accurately transfer the pressure to 
obtain accurate measurements. There are five possible sources of error: pressure transfer, leaks, 

GAGE/ABSOLUTE TRANSMITTERDIFFERENTIAL TRANSMITTER

Drain/Vent Drain/Vent

Plug

1.75 (44) × 4
1.50 (38) × 4

1.75 (44) × 4
1.50 (38) × 4

Note
Dimensions are in inches (millimeters).

Drain/Vent

2.88 (73) × 4

TRANSMITTER WITH
FLANGE BOLTS

TRANSMITTER WITH
FLANGE ADAPTERS AND 

FLANGE/ADAPTER BOLTS
Description Qty

Size
in. 
(mm)

Differential Pressure 

Flange Bolts 4 1.75 
(44)

Flange/Adapter Bolts 4 2.88 
(73)

Gage/Absolute Pressure (1)

(1) Rosemount 3051T transmitters are direct mount and do 
not require bolts for process connection.

Flange Bolts 4 1.75 
(44)

Flange/Adapter Bolts 2 2.88 
(73)Note

Dimensions are in inches (millimeters).

1.75 (44) × 4
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friction loss (particularly if purging is used), trapped gas in a liquid line, liquid in a gas line, and 
density variations between the legs.

The best location for the transmitter in relation to the process pipe is dependent on the process. 
Use the following guidelines to determine transmitter location and placement of impulse 
piping:

 Keep impulse piping as short as possible.

 For liquid service, slope the impulse piping at least 1 in./foot (8 cm/m) upward from the 
transmitter toward the process connection.

 For gas service, slope the impulse piping at least 1 in./foot (8 cm/m) downward from 
the transmitter toward the process connection.

 Avoid high points in liquid lines and low points in gas lines.

 Make sure both impulse legs are the same temperature.

 Use impulse piping large enough to avoid friction effects and blockage.

 Vent all gas from liquid piping legs.

 When using a sealing fluid, fill both piping legs to the same level.

 When purging, make the purge connection close to the process taps and purge 
through equal lengths of the same size pipe. Avoid purging through the transmitter.

 Keep corrosive or hot (above 250 °F [121 °C]) process material out of direct contact 
with the sensor module and flanges.

 Prevent sediment deposits in the impulse piping.

 Maintain equal leg of head pressure on both legs of the impulse piping.

 Avoid conditions that might allow process fluid to freeze within the process flange.

Mounting requirements

Impulse piping configurations depend on specific measurement conditions. Refer to Figure 2-8 
for examples of the following mounting configurations:

Liquid flow measurement
 Place taps to the side of the line to prevent sediment deposits on the transmitter’s 

process isolators.

 Mount the transmitter beside or below the taps so gases can vent into the process line.

 Mount drain/vent valve upward to allow gases to vent.

Gas flow measurement
 Place taps in the top or side of the line.

 Mount the transmitter beside or above the taps so liquid will drain into the process line.

Steam flow measurement
 Place taps to the side of the line.

 Mount the transmitter below the taps to ensure that the impulse piping will stay filled 
with condensate.

 In steam service above 250 °F (121 °C), fill impulse lines with water to prevent steam 
from contacting the transmitter directly and to ensure accurate measurement start-up.
15Installation
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Note
For steam or other elevated temperature services, it is important that temperatures at the 
process connection do not exceed the transmitter’s process temperature limits.

Figure 2-8. Installation examples

2.8.3 Process connections

Coplanar or traditional process connection

Install and tighten all four flange bolts before applying pressure, or process leakage will result. 
When properly installed, the flange bolts will protrude through the top of the sensor module 
housing. Do not attempt to loosen or remove the flange bolts while the transmitter is in service.

Flange adaptors:

Rosemount 3051DP and GP process connections on the transmitter flanges are 1/4–18 NPT. 
Flange adapters are available with standard 1/2–14 NPT Class 2 connections. The flange adapters 
allow users to disconnect from the process by removing the flange adapter bolts. Use 
plant-approved lubricant or sealant when making the process connections. Refer to 
Dimensional Drawings on page 120 for the distance between pressure connections. This 
distance may be varied ±1/8 in. (3.2 mm) by rotating one or both of the flange adapters.

To install adapters to a Coplanar flange, perform the following procedure:

1. Remove the flange bolts.

2. Leaving the flange in place, move the adapters into position with the o-ring installed.

3. Clamp the adapters and the Coplanar flange to the transmitter sensor module using the 
larger of the bolts supplied.

4. Tighten the bolts. Refer to “Flange bolts” on page 11 for torque specifications.

GAS OR LIQUID SERVICE GAS SERVICE STEAM SERVICE

Flow

Flow

Flow
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Whenever you remove flanges or adapters, visually inspect the PTFE o-rings. Replace with o-ring 
designed for Rosemount transmitter if there are any signs of damage, such as nicks or cuts. 
Undamaged o-rings may be reused. If you replace the o-rings, retorque the flange bolts after 
installation to compensate for cold flow. Refer to the process sensor body reassembly procedure 
in Section 5: Troubleshooting.

O-rings:

The two styles of Rosemount flange adapters (Rosemount 1151 and Rosemount 
3051S/3051/2051/3095) each require a unique O-ring (see Figure 2-9). Use only the O-ring 
designed for the corresponding flange adaptor.

Figure 2-9. O-Rings.

When compressed, PTFE O-rings tend to “cold flow,” which aids in their sealing capabilities.

Note
PTFE O-rings should be replaced if the flange adapter is removed.

Failure to install proper flange adapter O-rings may cause process leaks, which can result in death or 
serious injury. The two flange adapters are distinguished by unique O-ring grooves. Only use the 
O-ring that is designed for its specific flange adapter, as shown below.

Rosemount 3051S / 3051 / 2051 / 3095

Rosemount 1151

Flange Adapter

O-ring

Flange Adapter

O-ring

PTFE Based
Elastomer

PTFE
Elastomer
17Installation
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2.8.4 Inline process connection

Inline gage transmitter orientation

The low side pressure port on the inline gage transmitter is located in the neck of the 
transmitter, behind the housing. The vent path is 360 degrees around the transmitter between 
the housing and sensor (See Figure 2-10).

Keep the vent path free of any obstruction, such as paint, dust, and lubrication by mounting the 
transmitter so that the process can drain away.

Figure 2-10. Inline gage low side pressure port

2.8.5 Housing rotation

The electronics housing can be rotated up to 180 degrees in either direction to improve field 
access, or to better view the optional LCD display. To rotate the housing, perform the following 
procedure:

1. Loosen the housing rotation set screw using a -in. hex wrench.

2. Turn the housing left or right up to 180° from its original position. Over rotating will 
damage the transmitter. 

3. Retighten the housing rotation set screw.

Do not apply torque directly to the sensor module. Rotation between the sensor module 
and the process connection can damage the electronics. To avoid damage, apply torque 
only to the hex-shaped process connection.

Low side pressure port 
(atmospheric reference)

Sensor Module

Process Connection

5
64
------
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Figure 2-11. Housing rotation

2.8.6 LCD display 

Transmitters ordered with the LCD option are shipped with the display installed. Installing the 
display on an existing 3051 transmitter requires a small instrument screwdriver.

Figure 2-12. LCD display
.

Housing Rotation 
Set Screw 
(5/64-in.)

Interconnecting Pins

Jumpers (Top and Bottom)

LCD Display

Extended 
Cover
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2.8.7 Configure security and alarm

Security (write protect)

There are three security methods with the Rosemount 3051 transmitter:

1. Security Jumper: prevents all writes to transmitter configuration.

2. Local Keys (Local Zero and Span) Software Lock Out: prevents changes to transmitter 
range points via local zero and span adjustment keys. With local keys security enabled, 
changes to configuration are possible via HART.

3. Physical Removal of Local Keys (Local Zero and Span) Magnetic Buttons: removes ability 
to use local keys to make transmitter range point adjustments. With local keys security 
enabled, changes to configuration are possible via HART.

You can prevent changes to the transmitter configuration data with the write protection 
jumper. Security is controlled by the security (write protect) jumper located on the electronics 
board or LCD display. Position the jumper on the transmitter circuit board in the “ON” position 
to prevent accidental or deliberate change of configuration data. 

If the transmitter write protection jumper is in the “ON” position, the transmitter will not accept 
any “writes” to its memory. Configuration changes, such as digital trim and reranging, cannot 
take place when the transmitter security is on.

Note
If the security jumper is not installed, the transmitter will continue to operate in the security OFF 
configuration.

Configuring transmitter security and alarm jumper procedure

To reposition the jumpers, follow the procedure described below.

1. Do not remove the transmitter covers in explosive atmospheres when the circuit is live. 
If the transmitter is live, set the loop to manual and remove power.

2. Remove the housing cover opposite the field terminal side. Do not remove the 
transmitter covers in explosive atmospheres when the circuit is live.

3. Reposition the jumpers as desired. 

– Figure 2-13 shows the jumper positions for the 4-20 mA HART Transmitter. 

– Figure 2-14 shows the jumper positions for the 1-5 HART Vdc Low Power 
Transmitter. 

4. Reattach the transmitter cover. Always ensure a proper seal by installing the electronics 
housing covers so that metal contacts metal to meet explosion-proof requirements. 
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Figure 2-13. Electronics board

Figure 2-14. Low power transmitter electronics boards

Note
Security jumper not installed = Not Write Protected
Alarm jumper not installed = High Alarm

4-20 mA HART 

Without LCD Meter With LCD Display

1-5 Vdc HART Low Power

Without LCD Meter With LCD Display

Security

Alarm

Alarm

Security

TRANSMITTER SECURITY 
JUMPER POSITIONS

Write Protect ON

Write Protect OFF
21Installation

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2778 of 3354



Reference Manual
00809-0100-4001, Rev JA

Section 2: Installation
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
2.9 Electrical considerations

Note
Make sure all electrical installation is in accordance with national and local code requirements.

2.9.1 Conduit installation

Recommended conduit connections are shown in Figure 2-15.

Figure 2-15. Conduit installation diagrams.

If all connections are not sealed, excess moisture accumulation can damage the 
transmitter. Make sure to mount the transmitter with the electrical housing positioned 
downward for drainage. To avoid moisture accumulation in the housing, install wiring with 
a drip loop, and ensure the bottom of the drip loop is mounted lower than the conduit 
connections or the transmitter housing.

Sealing 
Compound

Conduit
Lines

CORRECT

Possible 
Conduit Line 

Positions

Sealing 
Compound

Possible 
Conduit Line

Positions

CORRECT INCORRECT
22 Installation
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2.9.2 Wiring

Note
Use shielded twisted pairs to yield best results. To ensure proper communication, use 24 AWG 
or larger wire, and do not exceed 5000 feet (1500 meters).

Figure 2-16. 4-20 mA HART wiring

Do not connect the power signal wiring to the test terminals. Voltage may burn out the 
reverse-polarity protection diode in the test connection.

RL 250

Power 
Supply
23Installation
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Figure 2-17. 1-5 Vdc low power wiring

Power 
Supply

Voltmeter
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Perform the following procedure to make wiring connections:

1. Remove the housing cover on terminal compartment side. Do not remove the cover in 
explosive atmospheres when the circuit is live. Signal wiring supplies all power to the 
transmitter.

2. a. For 4-20 mA HART output, connect the positive lead to the terminal marked (+) and 
the negative lead to the terminal marked (pwr/comm -). Do not connect powered 
signal wiring to the test terminals. Power could damage the test diode.

b. For 1-5 Vdc HART Low Power output, connect the positive lead to the terminal 
marked (+ pwr) and the negative lead to the terminal marked (pwr -). Connect signal 
lead to Vout / comm +. 

3. Plug and seal unused conduit connection on the transmitter housing to avoid moisture 
accumulation in the terminal side. Install wiring with a drip loop. Arrange the drip loop 
so the bottom is lower than the conduit connections and the transmitter housing.

Power supply for 4-20 mA HART

Transmitter operates on 10.5 - 42.4 Vdc. The dc power supply should provide power with less 
than two percent ripple. 

Note
A minimum loop resistance of 250 ohms is required to communicate with a Field 
Communicator. If a single power supply is used to power more than one 3051 transmitter, the 
power supply used, and circuitry common to the transmitters, should not have more than 
20 ohms of impedance at 1200 Hz.

Figure 2-18. Load limitation

The total resistance load is the sum of the resistance of the signal leads and the load resistance 
of the controller, indicator, and related pieces. Note that the resistance of intrinsic safety 
barriers, if used, must be included. 

Maximum Loop Resistance = 43.5 * (Power Supply Voltage – 10.5)

The Field Communicator requires a minimum loop resistance of 250 for communication.

See “Safety messages” on page 5 for complete warning 

Voltage (Vdc)

Lo
ad

 (O
h

m
s)

 

Operating
Region

1387

1000

500

0
10.5 20 30

42.4
25Installation

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2782 of 3354



Reference Manual
00809-0100-4001, Rev JA

Section 2: Installation
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
26 Installation

Power supply for 1-5 Vdc HART low power

Low power transmitters operate on 6-14 Vdc. The dc power supply should provide power with 
less than two percent ripple. The Vout load should be 100 k or greater. 

2.9.3 Transient protection terminal block

The transmitter will withstand electrical transients of the energy level usually encountered in 
static discharges or induced switching transients. However, high-energy transients, such as 
those induced in wiring from nearby lightning strikes, can damage the transmitter.

The transient protection terminal block can be ordered as an installed option (Option Code T1 in 
the transmitter model number) or as a spare part to retrofit existing 3051 transmitters in the 
field. See “Spare parts” on page 164 for spare part numbers. The lightning bolt symbol shown in 
Figure 2-19 and Figure 2-20 identifies the transient protection terminal block.

Figure 2-19. 4-20 mA HART wiring with transient protection

RL 250

Power 
Supply

Power 
Supply
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Figure 2-20. 1-5 Vdc low power wiring with transient protection

Figure 2-21. Wiring pair and ground

Note
The transient protection terminal block does not provide transient protection unless the 
transmitter case is properly grounded. Use the guidelines to ground the transmitter case. Refer 
to page 27.

Do not run the transient protection ground wire with signal wiring as the ground wire may carry 
excessive current if a lightning strike occurs. 

2.9.4 Grounding

Use the following techniques to properly ground the transmitter signal wiring and case:

Power 
Supply

Voltmeter

DP

Trim shield and
insulate

Insulate
Shield

Connect Shield Back to the Power 
Supply Ground

Ground for 
Transient 
Protection

Minimize
Distance

Minimize
Distance
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Signal wiring 

Do not run signal wiring in conduit or open trays with power wiring or near heavy electrical 
equipment. It is important that the instrument cable shield be:

 Trimmed close and insulated from touching the transmitter housing

 Connected to the next shield if cable is routed through a junction box

 Connected to a good earth ground at the power supply end

For 4-20 mA HART output, the signal wiring may be grounded at any one point on the signal 
loop or may be left ungrounded. The negative terminal of the power supply is a recommended 
grounding point.

For 1-5 Vdc HART Low Power output, the power wires may be grounded at only one point or left 
ungrounded. The negative terminal of the power supply is a recommended grounding point.

Transmitter case 

Always ground the transmitter case in accordance with national and local electrical codes. The 
most effective transmitter case grounding method is a direct connection to earth ground with 
minimal impedance. Methods for grounding the transmitter case include:

 Internal Ground Connection: The Internal Ground Connection screw is inside the FIELD 
TERMINALS side of the electronics housing. This screw is identified by a ground symbol 
( ). The ground connection screw is standard on all Rosemount 3051 transmitters. 
Refer to Figure 2-22.

Figure 2-22. Internal ground screw

Internal Ground 
Connection Screw
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Figure 2-23. External ground assembly

Note
Grounding the transmitter case via threaded conduit connection may not provide sufficient 
ground continuity. 

2.10 Hazardous locations certifications

Individual transmitters are clearly marked with a tag indicating the approvals they carry. 
Transmitters must be installed in accordance with all applicable codes and standards to 
maintain these certified ratings. Refer to “Hazardous locations certifications” on page 177 for 
information on these approvals.

2.11 Rosemount 305, 306, and 304 manifolds

The 305 Integral Manifold is available in two designs: Traditional and Coplanar. The traditional 
305 Integral Manifold can be mounted to most primary elements with mounting adapters in the 
market today. The 306 Integral Manifold is used with the 3051T in-line transmitters to provide 
block-and-bleed valve capabilities of up to 10000 psi (690 bar).

External Ground 
Assembly
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Figure 2-24. Manifolds

3051C AND 305 INTEGRAL 
COPLANAR 

3051C AND 305 
INTEGRAL TRADITIONAL 

3051T AND 306 
IN-LINE

3051C AND 304 
CONVENTIONAL
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2.11.1 Rosemount 305 integral manifold installation procedure

To install a 305 Integral Manifold to a 3051 transmitter:

1. Inspect the PTFE sensor module o-rings. Undamaged o-rings may be reused. If the 
o-rings are damaged (if they have nicks or cuts, for example), replace with o-rings 
designed for Rosemount transmitter.

Important
If replacing the o-rings, take care not to scratch or deface the o-ring grooves or the surface of 
the isolating diaphragm while you remove the damaged o-rings.

2. Install the Integral Manifold on the sensor module. Use the four 2.25-in. manifold bolts 
for alignment. Finger tighten the bolts, then tighten the bolts incrementally in a cross 
pattern to final torque value. See “Flange bolts” on page 11 for complete bolt 
installation information and torque values. When fully tightened, the bolts should 
extend through the top of the sensor module housing.

3. If the PTFE sensor module o-rings have been replaced, the flange bolts should be 
re-tightened after installation to compensate for cold flow of the o-rings.

Note
Always perform a zero trim on the transmitter/manifold assembly after installation to eliminate 
mounting effects.

2.11.2 Rosemount 306 integral manifold installation procedure

The 306 Manifold is for use only with a 3051T In-line transmitter.

Assemble the 306 Manifold to the 3051T In-line transmitter with a thread sealant.

2.11.3 Rosemount 304 conventional manifold installation 
procedure

To install a 304 Conventional Manifold to a 3051 transmitter:

1. Align the Conventional Manifold with the transmitter flange. Use the four manifold 
bolts for alignment.

2. Finger tighten the bolts, then tighten the bolts incrementally in a cross pattern to final 
torque value. See “Flange bolts” on page 11 for complete bolt installation information 
and torque values. When fully tightened, the bolts should extend through the top of 
the sensor module housing.

3. Leak-check assembly to maximum pressure range of transmitter.

2.11.4 Manifold operation

Improper installation or operation of manifolds may result in process leaks, which may cause 
death or serious injury.

See “Safety messages” on page 5 for complete warning information.
31Installation
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32 Installation

Always perform a zero trim on the transmitter/manifold assembly after installation to eliminate 
any shift due to mounting effects. See “Sensor Trim Overview” on page 10.

Three and five-valve configurations shown:

Drain/
Vent
Valve

Drain/
Vent Valve

Equalize
(closed)

Process

Isolate
(open)

Isolate
(open)

H LIn normal operation the two block 
valves between the process and 
instrument ports will be open and the 
equalizing valve will be closed.

Drain/
Vent Valve

Equalize
(closed)

Process

Isolate
(closed)

Isolate
(open)

H L1. To zero the 3051, close the 
block valve to the low 
pressure (downstream) side 
of the transmitter first.

Drain/
Vent
Valve

Drain/
Vent
Valve

Drain/
Vent Valve

Equalize
(open)

Process

Isolate
(closed)

Isolate
(open)

H L2. Open the center (equalize) 
valve to equalize the pressure 
on both sides of the 
transmitter. The manifold 
valves are now in the proper 
configuration for zeroing the 
transmitter. 

Drain/
Vent
Valve

Drain/
Vent Valve

Equalize
(closed)

Process

Isolate
(closed)

Isolate
(open)

H L3. After zeroing the transmitter, 
close the equalizing valve.
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Five-valve Natural Gas configurations shown:

Note
Do not open the low side equalize valve before the high side equalize valve. Doing so will 
overpressure the transmitter.

Drain/
Vent
Valve

Drain/
Vent Valve

Equalize
(closed)

Process

Isolate
(open)

Isolate
(open)

H L4. Open the block valve on the 
low pressure side of the 
transmitter to return the 
transmitter to service.

Test 
(Plugged)

Test
(Plugged)

Equalize
(closed)

Process

Isolate
(open)

Isolate
(open)

H LIn normal operation, the two block 
valves between the process and 
instrument ports will be open, and the 
equalizing valves will be closed. 

Process

Equalize
(closed)

Drain 
Vent

(closed)

Test (Plugged)Test
(Plugged)

Equalize
(closed)

Process

Isolate
(closed)

Isolate
(open)

H L1. To zero the 3051, first close 
the block valve on the low 
pressure (downstream) side 
of the transmitter. 

Process

Equalize
(closed)

Drain Vent
(closed)
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34 Installation

2.12 Liquid level measurement

Differential pressure transmitters used for liquid level applications measure hydrostatic pressure 
head. Liquid level and specific gravity of a liquid are factors in determining pressure head. This 
pressure is equal to the liquid height above the tap multiplied by the specific gravity of the 
liquid. Pressure head is independent of volume or vessel shape.

Test 
(Plugged)

Test
(Plugged)

Equalize
(closed)

Process

Isolate
(closed)

Isolate
(open)

H L2. Open the equalize valve on 
the high pressure (upstream) 
side of the transmitter. 

Process

Equalize
(open)

Drain 
Vent

(closed)

3. Open the equalize valve on 
the low pressure 
(downstream) side of the 
transmitter. The manifold is 
now in the proper 
configuration for zeroing the 
transmitter. 

Test (Plugged)Test
(Plugged)

Equalize
(open)

Process

Isolate
(closed)

Isolate
(open)

H L

Process

Equalize
(open)

Drain 
Vent

(closed)

Test 
(Plugged)

Test
(Plugged)

Equalize
(closed)

Process

Isolate
(closed)

Isolate
(open)

H L4. After zeroing the transmitter, 
close the equalize valve on 
the low pressure 
(downstream) side of the 
transmitter. 

Process

Equalize
(open)

Drain 
Vent

(closed)
Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2791 of 3354



Reference Manual 
00809-0100-4001, Rev JA

Section 2: Installation
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
2.12.1 Open vessels

A pressure transmitter mounted near a tank bottom measures the pressure of the liquid above.

Make a connection to the high pressure side of the transmitter, and vent the low pressure side to 
the atmosphere. Pressure head equals the liquid’s specific gravity multiplied by the liquid height 
above the tap.

Zero range suppression is required if the transmitter lies below the zero point of the desired level 
range. Figure 2-25 shows a liquid level measurement example.

2.12.2 Closed vessels

Pressure above a liquid affects the pressure measured at the bottom of a closed vessel. The 
liquid specific gravity multiplied by the liquid height plus the vessel pressure equals the pressure 
at the bottom of the vessel.

To measure true level, the vessel pressure must be subtracted from the vessel bottom pressure. 
To do this, make a pressure tap at the top of the vessel and connect this to the low side of the 
transmitter. Vessel pressure is then equally applied to both the high and low sides of the 
transmitter. The resulting differential pressure is proportional to liquid height multiplied by the 
liquid specific gravity.

5. Close the equalize valve on 
the high pressure (upstream) 
side.

Test 
(Plugged)

Test
(Plugged)

Equalize
(closed)

Process

Isolate
(closed)

Isolate
(open)

H L

Process

Equalize
(closed)

Drain 
Vent

(closed)

6. Finally, to return the 
transmitter to service, open 
the low side isolation valve. Test (Plugged)

Test
(Plugged)

Equalize
(closed)

Process

Isolate
(open)

Isolate
(open)

H L

Process

Equalize
(closed)

Drain 
Vent

(closed)
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Dry leg condition

Low-side transmitter piping will remain empty if gas above the liquid does not condense. This is 
a dry leg condition. Range determination calculations are the same as those described for 
bottom-mounted transmitters in open vessels, as shown in Figure 2-25.

Wet leg condition

Condensation of the gas above the liquid slowly causes the low side of the transmitter piping to 
fill with liquid. The pipe is purposely filled with a convenient reference fluid to eliminate this 
potential error. This is a wet leg condition.

The reference fluid will exert a head pressure on the low side of the transmitter. Zero elevation of 
the range must then be made. See Figure 2-26.

Bubbler system in open vessel

A bubbler system that has a top-mounted pressure transmitter can be used in open vessels. This 
system consists of an air supply, pressure regulator, constant flow meter, pressure transmitter, 
and a tube that extends down into the vessel.

Bubble air through the tube at a constant flow rate. The pressure required to maintain flow 
equals the liquid’s specific gravity multiplied by the vertical height of the liquid above the tube 
opening. Figure 2-27 shows a bubbler liquid level measurement example.

ZERO SUPRESSION

mA dc

20

540900
inH2O

4

Figure 2-25. Liquid level measurement example.

Let X equal the vertical distance between the minimum and maximum 
measurable levels (500 in.).
Let Y equal the vertical distance between the transmitter datum line and the 
minimum measurable level (100 in.).
Let SG equal the specific gravity of the fluid (0.9).
Let h equal the maximum head pressure to be measured in inches of water.
Let e equal head pressure produced by Y expressed in inches of water.
Let Range equal e to e + h. 
Then h = (X)(SG)

= 500 x 0.9
= 450 inH2O

e = (Y)(SG)
= 100 x 0.9
= 90 inH2O

Range = 90 to 540 inH2O

T
Y

X
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Figure 2-26. Wet leg example.

Let X equal the vertical distance between the minimum and maximum 
measurable levels (500 in.). 
Let Y equal the vertical distance between the transmitter datum line and the 
minimum measurable level (50 in.).
Let z equal the vertical distance between the top of the liquid in the wet leg and 
the transmitter datum line (600 in.).
Let SG1 equal the specific gravity of the fluid (1.0).
Let SG2 equal the specific gravity of the fluid in the wet leg (1.1).
Let h equal the maximum head pressure to be measured in inches of water.
Let e equal the head pressure produced by Y expressed in inches of water.
Let s equal head pressure produced by z expressed in inches of water.
Let Range equal e – s to h + e – s.
Then h = (X)(SG1)
 = 500 x 1.0
 = 500 in H2O

e = (Y)(SG1)
 = 50 x 1.0
 = 50 inH2O

s = (z)(SG2)
= 600 x 1.1
= 660 inH20

Range = e – s to h + e – s.
= 50 – 660 to 500 + 50 – 660
= –610 to –110 inH20

ZERO ELEVATION

LT

Y

H L

mA dc

20

0

4

-110-610

inH2O

X Z
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Figure 2-27. Bubbler liquid level measurement example.

mA dc

Let X equal the vertical distance between the minimum and maximum 
measurable levels (100 in.).
Let SG equal the specific gravity of the fluid (1.1).
Let h equal the maximum head pressure to be measured in inches of water.
Let Range equal zero to h.
Then h = (X)(SG)

= 100 x 1.1
= 110 inH2O

Range = 0 to 110 inH2O

20

inH2O

0

4

110

T

AIR

X
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Section 3 Configuration
Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 39
Safety messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 39
Commissioning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 40
Configuration data review  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 42
Field communicator menu trees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 44
Traditional fast key sequence  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 48
Check output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 50
Basic setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 52
LCD display . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 58
Detailed setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 61
Diagnostics and service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 62
Advanced functions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 64
Multidrop communication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 68

3.1 Overview

This section contains information on commissioning and tasks that should be performed on the 
bench prior to installation. 

Field Communicator and AMS Device Manager instructions are given to perform configuration 
functions. For convenience, Field Communicator fast key sequences are labeled “Fast Keys” for 
each software function below the appropriate headings.

3.2 Safety messages

Procedures and instructions in this section may require special precautions to ensure the safety 
of the personnel performing the operations. Information that raises potential safety issues is 

indicated by a warning symbol ( ). Refer to the following safety messages before performing 
an operation preceded by this symbol.
39Configuration
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3.3 Commissioning

Commissioning consists of testing the transmitter and verifying transmitter configuration data. 
The 3051 transmitters can be commissioned either before or after installation. Commissioning 
the transmitter on the bench before installation using a Field Communicator or AMS Device 
Manager ensures that all transmitter components are in working order. 

To commission on the bench, required equipment includes a power supply, a milliamp meter, 
and a Field Communicator or AMS Device Manager. Wire equipment as shown in Figure 3-1 and 
Figure 3-2. To ensure successful communication, a resistance of at least 250 ohms must be 
present between the Field Communicator loop connection and the power supply. Connect the 
Field Communicator leads to the terminals labeled “COMM” on the terminal block. 

Set all transmitter hardware adjustments during commissioning to avoid exposing the 
transmitter electronics to the plant environment after installation. 

When using a Field Communicator, any configuration changes made must be sent to the 
transmitter by using the Send key. AMS Device Manager configuration changes are 
implemented when the Apply button is clicked.

3.3.1 Setting the loop to manual

Whenever sending or requesting data that would disrupt the loop or change the output of the 
transmitter, set the process application loop to manual. The Field Communicator or AMS Device 
Manager will prompt you to set the loop to manual when necessary. Acknowledging this 
prompt does not set the loop to manual. The prompt is only a reminder; set the loop to manual 
as a separate operation.

Explosions could result in death or serious injury: 

Installation of this transmitter in an explosive environment must be in accordance with the 
appropriate local, national, and international standards, codes, and practices. Please review 
the approvals section of the 3051 reference manual for any restrictions associated with a 
safe installation. 

 Before connecting a Field Communicator in an explosive atmosphere, ensure the 
instruments in the loop are installed in accordance with intrinsically safe or 
non-incendive field wiring practices.

 In an explosion-proof/flameproof installation, do not remove the transmitter covers 
when power is applied to the unit. 

Process leaks may cause harm or result in death. 

 Install and tighten process connectors before applying pressure.
Electrical shock can result in death or serious injury.

 Avoid contact with the leads and terminals. High voltage that may be present on leads 
can cause electrical shock.
40 Configuration
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3.3.2 Wiring diagrams

Connect the equipment as shown in Figure 3-1 for 4-20 mA HART or Figure 3-2 for 1-5 Vdc 
HART Low Power. To ensure successful communication, a resistance of at least 250 ohms must 
be present between the Field Communicator loop connection and the power supply. The Field 
Communicator or AMS Device Manager may be connected at “COMM” on the transmitter 
terminal block or across the load resistor. Connecting across the “TEST” terminals will prevent 
successful communication for 4-20 mA HART output.

Turn on the Field Communicator by pressing the ON/OFF key or log into AMS Device Manager. 
The Field Communicator or AMS Device Manager will search for a HART-compatible device and 
indicate when the connection is made. If the Field Communicator or AMS Device Manager fail to 
connect, it indicates that no device was found. If this occurs, refer to Section 5: Troubleshooting.

Figure 3-1. Wiring (4–20 mA)

Figure 3-2. Wiring (Low-Power)

24 Vdc 
Supply

RL250

Current 
Meter

6-14 Vdc 
Supply

Voltmeter
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3.4 Configuration data review 

Note
Information and procedures in this section that make use of Field Communicator fast key 
sequences and AMS Device Manager assume that the transmitter and communication 
equipment are connected, powered, and operating correctly.

The following is a list of factory default configurations. These can be reviewed by using the Field 
Communicator or AMS Device Manager.

Field communicator

Enter the fast key sequence to view the configuration data.

AMS device manager 

Right click on the device and select Configuration Properties from the menu. Select the tabs to 
review the transmitter configuration data.

3.5 Field communicator

(Version 1.8)

Traditional 4-20 mA Fast Keys 1, 5

Traditional 1-5 Vdc Fast Keys 1, 5

Device Dashboard Fast Keys 1, 7

Transmitter Model Type

Tag Range

Date Descriptor

Message Minimum and Maximum Sensor Limits

Minimum Span Units

4 and 20 mA points Output (linear or sq. root)

Damping Alarm Setting (high, low)

Security Setting (on, off) Local Zero/Span Keys (enabled, disabled)

Integral Display Sensor Fill

Isolator Material Flange (type, material)

O-Ring Material Drain/Vent

Remote Seal (type, fill fluid, isolator material, number) Transmitter S/N

Address Sensor S/N
42 Configuration
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3.5.1 Field communicator user interface

Figure 3-3. Traditional interface

The corresponding Menu Trees can be viewed on page 44 and page 45.

The fast key sequence can be viewed on page 48.

Figure 3-4. Device dashboard

The corresponding Menu Trees can be viewed on page 46 through page 48.

The fast key sequence can be viewed on page 50.
43Configuration
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44 Configuration

3.6 Field communicator menu trees

Figure 3-5. Rosemount 3051 traditional HART menu tree for 4-20 mA HART output
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Figure 3-6. Rosemount 3051 traditional HART menu tree for 1-5 Vdc low power 
Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2802 of 3354



Reference Manual
00809-0100-4001, Rev JA

Section 3: Configuration
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Figure 3-7. Rosemount 3051 device dashboard menu tree - overview

Home
1 Overview
2 Configure
3 Service Tools

Overview
1  Device Status
2  Comm Status
3  Pressure
4  Analog Output 
5  Pressure URV   
6  Pressure LRV   
7  Device Information Device Information

1 Identification
2 HART
3 Materials of Construction
4 RS Materials of Construction
5 Analog Alarm
6 Security

Identification
1 Tag
2 Model
3 Transmitter S/N  
4 Date   
5 Descriptor
6 Message

HART
1 Universal Revision
2 Field Device Revision
3 Hardware Revision
4 Software Revision

Materials of Construction
1 Sensor Config
2 Sensor Range
3 Upper Sensor Limits
4 Lower Sensor Limits
5 Isolator Material
6 Fill Fluid
7 Process Connection
8 Process Connection Matl
9 O-ring Material  
Drain/Vent Material

RS Materials of Construction
1 Number of Remote Seals
2 RS Seal
3 RS Fill Fluid
4 RS Isolator Material

Analog Alarm
1 Alarm Direction
2 High Alarm
3 High Saturation 
4 Low Saturation 
5 Low Alarm   

Security
1 Write Protect Status
2 Local Zero/Span
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Figure 3-8. Rosemount 3051 device dashboard menu tree - configure

Home
1 Overview
2 Configure
3 Service Tools

Configure
1 Guided Setup
2 Manual Setup

Guided Setup
1 Basic Setup
2 Zero
3 Configure Display

Manual Setup
1 Process Variables
2 Analog Output
3 Display
4 HART
5 Security
6 Device Information

Process Variables
1 Pressure Units
2 Damping
3 Transfer Function
4 Temperature Unit
5 Pressure 
6 Sensor Temperature  

Analog Output
1 Upper Range Value
2 Lower Range Value
3 Analog Output
4 Percent of Range
5 Upper Sensor Limits
6 Lower Sensor Limits
7 Minimum Span
8 Range by Applying Pressure

Display
1 Display Option
2 Decimal Places
3 Upper Range Value
4 Lower Range Value
5 Transfer Function
6 Units

HART
1 Burst Mode
2 Burst Option
3 Polling Address

Device Information
1 Identification
2 Flange
3 Remote Seal

Security
1 Write Protect Status
2 Local Zero/Span 

Burst Option
PV
% range/current
Process Vars/current
Process Variables

Tag, Message, Descriptor, Date, Pressure Units, 
Temperature Units, Damping, URV, LRV

Identification
1 Tag
2 Model
3 Transmitter S/N
4 Date
5 Descriptor
6 Message

Flange
1 Process Connection
2 Process Conn matl
3 O-ring Material
4 Drain/Vent Material

Remote Seal
1 Number of Remote Seals
2 RS Seal
3 RS Fill Fluid
4 RS Isolator Material
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Figure 3-9. Rosemount 3051 device dashboard menu tree - service tools

3.7 Traditional fast key sequence

A check (�) indicates the basic configuration parameters. At minimum, these parameters should 
be verified as part of the configuration and startup procedure.

Table 3-1.  3051 Traditional fast key sequence

Function  4-20 mA HART
1-5 Vdc HART 
low power

� Alarm and Saturation Levels 1, 4, 2, 7 N/A

Analog Output Alarm Type 1, 4, 3, 2, 4 1, 4, 3, 2, 4

Burst Mode Control 1, 4, 3, 3, 3 1, 4, 3, 3, 3

Burst Operation 1, 4, 3, 3, 4 1, 4, 3, 3, 4

Custom Meter Configuration 1, 3, 7, 2 N/A

Home
1 Overview
2 Configure
3 Service Tools

Service Tools
1 Alerts
2 Variables
3 Trends
4 Maintenance
5 Simulate

Variables
1 Variable Summary
2 Pressure
3 Analog Output
4 Sensor Temperature

Trends
1 Pressure
2 Sensor Temperature

Maintenance
1 Pressure Calibration
2 Analog Calibration
3 Recall Factory Calibration

Simulate
1 Loop Test

Alerts
1 Refresh Alerts

Only Active Alerts show up here

Trend Graph

Pressure Calibration
1 Upper 
2 Lower
3 Zero
4 Upper Cal Pt
5 Lower Cal Pt
6 Upper Sensor Limits
7 Lower Sensor Limits
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Custom Meter Value 1, 4, 3, 4, 3 N/A

� Damping 1, 3, 6 1, 3, 6

Date 1, 3, 4, 1 1, 3, 4, 1

Descriptor 1, 3, 4, 2 1, 3, 4, 2

Digital To Analog Trim (4-20 mA Output) 1, 2, 3, 2, 1 1, 2, 3, 2, 1

Disable Local Span/Zero Adjustment 1, 4, 4, 1, 7 1, 4, 4, 1, 7

Field Device Information 1, 4, 4, 1 1, 4, 4, 1

Full Trim 1, 2, 3, 3 1, 2, 3, 3

Keypad Input – Rerange 1, 2, 3, 1, 1 1, 2, 3, 1, 1

Local Zero and Span Control 1, 4, 4, 1, 7 1, 4, 4, 1, 7

Loop Test 1, 2, 2 1, 2, 2

Lower Sensor Trim 1, 2, 3, 3, 2 1, 2, 3, 3, 2

Message 1, 3, 4, 3 1, 3, 4, 3

Meter Options 1, 4, 3, 4 N/A

Number of Requested Preambles 1, 4, 3, 3, 2 1, 4, 3, 3, 2

Poll Address 1, 4, 3, 3, 1 1, 4, 3, 3, 1

Poll a Multidropped Transmitter Left Arrow, 4, 1, 1 Left Arrow, 4, 1, 1

� Range Values 1, 3, 3 1, 3, 3

Rerange 1, 2, 3, 1 1, 2, 3, 1

Scaled D/A Trim (4–20 mA Output) 1, 2, 3, 2, 2 1, 2, 3, 2, 2

Self Test (Transmitter) 1, 2, 1, 1 1, 2, 1, 1

Sensor Info 1, 4, 4, 2 1, 4, 4, 2

Sensor Temperature 1, 1, 4 1, 1, 4

Sensor Trim Points 1, 2, 3, 3, 4 1, 2, 3, 3, 4

Status 1, 2, 1, 2 1, 2, 1, 2

� Tag 1, 3, 1 1, 3, 1

� Transfer Function (Setting Output Type) 1, 3, 5 1, 3, 5

Transmitter Security (Write Protect) 1, 3, 4, 4 1, 3, 4, 4

Trim Analog Output 1, 2, 3, 2 1, 2, 3, 2

� Units (Process Variable) 1, 3, 2 1, 3, 2

Upper Sensor Trim 1, 2, 3, 3, 3 1, 2, 3, 3, 3

Zero Trim 1, 2, 3, 3, 1 1, 2, 3, 3, 1

Function  4-20 mA HART
1-5 Vdc HART 
low power
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Table 3-2.  3051 device dashboard fast key sequence

3.8 Check output

Before performing other transmitter on-line operations, review the digital output parameters to 
ensure that the transmitter is operating properly and is configured to the appropriate process 
variables.

Function 4-20 mA HART

Alarm and Saturation Levels 1, 7, 5

Analog Output Alarm Type 1, 7, 5

Burst Mode Control 2, 2, 4, 1

Burst Option 2, 2, 4, 2

Custom Display Configuration 2, 2, 3

Damping 2, 2, 1, 2

Date 2, 2, 6, 1, 4

Descriptor 2, 2, 6, 1, 5

Digital to Analog Trim (4 - 20 mA Output) 3, 4, 2

Disable Zero & Span Adjustment 2, 2, 5, 2

Field Device Information 2, 2, 6

Loop Test 3, 5, 1

Lower Sensor Trim 3, 4, 1, 2

Message 2, 2, 6, 1, 6

Poll Address 2, 2, 4, 3

Range Values 1, 5

Rerange with Keypad 1, 5

Scaled D/A Trim (4 - 20 mA Output) 3, 4, 2

Sensor Temperature/Trend 3, 3, 2

Tag 2, 2, 6, 1, 1

Transfer Function 2, 2, 1, 3

Transmitter Security (Write Protect) 2, 2, 5, 1

Units 2, 2, 1, 1

Upper Sensor Trim 3, 4, 1, 1

Zero Trim 3, 4, 1, 3
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51Configuration

3.8.1 Process variables

The process variables for the 3051 provide transmitter output, and are continuously updated. 
The pressure reading in both engineering units and percent of range will continue to track with 
pressures outside of the defined range from the lower to the upper range limit of the sensor 
module. 

Field communicator

The process variable menu displays the following process variables:

 Pressure

 Percent of range

 Analog output

AMS device manager 

Right click on the device and select Process Variables... from the menu.The Process Variable 
screen displays the following process variables:

 Pressure

 Percent of range

 Analog output

3.8.2 Sensor temperature

The 3051 contains a temperature sensor near the pressure sensor in the sensor module. When 
reading this temperature, keep in mind the sensor is not a process temperature reading.

Field communicator

Enter the fast key sequence “Sensor Temperature” to view the sensor temperature reading.

AMS device manager 

Right click on the device and select Process Variables... from the menu. “Snsr Temp” is the 
sensor temperature reading.

Traditional 4-20 mA Fast Keys 1, 1

Traditional 1-5 Vdc Fast Keys 1, 1

Device Dashboard Fast Keys 3, 2

Traditional 4-20 mA Fast Keys 1, 1, 4

Traditional 1-5 Vdc Fast Keys 1, 1, 4

Device Dashboard Fast Keys 3, 2, 4
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3.9 Basic setup

3.9.1 Set process variable units

The PV Unit command sets the process variable units to allow you to monitor your process using 
the appropriate units of measure. 

Field communicator

Enter the fast key sequence “Set Process Variable Units.” Select from the following engineering 
units:

AMS device manager 

Right click on the device and select Configure from the menu. In the Basic Setup tab, select Unit 
from the drop down menu to select units.

3.9.2 Set output (Transfer function)

The 3051 has two output settings: Linear and Square Root. Activate the square root output 
option to make analog output proportional to flow. As input approaches zero, the 3051 
automatically switches to linear output in order to ensure a more smooth, stable output near 
zero (see Figure 3-10).

For 4-20 mA HART output, the slope of the curve is unity (y = x) from 0 to 0.6 percent of the 
ranged pressure input. This allows accurate calibration near zero. Greater slopes would cause 
large changes in output (for small changes at input). From 0.6 percent to 0.8 percent, curve 
slope equals 42 (y = 42x) to achieve continuous transition from linear to square root at the 
transition point.

Traditional 4-20 mA Fast Keys 1, 3, 2

Traditional 1-5 Vdc Fast Keys 1, 3, 2

Device Dashboard Fast Keys 2, 2, 1, 1

 inH2O  bar  torr

 inHg  mbar  atm

 ftH2O  g/cm2
 inH2O at 4 °C

 mmH2O  kg/cm2
 mmH2O at 4 °C

 mmHg  Pa

 psi  kPa
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Field communicator

AMS device manager 

Right click on the device and select Configure from the menu.

1. In the Basic Setup tab, use Xfer fnctn drop down menu to select output, click Apply.

2. After carefully reading the warning provided, select yes.

Figure 3-10. 4-20 mA HART square root output transition point

Note
For a flow turndown of greater than 10:1 it is not recommended to perform a square root 
extraction in the transmitter. Instead, perform the square root extraction in the system.

3.9.3 Rerange

The Range Values command sets each of the lower and upper range analog values (4 and 20 mA 
points and 1 and 5 Vdc points) to a pressure. The lower range point represents 0% of range and 
the upper range point represents 100% of range. In practice, the transmitter range values may 
be changed as often as necessary to reflect changing process requirements. For a complete 
listing of Range & Sensor limits, refer to “Range and sensor limits” on page 108.

Traditional 4-20 mA Fast Keys 1, 3, 5

Traditional 1-5 Vdc Fast Keys 1, 3, 5

Device Dashboard Fast Keys 2, 2, 1, 3

Sq. Root 
Curve

Transition Point

Linear Section

Slope=1

Slope=42

Transition Point

Sq. Root Curve

Full Scale 
Flow (%)

Full Scale 
Output
(mA dc)
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Note
Transmitters are shipped from Emerson Process Management fully calibrated per request or by 
the factory default of full scale (zero to upper range limit).

Note
Regardless of the range points, the 3051 will measure and report all readings within the digital 
limits of the sensor. For example, if the 4 and 20 mA points are set to 0 and 10 inH2O, and the 
transmitter detects a pressure of 25 inH2O, it digitally outputs the 25 inH2O reading and a 250% 
of range reading. 

Select from one of the methods below to rerange the transmitter. Each method is unique; 
examine all options closely before deciding which method works best for your process.

 Rerange with a Field Communicator or AMS Device Manager only.

 Rerange with a pressure input source and a Field Communicator or AMS Device 
Manager.

 Rerange with a pressure input source and the local zero and span buttons (option D4).

Note
If the transmitter security switch is ON, adjustments to the zero and span will not be able to be 
made. Refer to “Configure security and alarm” on page 20 for security information.

Rerange with a Field Communicator or AMS Device Manager Only.

The easiest and most popular way to rerange is to use the Field Communicator only. This 
method changes the range values of the analog 4 and 20 mA points (1 and 5 Vdc points) 
independently without a pressure input. This means that when you change either the 4 or 20 
mA setting, you also change the span. 

An example for the 4-20 mA HART output:

If the transmitter is ranged so that 

 4 mA = 0 inH2O, and 
20 mA = 100 inH2O, 

and you change the 4 mA setting to 50 inH2O using the communicator only, the new settings 
are: 

 4 mA = 50 inH2O, and 
20 mA = 100 inH2O.

Note that the span was also changed from 100 inH2O to 50 inH2O, while the 20 mA setpoint 
remained at 100 inH2O.

To obtain reverse output, simply set the 4 mA point at a greater numerical value than the 20 mA 
point. Using the above example, setting the 4 mA point at 100 inH2O and the 20 mA point at 0 
inH2O will result in reverse output.
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Field communicator

From the HOME screen, enter the fast key sequence “Rerange with a Communicator Only.” 

AMS device manager

Right click on the device and select Configure from the menu. In the Basic Setup tab, locate the 
Analog Output box and perform the following procedure:

1. Enter the lower range value (LRV) and the upper range value (URV) in the fields 
provided. Click Apply.

2. After carefully reading the warning provided, select yes.

Rerange with a pressure input source and a field communicator 
or AMS device manager

Reranging using the Field Communicator and applied pressure is a way of reranging the 
transmitter when specific 4 and 20 mA points (1 and 5 Vdc points) are not calculated. 

Note
The span is maintained when the 4 mA point (1 Vdc point) is set. The span changes when the 
20 mA point (5 Vdc point) is set. If the lower range point is set to a value that causes the upper 
range point to exceed the sensor limit, the upper range point is automatically set to the sensor 
limit, and the span is adjusted accordingly.

Field communicator

From the HOME screen, enter the fast key sequence Rerange with a pressure input source and a 
field communicator or AMS device manager .

Traditional 4-20 mA Fast Keys 1, 2, 3, 1

Traditional 1-5 Vdc Fast Keys 1, 2, 3, 1

Device Dashboard Fast Keys 2, 2, 2, 1

Traditional 4-20 mA Fast Keys 1, 2, 3, 1, 2

Traditional 1-5 Vdc Fast Keys 1, 2, 3, 1, 2

Device Dashboard Fast Keys 2, 2, 2, 8
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AMS device manager

Right click on the device, select Calibrate, then Apply values from the menu.

1. Select Next after the control loop is set to manual.

2. From the Apply Values menu, follow the on-line instructions to configure lower and 
upper range values.

3. Select Exit to leave the Apply Values screen.

4. Select Next to acknowledge the loop can be returned to automatic control.

5. Select Finish to acknowledge the method is complete.

Rerange with a pressure input source and the local zero and 
span buttons (option D4)

Reranging using the local zero and span adjustments (see Figure 3-11 on page 57) and a 
pressure source is a way of reranging the transmitter when specific 4 and 20 mA (1 and 5 Vdc) 
points are not known and a communicator is not available.

Note
When you set the 4 mA (1 Vdc) point the span is maintained; when you set the 20 mA (5 Vdc) 
point the span changes. If you set the lower range point to a value that causes the upper range 
point to exceed the sensor limit, the upper range point is automatically set to the sensor limit, 
and the span is adjusted accordingly.

To rerange the transmitter using the span and zero buttons, perform the following procedure:

1. Loosen the screw holding the certifications label on the top of the transmitter housing. 
Slide the label to expose the zero and span buttons. See Figure 3-11.

2. Apply the desired 4 mA (1 Vdc) pressure value to the transmitter. Push and hold the 
zero adjustment button for at least two seconds but no longer than ten seconds.

3. Apply the desired 20 mA (5 Vdc) pressure value to the transmitter. Push and hold the 
span adjustment button for at least two seconds but no longer than ten seconds.
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Figure 3-11. Zero and span buttons

Note
The span is maintained when the 4 mA point (1 Vdc point) is set. The span changes when the 
20 mA point (5 Vdc point) is set. If the lower range point is set to a value that causes the upper 
range point to exceed the sensor limit, the upper range point is automatically set to the sensor 
limit, and the span is adjusted accordingly.

3.9.4 Damping

The “Damp” command introduces a delay in the micro-processing which increases the response 
time of the transmitter; smoothing variations in output readings caused by rapid input changes. 
Determine the appropriate damping setting based on the necessary response time, signal 
stability, and other requirements of the loop dynamics within your system. The default damping 
value is 0.4 seconds and it can be set to any of ten pre-configured damping values between 0 
and 25.6 seconds. See list below.

The current damping value can be determined by executing the Field Communicator fast keys 
or going to “Configure” in AMS Device Manager.

 0.00 seconds  0.05 seconds  0.10 seconds

 0.20 seconds  0.40 seconds  0.80 seconds

 1.60 seconds  3.20 seconds  6.40 seconds

 12.8 seconds  25.6 seconds

Span and Zero Adjustment Buttons
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Field communicator

AMS device manager

Right click on the device and select Configure from the menu.

1. In the Basic Setup tab, enter the damping value in the Damp field, click Apply.

2. After carefully reading the warning provided, select yes.

3.10 LCD display

The LCD display connects directly to the interface board which maintains direct access to the 
signal terminals. The display indicates output and abbreviated diagnostic messages. A display 
cover is provided to accommodate the display.

For 4-20 mA HART output, the LCD display features a two-line display. The first line of five 
characters displays the actual measured value, the second line of six characters displays the 
engineering units. The LCD can also display diagnostic messages. Refer to Figure 3-12.

For 1-5 Vdc HART Low Power output, the LCD display features a single-line display with four 
characters that display the actual value. The LCD can also display diagnostic messages. Refer to 
Figure 3-12.

Figure 3-12. 

Traditional 4-20 mA Fast Keys 1, 3, 6

Traditional 1-5 Vdc Fast Keys 1, 3, 6

Device Dashboard Fast Keys 2, 2, 1, 2

4-20 mA HART 1-5 Vdc HART Low Power 
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3.10.1 LCD display configuration for 4-20 mA HART only

The factory default alternates are between Engineering Units and % of Range. The LCD Display 
Configuration command allows customization of the LCD display to suit application 
requirements. The LCD display will alternate between the selected items:

Field communicator

To change the standard default to one of the above options, follow these steps:

1. From the communicators main menu select (1) Device Setup, (3) Basic Setup, (7) Meter 
Options.

2. Select (1) Meter Type. Using the up or down arrows scroll up or down    until the desired 
display has been highlighted. Press ENTER, SEND, and HOME.

AMS

Right click on the device and select Configuration Properties from the menu.

1. In the Local Display tab, locate the Meter Type area. Select the desired options to suit 
your application needs, click Apply.

2. An Apply Parameter Modification screen appears, enter desired information and click OK.

3. After carefully reading the warning provided, select OK.

3.10.2 Custom display configuration 4-20 mA HART only

The user-configurable scale is a feature that enables the LCD display to display flow, level, or 
custom pressure units. With this feature you can define the decimal point position, the upper 
range value, the lower range value, the engineering units, and the transfer function.The display 
can be configured using a Field Communicator or AMS.

The user-configurable scale feature can define:

 decimal point position

 upper range values

 lower range values

 engineering units

 transfer function

 Eng. Units only  Alternate Eng. Units & % of Range

 % of Range only  Alternate Eng. Units & Custom Display

 Custom Display only  Alternate % of Range & Custom Display

Traditional 4-20 mA Fast Keys 1, 3, 7

Device Dashboard Fast Keys 2, 2, 3
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To configure the display with a Field Communicator, perform the following procedure:

1. Change the Meter Type to “Custom Meter” by using the Fast Key sequence under “LCD 
display configuration for 4-20 mA HART only” on page 59.

2. Next from the ONLINE screen, Select 1 Device Setup, 3 Basic Setup, 7 Meter Options, 2 
Meter Options, 2 Custom Meter Setup.

3. To specify decimal point position:

a. Select 1 Sel dec pt pos. Choose the decimal point representation that will provide the 
most accurate output for your application. For example, when outputting between 0 
and 75 GPM, choose XX.XXX or use the decimal point examples below:

XXXXX
XXXX.X
XXX.XX
XX.XXX
X.XXXX

Note
Make sure the selection has been sent and the decimal point has changed before proceeding to 
the next step.

b. SEND

4. To specify a custom upper range value:

a. Select 2 CM Upper Value. Type the value that you want the transmitter to read at the 
20 mA point.

b. SEND

5. To specify a custom lower range value:

a. Select 3 CM Lower Value. Type the value that you want the transmitter to read at the 
4 mA point.

b. SEND

6. To define custom units:

a. Select 4 CM Units. Enter the custom units (five characters maximum) that you want the 
display to display.

b. SEND

7. To choose the transmitter transfer function for the display:

a. Select 5 CM xfer fnct. Enter the transmitter transfer function for the display. Select sq 
root to display flow units. The custom meter transfer function is independent of the 
analog output transfer function.

8. Select SEND to upload the configuration to the transmitter.

See “Safety messages” on page 39 for complete warning information.
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3.11 Detailed setup

3.11.1 Failure mode alarm and saturation

The 3051 transmitters automatically and continuously perform self-diagnostic routines. If the 
self-diagnostic routines detect a failure, the transmitter drives its output outside of the normal 
saturation values. The transmitter will drive its output low or high based on the position of the 
failure mode alarm jumper. See Table 3-3, Table 3-4, and Table 3-5 for failure mode and 
saturation output levels. To select alarm position, see “Configure security and alarm” on 
page 20.

Table 3-3.  4-20 mA HART alarm and saturation values

Table 3-4.  NAMUR-Compliant alarm and saturation values

Table 3-5.  1-5 Vdc HART low-power alarm and saturation values

Caution
Alarm level values will be affected by analog trim. Refer to “Analog output trim” on page 77.

Note
When a transmitter is in an alarm condition, the Field Communicator indicates the analog 
output the transmitter would drive if the alarm condition did not exist. The transmitter will 
alarm high in the event of failure if the alarm jumper is removed.

Level 4–20 mA saturation 4–20 mA alarm

Low 3.9 mA  3.75 mA

High 20.8 mA  21.75 mA

Level 4–20 mA saturation 4–20 mA alarm

Low 3.8 mA  3.6 mA

High 20.5 mA  22.5 mA

Level 1–5 V saturation 1–5 V alarm

Low 0.97 V  0.95 V

High 5.20 V  5.4 V
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3.11.2 Alarm and saturation levels for burst mode

Transmitters set to burst mode handle saturation and alarm conditions differently.

Alarm conditions:
 Analog output switches to alarm value

 Primary variable is burst with a status bit set

 Percent of range follows primary variable 

 Temperature is burst with a status bit set

Saturation:
 Analog output switches to saturation value

 Primary variable is burst normally

 Temperature is burst normally

3.11.3 Alarm and saturation values for multidrop mode

Transmitters set to multidrop mode handle saturation and alarm conditions differently.

Alarm conditions:
 Primary variable is sent with a status bit set

 Percent of range follows primary variable 

 Temperature is sent with a status bit set

Saturation:
 Primary variable is sent normally

 Temperature is sent normally

3.11.4 Alarm level verification

If the transmitter electronics board, sensor module, or LCD display is repaired or replaced, verify 
the transmitter alarm level before returning the transmitter to service. This feature is also useful 
in testing the reaction of the control system to a transmitter in an alarm state. To verify the 
transmitter alarm values, perform a loop test and set the transmitter output to the alarm value 
(see Tables 3-3, 3-4, and 3-5 on page 61, and “Loop test” on page 62).

3.12 Diagnostics and service

Diagnostics and service functions listed below are primarily for use after field installation. The 
Loop Test feature is designed to verify proper loop wiring and transmitter output.

3.12.1 Loop test

The Loop Test command verifies the output of the transmitter, the integrity of the loop, and the 
operations of any recorders or similar devices installed in the loop. 
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Field communicator

To initiate a loop test, perform the following procedure:

1. a. For 4-20 mA HART output, connect a reference meter to the transmitter by either 
connecting the meter to the test terminals on the terminal block, or shunting 
transmitter power through the meter at some point in the loop. 
b. For 1-5 Vdc Low Power HART output, connect a reference meter to the Vout terminal.

2. From the HOME screen, enter the fast key sequence “Loop Test” to verify the output of 
the transmitter. 

3. Select OK after the control loop is set to manual (see “Setting the loop to manual” on 
page 40).

4. Select a discrete milliamp level for the transmitter to output. At the CHOOSE ANALOG 
OUTPUT prompt select 1: 4mA (1 Vdc), select 2: 20mA (5 Vdc), or select 3: “Other” to 
manually input a value. 

a. If you are performing a loop test to verify the output of a transmitter, enter a value 
between 4 and 20 mA (1 and 5 Vdc). 

b. If you are performing a loop test to verify alarm levels, enter the value representing an 
alarm state (see Tables 3-3, 3-4, and 3-5 on page 61).

5. Check that the reference meter displays the commanded output value. 

a. If the values match, the transmitter and the loop are configured and functioning 
properly. 

b. If the values do not match, the meter may be attached to the wrong loop, there may be 
a fault in the wiring or power supply, the transmitter may require an output trim, or the 
reference meter may be malfunctioning.

After completing the test procedure, the display returns to the Loop Test screen to choose 
another output value or to end loop testing.

Traditional 4-20 mA Fast Keys 1, 2, 2

Traditional 1-5 Vdc Fast Keys 1, 2, 2

Device Dashboard Fast Keys 3, 5, 1
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AMS device manager

Right click on the device and select Diagnostics and Test, then Loop Test from the menu.

1. a. For 4-20 mA HART output, connect a reference meter to the transmitter by either 
connecting the meter to the test terminals on the terminal block, or shunting 
transmitter power through the meter at some point in the loop.
b. For 1-5 Vdc Low Power HART output, connect a reference meter to the Vout terminal.

2. Click Next after setting the control loop to manual.

3. Select desired analog output level. Click Next.

4. Click Next to acknowledge output being set to desired level.

5. Check that the reference meter displays the commanded output value.

a. If the values match, the transmitter and the loop are configured and functioning 
properly. 

b. If the values do not match, the meter may be attached to the wrong loop, there may be 
a fault in the wiring or power supply, the transmitter may require an output trim, or the 
reference meter may be malfunctioning.

After completing the test procedure, the display returns to the Loop Test screen to choose 
another output value or to end loop testing.

6. Select End and click Next to end loop testing.

7. Select Next to acknowledge the loop can be returned to automatic control.

8. Select Finish to acknowledge the method is complete.

3.13 Advanced functions

3.13.1 Saving, recalling, and cloning configuration data

Use the cloning feature of the Field Communicator or the AMS Device Manager “User 
Configuration” feature to configure several 3051 transmitters similarly. Cloning involves 
configuring a transmitter, saving the configuration data, then sending a copy of the data to a 
separate transmitter. Several possible procedures exist when saving, recalling, and cloning 
configuration data. For complete instructions refer to the Field Communicator manual 
(publication no. 00809-0100-4276) or AMS Device Manager on-line guides. One common 
method is as follows:
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Field communicator

1. Completely configure the first transmitter.

2. Save the configuration data:

a. Select SAVE from the Field Communicator HOME/ONLINE screen.

b. Ensure that the location to which the data will be saved is set to MODULE. If it is not, 
select 1: Location to set the save location to MODULE.

c. Select 2: Name, to name the configuration data. The default is the transmitter tag 
number.

d. Ensure that the data type is set to STANDARD. If the data type is NOT STANDARD, 
select 3: Data Type to set the data type to STANDARD.

e. Select SAVE.

3. Connect and power the receiving transmitter and Field Communicator.

4. Select the back arrow from the HOME/ONLINE screen. The Field Communicator menu 
appears.

5. Select 1: Offline, 2: Saved Configuration, 1: Module Contents to reach the MODULE 
CONTENTS menu.

6. Use the DOWN ARROW to scroll through the list of configurations in the memory 
module, and use the RIGHT ARROW to select and retrieve the required configuration.

7. Select 1: Edit.

8. Select 1: Mark All.

9. Select SAVE.

10. Use the DOWN ARROW to scroll through the list of configurations in the memory 
module, and use the RIGHT ARROW to select the configuration again.

11. Select 3: Send to download the configuration to the transmitter.

12. Select OK after the control loop is set to manual.

13. After the configuration has been sent, select OK to acknowledge that the loop can be 
returned to automatic control.

When finished, the Field Communicator informs you of the status. Repeat Steps 3 through 13 to 
configure another transmitter.

Traditional 4-20 mA Fast Keys left arrow, 1, 2

Traditional 1-5 Vdc Fast Keys left arrow, 1, 2

Device Dashboard Fast Keys 3, 4, 3
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Note
The transmitter receiving cloned data must have the same software version (or later) as the 
original transmitter.

AMS device manager creating a reusable copy

To create a reusable copy of a configuration perform the following procedure: 

1. Completely configure the first transmitter.

2. Select View then User Configuration View from the menu bar (or click the toolbar 
button).

3. In the User Configuration window, right click and select New from the context menu. 

4. In the New window, select a device from the list of templates shown, and click OK.

5. The template is copied into the User Configurations window, with the tag name 
highlighted; rename it as appropriate and press Enter.

Note
A device icon can also be copied by dragging and dropping a device template or any other 
device icon from AMS Device Manager Explorer or Device Connection View into the User 
Configurations window. 

The “Compare Configurations” window appears, showing the Current values of the copied 
device on one side and mostly blank fields on the other (User Configuration) side.

6. Transfer values from the current configuration to the user configuration as appropriate 
or enter values by typing the values into the available fields.

7. Click Apply to apply the values, or click OK to apply the values and close the window.

AMS device manager applying a user configuration

Any amount of user configurations can be created for the application. They can also be saved, 
and applied to connected devices or to devices in the Device List or Plant Database.

Note
When using AMS Device Manager Revision 6.0 or later, the device to which the user 
configuration is applied, must be the same model type as the one created in the user 
configuration. When using AMS Device Manager Revision 5.0 or earlier, the same model type 
and revision number are required.

To apply a user configuration perform the following procedure:
66 Configuration
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1. Select the desired user configuration in the User Configurations window.

2. Drag the icon onto a like device in AMS Device Manager Explorer or Device Connection 
View. The Compare Configurations window opens, showing the parameters of the 
target device on one side and the parameters of the user configuration on the other.

3. Transfer parameters from the user configuration to the target device as desired. Click 
OK to apply the configuration and close the window.

3.13.2 Burst mode

When configured for burst mode, the 3051 provides faster digital communication from the 
transmitter to the control system by eliminating the time required for the control system to 
request information from the transmitter. Burst mode is compatible with the analog signal. 
Because the HART protocol features simultaneous digital and analog data transmission, the 
analog value can drive other equipment in the loop while the control system is receiving the 
digital information. Burst mode applies only to the transmission of dynamic data (pressure and 
temperature in engineering units, pressure in percent of range, and/or analog output), and does 
not affect the way other transmitter data is accessed.

Access to information other than dynamic transmitter data is obtained through the normal 
poll/response method of HART communication. A Field Communicator, AMS Device Manager or 
the control system may request any of the information that is normally available while the 
transmitter is in burst mode. Between each message sent by the transmitter, a short pause 
allows the Field Communicator, AMS Device Manager or a control system to initiate a request. 
The transmitter will receive the request, process the response message, and then continue 
“bursting” the data approximately three times per second.

Field communicator

AMS device manager

Right click on the device and select Configure from the menu.

1. In the HART tab, use the drop down menu to select “Burst Mode ON or OFF.” For “Burst 
option” select the desired properties from the drop down menu. Burst options are as 
follows: 

– PV

– % range/current

– Process vars/crnt

– Process variables

2. After selecting options click Apply.

3. After carefully reading the warning provided, select yes.

Traditional 4-20 mA Fast Keys 1, 4, 3, 3, 3

Traditional 1-5 Vdc Fast Keys 1, 4, 3, 3, 3

Device Dashboard Fast Keys 2, 2, 4, 1
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3.14 Multidrop communication 

Multidropping transmitters refers to the connection of several transmitters to a single 
communications transmission line. Communication between the host and the transmitters 
takes place digitally with the analog output of the transmitters deactivated. With smart 
communications protocol, up to fifteen transmitters can be connected on a single twisted pair 
of wires, or over leased phone lines.

Multidrop installation requires consideration of the update rate necessary from each 
transmitter, the combination of transmitter models, and the length of the transmission line. 
Communication with transmitters can be accomplished with HART modems and a host 
implementing HART protocol. Each transmitter is identified by a unique address (1–15) and 
responds to the commands defined in the HART protocol. Field Communicators and AMS 
Device Manager can test, configure, and format a multidropped transmitter the same way as a 
transmitter in a standard point-to-point installation.

Figure 3-13 shows a typical multidrop network. This figure is not intended as an installation 
diagram. 

Note
A transmitter in multidrop mode has the analog output fixed at 4 mA. If an LCD display is 
installed to a transmitter in multidrop mode, it will alternate the display between “current fixed” 
and the specified LCD display output(s).

Figure 3-13. Typical multidrop network

The 3051 is set to address zero (0) at the factory, which allows operation in the standard 
point-to-point manner with a 4–20 mA output signal. To activate multidrop communication, 
the transmitter address must be changed to a number from 1 to 15. This change deactivates the 
4–20 mA analog output, sending it to 4 mA. It also disables the failure mode alarm signal, which 
is controlled by the upscale/downscale switch position. Failure signals in multidropped 
transmitters are communicated through HART messages.

Power 
Supply

HART Modem
68 Configuration
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3.15 Changing a transmitter address

To activate multidrop communication, the transmitter poll address must be assigned a number 
from 1 to 15, and each transmitter in a multidropped loop must have a unique poll address.

Field communicator

AMS device manager

Right click on the device and select Configuration Properties from the menu.

1. In the HART tab, in the ID box, enter poll address located in the Poll addr box, click Apply.

2. After carefully reading the warning provided, select yes.

3.15.1 Communicating with a multidropped transmitter

Field communicator

To communicate with a multidropped transmitter, configure the Field Communicator to poll for 
a non-zero address.

1. From the HOME screen, enter the fast key sequence “Communicating with a 
Multidropped Transmitter.” 

2. On the polling menu, scroll down and select “Digital Poll.” In this mode, the Field 
Communicator automatically polls for devices at addresses 0-15 upon start up.

AMS device manager

Click on the HART modem icon and select Scan All Devices.

3.15.2 Polling a multidropped transmitter

Polling a multidropped loop determines the model, address, and number of transmitters on the 
given loop.

Traditional 4-20 mA Fast Keys 1, 4, 3, 3, 1

Traditional 1-5 Vdc Fast Keys 1, 4, 3, 3, 1

Device Dashboard Fast Keys 1, 2

Traditional 4-20 mA Fast Keys 1, 4, 3, 3, 2

Traditional 1-5 Vdc Fast Keys 1, 4, 3, 3, 2

Device Dashboard Fast Keys 1, 2
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Field communicator

AMS device manager

Click on the HART modem icon and select Scan All Devices.

Traditional 4-20 mA Fast Keys Left arrow, 4, 1

Traditional 1-5 Vdc Fast Keys Left arrow, 4, 1

Device Dashboard Fast Keys 1, 2
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Section 4 Operation and maintenance
Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 71
Safety messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 71
Calibration overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 72
Analog output trim  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 77
Sensor trim  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 81

4.1 Overview

This section contains information on calibrating and diagnostics messages on Rosemount 3051 
Pressure Transmitters. 

Field Communicator and AMS instructions are given to perform configuration functions. For 
convenience, Field Communicator fast key sequences are labeled “Fast Keys” for each software 
function below the appropriate headings.

4.2 Safety messages

Procedures and instructions in this section may require special precautions to ensure the safety 
of the personnel performing the operations. Information that raises potential safety issues is 

indicated by a warning symbol ( ). Refer to the following safety messages before performing 
an operation preceded by this symbol.
71Operation and maintenance
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4.2.1 Warnings

4.3 Calibration overview

Calibration is defined as the process required to optimize transmitter accuracy over a specific 
range by adjusting the factory sensor characterization curve located in the microprocessor. 
Possible procedures are:

 Reranging: Setting the lower and upper range points (4 and 20 mA or 1 and 5 Vdc) 
points at required pressures. Reranging does not change the factory sensor 
characterization curve. Refer to page 53.

 Analog Output Trim: Adjusts the transmitter’s analog characterization curve to match 
the plant standard of the control loop. There are two types of digital-to-analog output 
trims. Refer to page 77.

– Digital-to-Analog Output Trim on 4-20 mA HART output (page 77)

– Digital-to-Analog Output Trim on 4-20 mA HART output Using Other Scale 
(page 79)

 Sensor Trim: Adjusts the position of the factory sensor characterization curve due to a 
change in the sensor characteristics over time or a change in test equipment. Trimming 
has two steps, zero and sensor trims. Refer to page 82 and page 83. 

 Zero Trim (page 82)

 Sensor Trim (page 83)

Explosions could result in death or serious injury: 

Installation of this transmitter in an explosive environment must be in accordance with the 
appropriate local, national, and international standards, codes, and practices. Please review 
the approvals section of the 3051 reference manual for any restrictions associated with a 
safe installation. 

 Before connecting a Field Communicator in an explosive atmosphere, ensure the 
instruments in the loop are installed in accordance with intrinsically safe or 
non-incendive field wiring practices.

 In an Explosion-Proof/Flameproof installation, do not remove the transmitter covers 
when power is applied to the unit. 

Process leaks may cause harm or result in death. 

 Install and tighten process connectors before applying pressure.
Electrical shock can result in death or serious injury.

 Avoid contact with the leads and terminals. High voltage that may be present on leads 
can cause electrical shock.
72 Operation and maintenance
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Figure 4-1 on page 73 illustrates 3051 transmitter data flow. Data flow can be summarized in 
four major steps:

1. A change in pressure is measured by a change in the sensor output (Sensor Signal).

2. The sensor signal is converted to a digital format that is understood by the 
microprocessor (Analog-to-Digital Signal Conversion). Sensor trim functions affect this 
value. Select these options to alter the digital signal on the LCD or Field Communicator.

3. Corrections are performed in the microprocessor to obtain a digital representation of 
the process input (Digital PV).

4. The Digital PV is converted to an analog value (Digital-to-Analog Signal Conversion). 
Rerange and Analog trim functions affect this value. Select these options to change the 
range points (4-20 mA or 1-5 Vdc). 

For a summary of recommended calibration procedures, refer to Table 4-1 on page 4-74. Also, 
Figure 4-1 on page 73 identifies the approximate transmitter location for each calibration task. 
Data flows from left to right and a parameter change affects all values to the right of the 
changed parameter. 

Figure 4-1. Transmitter data flow with calibration options
 

Transmitter Ranged 0 to 100 inH2O 
(0 to 0,25 bar)

A/D
(STEP 2)

MICRO
(STEP 3)

D/A
(STEP 4)

Output:
20.00 mA

Output: 100 in. H20

Pressure 
Source

SENSOR
(STEP 1)
73Operation and maintenance

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2830 of 3354



Reference Manual
00809-0100-4001, Rev JA

Section 4: Operation and Maintenance
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
74 Operation and maintenance

Table 4-1.  Recommended calibration tasks

Note
The 3051 has been carefully calibrated at the factory. Trimming adjusts the position of the 
factory characterization curve. It is possible to degrade performance of the transmitter if any 
trim is done improperly or with inaccurate equipment.

Note
A Field Communicator is required for all sensor and output trim procedures. Rosemount 3051C 
Range 4 and Range 5 transmitters require a special calibration procedure when used in 
differential pressure applications under high static line pressure (see“Select Finish to 
acknowledge the method is complete.” on page 84).

4.3.1 Determining calibration frequency

Calibration frequency can vary greatly depending on the application, performance 
requirements, and process conditions. Use the following procedure to determine calibration 
frequency that meets the needs of your application.

Transmitter Bench calibration tasks Field calibration tasks

3051CD
3051CG
3051L
3051TG, Range 
1-4

1. Set output configuration parameters:

a. Set the range points.

b. Set the output units.

c. Set the output type.

d. Set the damping value.

2. Optional: Perform a sensor trim. 
(Accurate pressure source required.)

1. Reconfigure parameters if 
necessary.

2. Zero trim the transmitter to 
compensate for mounting effects 
or static pressure effects.

3. Optional: Perform an analog 
output trim. (Accurate 
multimeter required)

3051CA
3051TA
3051TG, Range 5

1. Set output configuration parameters:

a. Set the range points.

b. Set the output units.

c. Set the output type.

d. Set the damping value.

2. Optional: Perform a sensor trim if 
equipment available (accurate absolute 
pressure source required), otherwise 
perform the low trim value section of 
the sensor trim procedure.

1. Reconfigure parameters if 
necessary.

2. Perform low trim value section of 
the sensor trim procedure to 
correct for mounting position 
effects.

3. Optional: Perform an analog 
output trim (Accurate 
multimeter required)
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1. Determine the performance required for your application.

2. Determine the operating conditions.

3. Calculate the Total Probable Error (TPE).

4. Calculate the stability per month.

5. Calculate the calibration frequency.

Sample calculation for a standard 3051C

Step 1: Determine the performance required for your application.

Step 2: Determine the operating conditions.

Step 3: Calculate total probable error (TPE).

Step 4: Calculate the stability per month.

Step 5: Calculate calibration frequency.

Sample calculation for 3051C with P8 option 
(0.04% accuracy & 5-year stability)

Step 1: Determine the performance required for your application.

Required Performance: 0.30% of span

Transmitter: 3051CD, Range 2 [URL=250 inH2O(623 mbar)]

Calibrated Span: 150 inH2O (374 mbar)

Ambient Temperature Change: ± 50 °F (28 °C)

Line Pressure: 500 psig (34,5 bar)

TPE = = 0.117% of span

Where:

Reference Accuracy = ± 0.065% of span

Ambient Temperature Effect =

Span Static Pressure Effect(1) =

(1)Zero static pressure effect removed by zero trimming at line pressure.

Required Performance: 0.30% of span

ReferenceAccuracy 
2 TemperatureEffect 

2 StaticPressureEffect 
2+ +

0.0125 URL¥ 
Span

------------------------------------------ 0.0625+ 
 % per 50 °F 0.0833% of span=

0.1% reading per 1000 psi (69 bar) 0.05% of span at maximum span=

Stability (0.125 URL ¥
Span

--------------------------------------- % of span for 5 years 0.0035% of span per month==

Cal. Freq. Req. Performance TPE– 
Stability per Month

----------------------------------------------------------------------- 0.30% 0.117%– 
0.0035%

------------------------------------------------- 52 months= = =
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Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2832 of 3354



Reference Manual
00809-0100-4001, Rev JA

Section 4: Operation and Maintenance
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Step 2: Determine the operating conditions.

Step 3: Calculate total probable error (TPE).

Step 4: Calculate the stability per month.

Step 5: Calculate calibration frequency.

4.3.2 Choosing a trim procedure

To decide which trim procedure to use, you must first determine whether the analog-to-digital 
section or the digital-to-analog section of the transmitter electronics need calibration. Refer to 
Figure 4-1 and perform the following procedure:

1. Connect a pressure source, a Field Communicator or AMS, and a digital readout device 
to the transmitter.

2. Establish communication between the transmitter and the Field Communicator.

3. Apply pressure equal to the upper range point pressure.

4. Compare the applied pressure to the pressure process variable valve on the Process 
Variables menu on the Field Communicator or the Process Variables screen in AMS. For 
instructions on how to access process variables, see page 51 of Section 3: 
Configuration.

Transmitter: 3051CD, Range 2 [URL=250 inH2O(623 mbar)]

Calibrated Span: 150 inH2O (374 mbar)

Ambient Temperature Change: ± 50 °F (28 °C)

Line Pressure: 500 psig (34,5 bar)

TPE = = 0.105% of span

Where:

Reference Accuracy = ± 0.04% of span

Ambient Temperature Effect =

Span Static Pressure Effect(1) =

(1)Zero static pressure effect removed by zero trimming at line pressure.

ReferenceAccuracy 
2 TemperatureEffect 

2 StaticPressureEffect 
2+ +

0.0125 URL¥
Span

------------------------------------- 0.0625+ 
 % per 50 °F 0.0833% of span=

0.1% reading per 1000 psi (69 bar) 0.05% of span at maximum span=

Stabil ity 0.125 URL¥ 
Span

--------------------------------------- % of span for 5 years 0.0035% of span per month==

Cal. Freq. Req. Performance TPE– 
Stability per Month

----------------------------------------------------------------------- 0.3% 0.105%– 
0.0035%

--------------------------------------------- 27xmonths= = =
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a. If the pressure reading does not match the applied pressure (with high-accuracy test 
equipment), perform a sensor trim. See “Sensor trim overview” on page 81 to 
determine which trim to perform.

5. Compare the Analog Output (AO) line, on the Field Communicator or AMS, to the 
digital readout device. 

If the AO reading does not match the digital readout device (with high-accuracy test 
equipment), perform an analog output trim. See “Analog output trim” on page 77.

4.4 Analog output trim

The Analog Output Trim commands allow you to adjust the transmitter’s current output at the 4 
and 20 mA (1 and 5 Vdc) points to match the plant standards. This command adjusts the digital 
to analog signal conversion.

Figure 4-2. Output trim

4.4.1 Digital-to-Analog trim

Field communicator

To perform a digital-to-analog trim with a Field Communicator, perform the following 
procedure.

Traditional 4-20 mA Fast Keys 1, 2, 3, 2, 1

Traditional 1-5 Vdc Fast Keys 1, 2, 3, 2, 1

Device Dashboard Fast Keys 3, 4, 2
77Operation and maintenance

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2834 of 3354



Reference Manual
00809-0100-4001, Rev JA

Section 4: Operation and Maintenance
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
78 Operation and maintenance

1. From the HOME screen, enter the fast key sequence “Digital-to-Analog Trim.” Select OK 
after setting the control loop to manual, see “Setting the loop to manual” on page 40.

2. a. For 4-20 mA HART output, connect a reference meter to the transmitter by either 
connecting the meter to the test terminals on the terminal block, or shunting 
transmitter power through the meter at some point in the loop. 
b. For 1-5 Vdc Low Power HART output, connect a reference meter to the Vout terminal.

3. Select OK after connecting the reference meter.

4. Select OK at the SETTING FLD DEV OUTPUT TO 4 MA (1 Vdc) prompt. The transmitter 
outputs 4.0 mA.

5. Record the actual value from the reference meter, and enter it at the ENTER METER 
VALUE prompt. The Field Communicator prompts you to verify whether or not the 
output value equals the value on the reference meter.

6. Select 1: Yes, if the reference meter value equals the transmitter output value, or 2: No 
if it does not.

a. If 1 is selected: Yes, proceed to Step 7.

b. If 2 is selected: No, repeat Step 5.

7. Select OK at the SETTING FLD DEV OUTPUT TO 20 MA (5 Vdc) prompt, and repeat Steps 
5 and 6 until the reference meter value equals the transmitter output value.

8. Select OK after the control loop is returned to automatic control.
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AMS Device Manager

Right click on the device and select Calibrate, then D/A Trim from the menu.

1. Click Next after setting the control loop to manual.

2. Click Next after connecting the reference meter.

3. Click Next at the Setting fld dev output to 4 mA (1 Vdc) screen.

4. Record the actual value from the reference meter, and enter it at the Enter meter value 
screen and click Next.

5. Select Yes, if the reference meter value equals the transmitter output value, or No if it 
does not. Click Next.

a. If Yes is selected, proceed to Step 6.

b. If No is selected, repeat Step 4.

6. Click Next at the Setting fld dev output to 20 mA (5 Vdc) screen.

7. Repeat Step 4 - Step 5 until the reference meter equals the transmitter output value.

8. Select Next to acknowledge the loop can be returned to automatic control.

9. Select Finish to acknowledge the method is complete.

4.4.2 Digital-to-Analog trim using other scale

The Scaled D/A Trim command matches the 4 and 20 mA (1 and 5 Vdc) points to a user 
selectable reference scale other than 4 and 20 mA (for example, 2 to 10 volts if measuring across 
a 500 ohm load, or 0 to 100 percent if measuring from a Distributed Control System (DCS)). To 
perform a scaled D/A trim, connect an accurate reference meter to the transmitter and trim the 
output signal to scale, as outlined in the Output Trim procedure.

Note
Use a precision resistor for optimum accuracy. If you add a resistor to the loop, ensure that the 
power supply is sufficient to power the transmitter to a 20 mA output with additional loop 
resistance. Refer to “Power supply for 4-20 mA HART” on page 25.

Field communicator

Traditional 4-20 mA Fast Keys 1, 2, 3, 2, 2

Traditional 1-5 Vdc Fast Keys 1, 2, 3, 2, 2

Device Dashboard Fast Keys 3, 4, 2
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AMS Device Manager

Right click on the device and select Calibrate, then Scaled D/A trim from the menu.

1. Click Next after setting the control loop to manual.

2. Select Change to change scale, click Next.

3. Enter Set scale-Lo output value, click Next. 

4. Enter Set scale-Hi output value, click Next.

5. Click Next to proceed with Trim.

6. Click Next after connecting the reference meter.

7. Click Next at the Setting fld dev output to 4 mA screen.

8. Record the actual value from the reference meter, and enter it at the Enter meter value 
screen and click Next.

9. Select Yes, if the reference meter value equals the transmitter output value, or No if it 
does not. Click Next.

a. If Yes is selected, proceed to Step 10.

b. If No is selected, repeat Step 8.

10. Click Next at the Setting fld dev output to 20 mA screen.

11. Repeat Step 8 - Step 9 until the reference meter equals the transmitter output value.

12. Select Next to acknowledge the loop can be returned to automatic control.

13. Select Finish to acknowledge the method is complete.

4.4.3 Recall factory trim—analog output

The Recall Factory Trim—Analog Output command allows the restoration of the as-shipped 
factory settings of the analog output trim. This command can be useful for recovering from an 
inadvertent trim, incorrect Plant Standard or faulty meter. This command is only available with 
4-20 mA output.

Field communicator

Traditional 4-20 mA Fast Keys 1, 2, 3, 4, 2

Device Dashboard Fast Keys 3, 4, 3
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AMS Device Manager

Right click on the device and select Calibrate, then Recall Factory Trim from the menu.

1. Click Next after setting the control loop to manual.

2. Select Analog output trim under Trim to recall and click Next.

3. Click Next to acknowledge restoration of trim values is complete.

4. Select Next to acknowledge the loop can be returned to automatic control.

5. Select Finish to acknowledge the method is complete.

4.5 Sensor trim

4.5.1 Sensor trim overview

Trim the sensor using either sensor or zero trim functions. Trim functions vary in complexity and 
are application-dependent. Both trim functions alter the transmitter’s interpretation of the 
input signal.

Zero trim is a single-point offset adjustment. It is useful for compensating for mounting position 
effects and is most effective when performed with the transmitter installed in its final mounting 
position. Since this correction maintains the slope of the characterization curve, it should not be 
used in place of a sensor trim over the full sensor range.

When performing a zero trim, ensure that the equalizing valve is open and all wet legs are filled 
to the correct levels.

Note
Do not perform a zero trim on Rosemount 3051T Absolute pressure transmitters. Zero trim is 
zero based, and absolute pressure transmitters reference absolute zero. To correct mounting 
position effects on a 3051T Absolute Pressure Transmitter, perform a low trim within the sensor 
trim function. The low trim function provides an offset correction similar to the zero trim 
function, but it does not require zero-based input.

Sensor trim is a two-point sensor calibration where two end-point pressures are applied, and all 
output is linearized between them. Always adjust the low trim value first to establish the correct 
offset. Adjustment of the high trim value provides a slope correction to the characterization 
curve based on the low trim value. The trim values allow you to optimize performance over your 
specified measuring range at the calibration temperature.
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82 Operation and maintenance

Figure 4-3. Sensor trim

4.5.2 Zero trim

Note
The transmitter PV at zero pressure must be within three percent of URL in order to calibrate 
using the zero trim function.

Field communicator

Calibrate the sensor with a Field Communicator using the zero trim function as follows:

1. Vent the transmitter and attach a Field Communicator to the measurement loop.

2. From the HOME screen, follow the fast key sequence “Zero Trim.”

3. Follow the commands provided by the Field Communicator to complete the zero trim 
adjustment.

AMS Device Manager

Right click on the device and select Calibrate, then Zero trim from the menu.

1. Click Next after setting the control loop to manual.

2. Click Next to acknowledge warning.

3. Click Next after applying appropriate pressure to sensor.

4. Select Next to acknowledge the loop can be returned to automatic control.

5. Select Finish to acknowledge the method is complete.

Traditional 4-20 mA Fast Keys 1, 2, 3, 3, 1

Traditional 1-5 Vdc Fast Keys 1, 2, 3, 3, 1

Device Dashboard Fast Keys 3, 4, 1, 3
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4.5.3 Sensor trim 

Note
Use a pressure input source that is at least four times more accurate than the transmitter, and 
allow the input pressure to stabilize for ten seconds before entering any values.

Field communicator

To calibrate the sensor with a Field Communicator using the sensor trim function, perform the 
following procedure:

1. Assemble and power the entire calibration system including a transmitter, Field 
Communicator, power supply, pressure input source, and readout device.

2. From the HOME screen, enter the fast key sequence under “Sensor Trim.”

3. Select 2: Lower sensor trim. The lower sensor trim value should be the sensor trim point 
that is closest to zero.

Examples: 

Calibration: 0 to 100" H2O - lower trim = 0, upper trim = 100

Calibration: -100 to 0” H2O - lower trim = 0, upper trim = -100

Calibration: -100 to 100” H2O - lower trim = -100 or 100, 
upper trim = -100 or 100

Note
Select pressure input values so that lower and upper values are equal to or outside the 4 and 
20 mA (1 and 5 Vdc) points. Do not attempt to obtain reverse output by reversing the high and 
low points. This can be done by going to “Rerange” on page 53 of Section 3: Configuration. The 
transmitter allows approximately five percent deviation.

4. Follow the commands provided by the Field Communicator to complete the 
adjustment of the lower value.

5. Repeat the procedure for the upper value, replacing 2: Lower sensor trim with 3: Upper 
sensor trim in Step 3.

Traditional 4-20 mA Fast Keys 1, 2, 3, 3

Traditional 1-5 Vdc Fast Keys 1, 2, 3, 3

Device Dashboard Fast Keys 3, 4, 1
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AMS Device Manager

Right click on the device and select Calibrate, then Sensor trim” from the menu.

1. Select Lower sensor trim. The lower sensor trim value should be the sensor trim point 
that is closest to zero. 

2. Click Next after setting the control loop to manual.

3. Click Next after applying appropriate pressure to sensor. 

4. Select Next to acknowledge the loop can be returned to automatic control.

5. Select Finish to acknowledge the method is complete.

6. Right click on the device and select Calibrate, select Sensor trim from the menu.

7. Select Upper sensor trim and repeat steps  5.

4.5.4 Recall factory trim—sensor trim

The Recall Factory Trim—Sensor Trim command allows the restoration of the as-shipped factory 
settings of the sensor trim. This command can be useful for recovering from an inadvertent zero 
trim of an absolute pressure unit or inaccurate pressure source. This command is only available 
with 4-20 mA output.

Field communicator

AMS Device Manager

Right click on the device and select Calibrate, then Recall Factory Trim from the menu.

1. Click Next after setting the control loop to manual.

2. Select “Sensor trim” under Trim to recall and click Next.

3. Click Next to acknowledge restoration of trim values is complete.

4. Select Next to acknowledge the loop can be returned to automatic control.

5. Select Finish to acknowledge the method is complete.

4.5.5 Line pressure effect (range 2 and range 3)

The following specifications show the static pressure effect for the Rosemount 3051 Range 2 
and Range 3 pressure transmitters used in differential pressure applications where line pressure 
exceeds 2000 psi (138 bar). 

4-20 mA Fast Keys 1, 2, 3, 4, 1

Device Dashboard Fast Keys 3, 4, 3
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Zero effect

Example: Line pressure is 3000 psi (207 bar) for Ultra performance transmitter. Zero effect error 
calculation:

± {0.05 + 0.1 x [3 kpsi - 2 kpsi]} = ± 0.15% of the upper range limit

Span effect

Refer to “Line Pressure Effect” on page 105. 

4.5.6 Compensating for line pressure

Rosemount 3051 Range 4 and 5 pressure transmitters require a special calibration procedure 
when used in differential pressure applications. The purpose of this procedure is to optimize 
transmitter performance by reducing the effect of static line pressure in these applications. The 
3051 differential pressure transmitters (Ranges 1, 2, and 3) do not require this procedure 
because optimization occurs in the sensor.

Applying high static pressure to 3051 Range 4 and Range 5 pressure transmitters causes a 
systematic shift in the output. This shift is linear with static pressure; correct it by performing 
the Sensor Trim procedure on page 83.

The following specifications show the static pressure effect for 3051 Range 4 and Range 5 
transmitters used in differential pressure applications:

Zero Effect:

± 0.1% of the upper range limit per 1000 psi (69 bar) for line pressures from 0 to 2000 psi (0 to 
138 bar)

For line pressures above 2000 psi (138 bar), the zero effect error is ± 0.2% of the upper range 
limit plus an additional ± 0.2% of upper range limit error for each 1000 psi (69 bar) of line 
pressure above 2000 psi (138 bar).

Example: Line pressure is 3000 psi (3 kpsi). Zero effect error calculation:

± {0.2 + 0.2 x [3 kpsi - 2 kpsi]} = ± 0.4% of the upper range limit

Span Effect:

Correctable to ±0.2% of reading per 1000 psi (69 bar) for line pressures from 0 to 3626 psi (0 to 
250 bar)

The systematic span shift caused by the application of static line pressure is -1.00% of reading 
per 1000 psi (69 bar) for Range 4 transmitters, and -1.25% of reading per 1000 psi (69 bar) for 
Range 5 transmitters.

Use the following example to compute corrected input values.

± 0.1% of the upper range limit plus an additional ± 0.1% of upper range 
limit error for each 1000 psi (69 bar) of line pressure above 2000 psi (138 
bar).
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Example

A Range 4 transmitter with model number 3051_CD4 will be used in a differential pressure 
application where the static line pressure is 1200 psi (83 bar). The transmitter output is ranged 
with 4 mA at 500 inH2O (1,2 bar) and 20 mA at 1500 inH2O (3,7 bar).

To correct for systematic error caused by high static line pressure, first use the following 
formulas to determine corrected values for the low trim and high trim. 

Low Trim Value

LT = LRV - (S/100 x P/1000 x LRV) 

In this example: 

High Trim Value

HT = (URV - (S/100 x P/1000 x URV) 

In this example: 

Complete the Sensor Trim procedure as described on page 83. In the example above, at step 4, 
apply the nominal pressure value of 500 inH2O. However, enter the calculated correct lower 
trim (LT) value of 506 inH2O with the Field Communicator. Repeat the procedure for the upper 
value.

Where: LT = Corrected Low Trim Value

LRV = Lower Range Value

S = Span shift per specification (as a percent of reading)

P = Static Line Pressure in psi

LRV = 500 inH2O (1.24 bar)

S = -1.00%

P = 1200 psi

LT = 500 inH2O - (-1%/100 x 1200 psi/1000 x 500 inH2O)

LT = 506 inH2O

Where: HT = Corrected High Trim Value

URV = Upper Range Value

S = Span shift per specification (as a percent of reading)

P = Static Line Pressure in psi

URV = 1500 inH2O (3.74 bar)

S = -1.00%

P = 1200 psi

HT = 1500 - (-1%/100 x 1200 psi/1000 x 1500 inH2O)

HT = 1518 inH2O
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Note
The range values for the 4 and 20 mA (1 and 5 Vdc) points should be at the nominal URV and 
LRV. In the example above, the values are 1500 inH2O and 500 inH2O respectively. Confirm the 
values on the HOME screen on the Field Communicator. Modify, if needed, by following the 
steps in the Rerange section on page 53.
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Section 5 Troubleshooting
Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 89
Safety messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 89
Diagnostic messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 92
Disassembly procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 97
Reassembly procedures  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 100

5.1 Overview

Table 5-1 provides summarized maintenance and troubleshooting suggestions for the most 
common operating problems. 

If you suspect malfunction despite the absence of any diagnostic messages on the Field 
Communicator display, consider using Table 5-1 on page 5-91 to identify any potential problem. 

5.2 Safety messages

Procedures and instructions in this section may require special precautions to ensure the safety 
of the personnel performing the operations. Information that raises potential safety issues is 
indicated by a warning symbol ( ). Refer to the following safety messages before performing 
an operation preceded by this symbol.
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5.2.1 Warnings ( )

Explosions could result in death or serious injury: 

Installation of this transmitter in an explosive environment must be in accordance with 
the appropriate local, national, and international standards, codes, and practices. Please 
review the approvals section of the 3051 reference manual for any restrictions associated 
with a safe installation. 

 Before connecting a Field Communicator in an explosive atmosphere, ensure the 
instruments in the loop are installed in accordance with intrinsically safe or 
non-incendive field wiring practices.

 In an Explosion-Proof/Flameproof installation, do not remove the transmitter covers 
when power is applied to the unit. 

Process leaks may cause harm or result in death. 

 Install and tighten process connectors before applying pressure.
Electrical shock can result in death or serious injury.

 Avoid contact with the leads and terminals. High voltage that may be present on leads 
can cause electrical shock.
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Table 5-1.  Rosemount 3051 troubleshooting table for 4-20 mA output

Symptom Corrective actions

Transmitter milliamp reading is zero Verify power is applied to signal terminals

Check power wires for reversed polarity

Verify terminal voltage is 10.5 to 42.4 Vdc

Check for open diode across test terminal

Transmitter Not Communicating with 
Field Communicator

Verify the output is between 4 and 20 mA or saturation levels

Verify terminal voltage is 10.5 to 42.4 Vdc

Verify clean DC Power to transmitter (Max AC noise 0.2 volts peak to peak)

Check loop resistance, 250  minimum (PS voltage -transmitter voltage/loop 
current)

Have Field Communicator poll for all addresses

Transmitter milliamp reading is low or high Verify applied pressure

Verify 4 and 20 mA range points

Verify output is not in alarm condition

Verify if 4 – 20 mA output trim is required

Transmitter will not respond to changes in 
applied pressure

Check test equipment

Check impulse piping or manifold for blockage

Verify the transmitter is not in multidrop mode

Verify applied pressure is between the 4 and 20 mA set points

Verify output is not in alarm condition

Verify transmitter is not in Loop Test mode

Digital Pressure Variable reading is low or 
high

Check test equipment (verify accuracy)

Check impulse piping for blockage or low fill in wet leg

Verify transmitter is calibrated properly

Verify pressure calculations for application

Digital Pressure Variable reading is erratic Check application for faulty equipment in pressure line

Verify transmitter is not reacting directly to equipment turning on/off

Verify damping is set properly for application

Milliamp reading is erratic Verify power source to transmitter has adequate voltage and current

Check for external electrical interference

Verify transmitter is properly grounded

Verify shield for twisted pair is only grounded at one end
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5.3 Diagnostic messages

In addition to the output, the LCD meter displays abbreviated operation, error, and warning 
messages for troubleshooting the transmitter. Messages appear according to their priority, with 
normal operating messages appearing last. To determine the cause of a message, use a Field 
Communicator or AMS to further interrogate the transmitter. A description of each LCD 
diagnostic message follows.

Error

Error messages appear on the LCD display to inform you of serious problems affecting the 
operation of the transmitter. The LCD displays an error message until the error condition is 
corrected, and the analog output is driven to the specified alarm level. No other transmitter 
information is displayed during an alarm condition.

Fail

The transmitter CPU board and the sensor module are incompatible. See “Disassembly 
procedures” on page 97.

Fail Module

The sensor module is disconnected or is malfunctioning. Verify that the sensor module ribbon 
cable is connected to the back of the electronics board. If the ribbon cable is properly 
connected, there is a problem within the sensor module. Possible sources of problems include:

 Pressure or temperature updates are not being received in the sensor module.

 A non-volatile memory fault that will effect transmitter
operation has been detected in the module by the memory verification routine.

Some non-volatile memory faults are user-repairable. Use a Field Communicator to diagnose 
the error and determine if it is repairable. Any error message that ends in “FACTORY” is not 
repairable. In cases of non user-repairable errors, you must replace the transmitter.

Fail Elect

The transmitter electronics board is malfunctioning due to an internal fault. Some of the FAIL 
ELECT errors are user-repairable. Use a 275 Field Communicator to diagnose the error and 
determine if it is repairable. Any error message that ends in “FACTORY” is not repairable. In cases 
of non user-repairable errors, you must replace the electronics board. See “Disassembly 
procedures” on page 97.

Fail Config

A memory fault has been detected in a location that could affect transmitter operation, and is 
user-accessible. To correct this problem, use a Field Communicator to interrogate and 
reconfigure the appropriate portion of the transmitter memory.

Warnings

Warnings appear on the LCD display to alert you of user-repairable problems with the 
transmitter, or current transmitter operations. Warnings appear alternately with other 
transmitter information until the warning condition is corrected or the transmitter completes 
the operation that warrants the warning message.
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Press Limit

The process variable read by the transmitter is outside of the transmitter’s range.

Temp Limit

The secondary temperature variable read by the transmitter is outside of the transmitter’s 
range.

Curr Fixed

The transmitter is in multidrop mode. The analog output is not tracking pressure changes.

Curr Saturd

The pressure read by the module is outside of the specified range, and the analog output has 
been driven to saturation levels. 

Loop Test

A loop test is in progress. During a loop test or 4–20 mA trim, the analog output is set to a fixed 
value. The meter display alternates between the current selected in milliamps and “LOOP TEST.”

Xmtr Info

A non-volatile memory fault has been detected in the transmitter memory by the memory 
verification routine. The memory fault is in a location containing transmitter information. To 
correct this problem, use a Field Communicator to interrogate and reconfigure the appropriate 
portion of the transmitter memory. This warning does not effect the transmitter operation. 

Operation

Normal operation messages appear on the LCD meter to confirm actions or inform you of 
transmitter status. Operation messages are displayed with other transmitter information, and 
warrant no action to correct or alter the transmitter settings.

Zero Pass

The zero value, set with the local zero adjustment button, has been accepted by the transmitter, 
and the output should change to 4 mA 
(1 Vdc).

Zero Fail

The zero value, set with the local zero adjustment button, exceeds the maximum rangedown 
allowed for a particular range, or the pressure sensed by the transmitter exceeds the sensor 
limits.

Span Pass

The span value, set with the local span adjustment button, has been accepted by the 
transmitter, and the output should change to 20 mA 
(5 Vdc).
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Span Fail

The span value, set with the local span adjustment button, exceeds the maximum rangedown 
allowed for a particular range, or the pressure sensed by the transmitter exceeds the sensor 
limits.

Local Dsbld

This message appears during reranging with the integral zero and span buttons and indicates 
that the transmitter local zero and span adjustments have been disabled. The adjustments may 
have been disabled by the transmitter security jumper on the transmitter circuit board or 
through software commands from the Field Communicator. See “Security (write protect)” on 
page 20 for information on the position of the security jumper and information on software 
lockout.

Write Protect

This message appears if you attempt to change the transmitter configuration data while the 
security jumper is in the ON position. See “Security (write protect)” on page 20 for more 
information about the security jumper.

Field communicator diagnostics

Table 5-2 is a list of messages used by the Field Communicator (HC) and their corresponding 
descriptions.

Variable parameters within the text of a message are indicated with <variable parameter>.

Reference to the name of another message is identified by 
[another message].

Table 5-2.  Field communicator messages

Message Description

1k snsr EEPROM 
error-factory ON

Replace the transmitter

1k snsr EEPROM 
error-user-no out ON

Use the Field Communicator to reset the following 
parameters: remote seal isolator, remote seal fill fluid, 
flange material, o-ring material, transmitter type, remote 
seal type, flange type, meter type, number of remote 
seals.

1k snsr EEPROM
error-user ON

Perform a full trim to recalibrate the transmitter.

4k micro EEPROM 
error-factory ON

Replace the electronics board.

4k micro EEPROM 
error-user-no out ON

Use the Field Communicator to reset the message field.

4k micro EEPROM 
error-user ON

Use the Field Communicator to reset the following 
parameters: units, range values, damping, analog output, 
transfer function, tag, scaled meter values. Perform a D/A 
trim to ensure that the error is corrected.
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4k snsr EEPROM
error-factory ON

Replace the transmitter.

4k snsr EEPROM
error-user ON

Use the Field Communicator to reset the temperature 
units and the calibration type.

Add item for ALL device types or only for 
this ONE device type.

Asks the user whether the hot key item being added 
should be added for all device types or only for the type of 
device that is connected.

Command Not Implemented The connected device does not support this function.

Communication Error The communicator and the device are not 
communicating correctly. Check all connections between 
the Field Communicator and the device and resend the 
information.

Configuration memory not compatible 
with connected device

The configuration stored in memory is incompatible with 
the device to which a transfer has been requested.

CPU board not initialized ON The electronics board is not initialized. 
Replace the electronics board.

CPU EEPROM write failure ON Message sent to electronics board from HART signal 
failed. Replace the electronics board.

Device Busy The connected device is busy performing another task.

Device Disconnected The device failed to respond to a command. Check all 
connections between the Field Communicator and the 
device and resend the command.

Device write protected Device is in write-protect mode. Data can not be written.

Device write protected. Do you still want 
to shut off?

Device is in write-protect mode. Press YES to turn the Field 
Communicator off and lose the unsent data.

Display value of variable on hotkey 
menu?

Asks whether the value of the variable should be displayed 
adjacent to its label on the hotkey menu if the item being 
added to the hotkey menu is a variable.

Download data from configuration 
memory to device

Press the SEND softkey to transfer information from the 
communicator memory to the device.

Exceed field width Indicates that the field width for the current arithmetic 
variable exceeds the device-specified description edit 
format.

Exceed precision Indicates that the precision for the current arithmetic 
variable exceeds the device-specified description edit 
format.

Ignore next 50 occurrences of status? Select YES to ignore the next 50 occurrences of device 
status, or select no to display every occurrence.

Illegal character An invalid character for the variable type was entered.

Illegal date The day portion of the date is invalid.

Illegal month The month portion of the date is invalid.

Illegal year The year portion of the date is invalid.

Incompatible CPU board and module ON Upgrade the electronics board or the sensor module to 
the current revision.

Incomplete exponent The exponent of a scientific notation floating point 
variable is incomplete.

Incomplete field The value entered is not complete for the variable type.

Message Description
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Looking for a device Polling for multidropped devices at addresses 1–15.

Local buttons operator error ON Illegal pressure applied during zero or span operation. 
Repeat the process after verifying the correct pressures.

Mark as read only variable on hotkey 
menu?

Asks whether the user should be allowed to edit the 
variable from the hotkey menu if the item being added to 
the hotkey menu is a variable.

Module EEPROM write failure ON Message sent to the module from the HART signal failed. 
Replace the transmitter.

No device configuration in configuration 
memory

There is no configuration saved in memory available to 
re-configure off-line or transfer to a device.

No Device Found Poll of address zero fails to find a device, or poll of all 
addresses fails to find a device if auto-poll is enabled.

No hotkey menu available for this device. There is no menu named “hotkey” defined in the device 
description for this device.

No pressure updates ON No pressure updates being received from the sensor 
module. Verify that the sensor module ribbon cable is 
attached correctly. Or replace the transmitter.

No offline devices available. There are no device descriptions available to be used to 
configure a device offline.

No simulation devices available. There are no device descriptions available to simulate a 
device.

No temperature updates ON No temperature updates being received from the sensor 
module. Verify that the sensor module ribbon cable is 
attached correctly. Or replace the transmitter.

No UPLOAD_VARIABLES in ddl for this 
device

There is no menu named “upload_variables” defined in 
the device description for this device. This menu is 
required for offline configuration.

No Valid Items The selected menu or edit display contains no valid items.

OFF KEY DISABLED Appears when the user attempts to turn the HC off before 
sending modified data or before completing a method.

Online device disconnected with unsent 
data. RETRY or OK to lose data.

There is unsent data for a previously connected device. 
Press RETRY to send data, or press OK to disconnect and 
lose unsent data.

Out of memory for hotkey configuration. 
Delete unnecessary items.

There is no more memory available to store additional 
hotkey items. Unnecessary items should be deleted to 
make space available.

Overwrite existing configuration 
memory

Requests permission to overwrite existing configuration 
either by a device-to-memory transfer or by an offline 
configuration. User answers using the softkeys.

Press OK... Press the OK softkey. This message usually appears after 
an error message from the application or as a result of 
HART communications.

Restore device value? The edited value that was sent to a device was not 
properly implemented. Restoring the device value returns 
the variable to its original value.

ROM checksum error ON Checksum of transmitter software has detected a fault. 
Replace the electronics board.

Save data from device to configuration 
memory

Prompts user to press SAVE softkey to initiate a 
device-to-memory transfer.

Message Description
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5.4 Disassembly procedures

Do not remove the instrument cover in explosive atmospheres when the circuit is live.

Saving data to configuration memory. Data is being transferred from a device to configuration 
memory.

Sending data to device. Data is being transferred from configuration memory to a 
device.

Sensor board not initialized ON The sensor module electronics board is not initialized. 
Replace the transmitter.

There are write only variables which have 
not been edited. Please edit them.

There are write-only variables which have not been set by 
the user. These variables should be set or invalid values 
may be sent to the device.

There is unsent data. Send it before 
shutting off?

Press YES to send unsent data and turn the HC off. Press 
NO to turn the HC off and lose the unsent data.

Too few data bytes received Command returns fewer data bytes than expected as 
determined by the device description.

Transmitter Fault Device returns a command response indicating a fault 
with the connected device.

Units for <variable label> has changed. 
Unit must be sent before editing, or 
invalid data will be sent.

The engineering units for this variable have been edited. 
Send engineering units to the device before editing this 
variable.

Unsent data to online device. SEND or 
LOSE data

There is unsent data for a previously connected device 
which must be sent or thrown away before connecting to 
another device.

Upgrade 275 software to access XMTR 
function. Continue with old description?

The communicator does not contain the most recent 
3051 Device Descriptors (DDs). Select YES to 
communicate using the existing DDs. Select NO to abort 
communication.

Use up/down arrows to change contrast. 
Press DONE when done.

Gives direction to change the contrast of the HC display.

Value out of range The user-entered value is either not within the range for 
the given type and size of variable or not within the 
min/max specified by the device.

<message> occurred reading/writing 
<variable label>

Either a read/write command indicates too few data bytes 
received, transmitter fault, invalid response code, invalid 
response command, invalid reply data field, or failed pre- 
or post-read method; or a response code of any class other 
than SUCCESS is returned reading a particular variable.

<variable label> has an unknown value. 
Unit must be sent before editing, or 
invalid data will be sent.

A variable related to this variable has been edited. Send 
related variable to the device before editing this variable.

Message Description
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5.4.1 Remove from service

Follow these steps:

 Follow all plant safety rules and procedures.

 Isolate and vent the process from the transmitter before removing the transmitter from 
service.

 Remove all electrical leads and disconnect conduit.

 Remove the transmitter from the process connection. 

 The Rosemount 3051C transmitter is attached to the process connection by four bolts 
and two cap screws. Remove the bolts and separate the transmitter from the process 
connection. Leave the process connection in place and ready for re-installation.

 The Rosemount 3051T transmitter is attached to the process by a single hex nut 
process connection. Loosen the hex nut to separate the transmitter from the process. 
Do not wrench on neck of transmitter.

 Do not scratch, puncture, or depress the isolating diaphragms.

 Clean isolating diaphragms with a soft rag and a mild cleaning solution, and rinse with 
clear water.

 For the 3051C, whenever you remove the process flange or flange adapters, visually 
inspect the PTFE o-rings. Replace the o-rings if they show any signs of damage, such as 
nicks or cuts. Undamaged o-rings may be reused.
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5.4.2 Remove terminal block

Electrical connections are located on the terminal block in the compartment labeled “FIELD 
TERMINALS.”

1. Remove the housing cover from the field terminal side.

2. Loosen the two small screws located on the assembly in the 9 o’clock and 5 o’clock 
positions. 

3. Pull the entire terminal block out to remove it.

5.4.3 Remove the electronics board

The transmitter electronics board is located in the compartment opposite the terminal side. To 
remove the electronics board perform the following procedure:

1. Remove the housing cover opposite the field terminal side.

2. If you are disassembling a transmitter with a LCD display, loosen the two captive screws 
that are visible on the right and left side of the meter display. 

3. Loosen the two captive screws that anchor the board to the housing. The electronics 
board is electrostatically sensitive; observe handling precautions for static-sensitive 
components. Use caution when removing the LCD as there is an electronic pin 
connector that interfaces between the LCD and electronics board. The two screws 
anchor the LCD display to the electronics board and the electronics board to the 
housing.

4. Using the two captive screws, slowly pull the electronics board out of the housing. The 
sensor module ribbon cable holds the electronics board to the housing. Disengage the 
ribbon cable by pushing the connector release.

5.4.4 Remove the sensor module from the electronics housing

1. Remove the electronics board. Refer to “Remove the electronics board” on page 99.

Important
To prevent damage to the sensor module ribbon cable, disconnect it from the electronics board 
before you remove the sensor module from the electrical housing.

2. Carefully tuck the cable connector completely inside of the internal black cap.

See “Safety messages” on page 89 for complete warning 
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Note
Do not remove the housing until after you tuck the cable connector completely inside of the 
internal black cap. The black cap protects the ribbon cable from damage that can occur when 
you rotate the housing.

3. Loosen the housing rotation set screw with a 5/64-inch hex wrench, and loosen one full 
turn.

4. Unscrew the module from the housing, making sure the black cap and sensor cable do 
not catch on the housing.

5.5 Reassembly procedures

1. Inspect all cover and housing (non-process wetted) O-rings and replace if necessary. 
Lightly grease with silicone lubricant to ensure a good seal.

2. Carefully tuck the cable connector completely inside the internal black cap. To do so, 
turn the black cap and cable counterclockwise one rotation to tighten the cable.

3. Lower the electronics housing onto the module. Guide the internal black cap and cable 
through the housing and into the external black cap.

4. Turn the module clockwise into the housing.

Important
Make sure the sensor ribbon cable and internal black cap remain completely free of the housing 
as you rotate it. Damage can occur to the cable if the internal black cap and ribbon cable 
become hung up and rotate with the housing.

5. Thread the housing completely onto the sensor module. The housing must be no more 
than one full turn from flush with the sensor module to comply with explosion proof 
requirements.

6. Tighten the housing rotation set screw using a 5/64-inch hex wrench.

5.5.1 Attach the electronics board

1. Remove the cable connector from its position inside of the internal black cap and attach 
it to the electronics board.

2. Using the two captive screws as handles, insert the electronics board into the housing. 
Make sure the posts from the electronics housing properly engage the receptacles on 
the electronics board. Do not force. The electronics board should slide gently on the 
connections.

3. Tighten the captive mounting screws.

4. Replace the electronics housing cover. The transmitter covers must be engaged 
metal-to-metal to ensure a proper seal and to meet Explosion-Proof requirements.

See “Safety messages” on page 89 for complete warning 
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5.5.2 Install the terminal block

1. Gently slide the terminal block into place, making sure the two posts from the 
electronics housing properly engage the receptacles on the terminal block. 

2. Tighten the captive screws. 

3. Replace the electronics housing cover. The transmitter covers must be fully engaged to 
meet Explosion-Proof requirements.

5.5.3 Reassemble the 3051C process flange

1. Inspect the sensor module PTFE o-rings. Undamaged o-rings may be reused. Replace 
o-rings that show any signs of damage, such as nicks, cuts, or general wear.

Note
If you are replacing the o-rings, be careful not to scratch the o-ring grooves or the surface of the 
isolating diaphragm when removing the damaged o-rings.

2. Install the process connection. Possible options include:

a. Coplanar Process Flange:

– Hold the process flange in place by installing the two alignment screws to 
finger tightness (screws are not pressure retaining). Do not overtighten as this 
will affect module-to-flange alignment.

– Install the four 1.75-in. flange bolts by finger tightening them to the flange. 

b. Coplanar Process Flange with Flange Adapters:

– Hold the process flange in place by installing the two alignment screws to 
finger tightness (screws are not pressure retaining). Do not overtighten as this 
will affect module-to-flange alignment.

– Hold the flange adapters and adapter o-rings in place while installing the four 
configurations, use four 2.88-in. bolts. For gage pressure configurations, use 
two 2.88-in. bolts and two 1.75-in. bolts. 

c. Manifold:

– Contact the manifold manufacturer for the appropriate bolts and procedures.

3. Tighten the bolts to the initial torque value using a crossed pattern. See Table 5-3 for 
appropriate torque values.
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Table 5-3.  Bolt installation torque values

Note
If you replaced the PTFE sensor module o-rings, re-torque the flange bolts after installation to 
compensate for cold flow.

Note
After replacing o-rings on Range 1 transmitters and re-installing the process flange, expose the 
transmitter to a temperature of 185 °F (85 °C) for two hours. Then re-tighten the flange bolts in 
a cross pattern, and again expose the transmitter to a temperature of 185 °F (85 °C) for two 
hours before calibration.

5.5.4 Install the drain/vent valve

1. Apply sealing tape to the threads on the seat. Starting at the base of the valve with the 
threaded end pointing toward the installer, apply two clockwise turns of sealing tape.

2. Tighten the drain/vent valve to 250 in-lb. (28.25 N-m).

3. Take care to place the opening on the valve so that process fluid will drain toward the 
ground and away from human contact when the valve is opened.

Bolt material Initial torque value Final torque value

CS-ASTM-A445 Standard 300 in-lb. (34 N-m) 650 in-lb. (73 N-m)

316 SST—Option L4 150 in-lb. (17 N-m) 300 in-lb. (34 N-m)

ASTM-A-19 B7M—Option L5 300 in-lb. (34 N-m) 650 in-lb. (73 N-m)

ASTM-A-193 Class 2, Grade B8M—Option L8 150 in.-lb (17 N-m) 300 in.-lb (34 N-m)
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Appendix A Specifications and reference 
data
Performance specifications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 103
Functional specifications  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 108
Physical specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 116
Dimensional Drawings  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 120
Ordering Information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 131
Options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 156
Spare parts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 164

A.1 Performance specifications

This product data sheet covers both HART and fieldbus protocols unless specified.

A.1.1 Conformance to specification (±3 (Sigma))

Technology leadership, advanced manufacturing techniques and statistical process control 
ensure specification conformance to at least ±3.
103Specifications and reference data

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2860 of 3354



Reference Manual
00809-0100-4001, Rev JA

Appendix A: Reference Data
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
A.1.2 Reference accuracy(1)

A.1.3 Total performance

Models(1)

(1) Total performance is determined by performing a root sum square calculation on reference accuracy, ambient temperature effect, and line pressure effect errors. For 
FOUNDATION fieldbus transmitters, use calibrated range in place of span. For zero based spans, reference conditions, silicone oil fill, SST materials, Coplanar flange (3051C) 
or 1/2 in. - 18 NPT (3051T) process connections, digital trim values set to equal range points.

Standard High Accuracy Option

3051CD, 3051CG
Range 0 (CD) ±0.10% of span

For spans less than 2:1, accuracy = ±0.05% of URL

Range 1 ±0.10% of span
For spans less than 15:1, accuracy =

Ranges 2-5 ±0.065% of span
For spans less than 10:1, accuracy =

Ranges 2-4 
High Accuracy Option, P8
±0.04% of span
For spans less than 5:1, accuracy =

3051T
Ranges 1-4 ±0.065% of span

For spans less than 10:1, accuracy =
Ranges 1-4 
High Accuracy Option, P8
±0.04% of span
For spans less than 5:1, accuracy =

Range 5 ±0.075% of span

3051CA
Ranges 1-4 ±0.065% of span

For spans less than 10:1, accuracy =
Ranges 2-4 
High Accuracy Option, P8
±0.04% of span
For spans less than 5:1, accuracy =

3051H/3051L
All Ranges ±0.075% of span

For spans less than 10:1, accuracy =

For ±50 °F (28 °C) temperature changes, up to 1000 psi (6,9 MPa) line pressure (CD only), from 1:1 to 5:1 rangedown.

Models Total Performance

3051C
Ranges 2-5 ±0.15% of span 

3051T
Ranges 1-4 ±0.15% of span 

0.025 0.005+ URL
Span
--------------- 
  % of Span

0.015 0.005+ URL
Span
--------------- 
  % of Span

0.015 0.005+ URL
Span
--------------- 
  % of Span

0.0075 URL
Span
--------------- 
  % of Span

0.0075 URL
Span
--------------- 
  % of Span

0.0075 URL
Span
--------------- 
  % of Span

0.0075 URL
Span
--------------- 
  % of Span

0.025 0.005+ URL
Span
--------------- 
  % of Span
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A.1.4 Long term stability

A.1.5 Dynamic performance

A.1.6 Line pressure effect per 1000 psi (6,9 MPa)(1)

Models Long Term Stability

3051C
Ranges 2-5 ±0.125% of URL for 5 years

±50 °F (28 °C) temperature changes, and up to 1000 psi (6,9 MPa) line pressure.

3051CD Low/Draft Range
Ranges 0-1 ±0.2% of URL for 1 year

3051T
Ranges 1-4 ±0.125% of URL for 5 years

±50 °F (28 °C) temperature changes, and up to 1000 psi (6,9 MPa) line pressure.

Rosemount 3051H
Ranges 2-3
Ranges 4-5

±0.1% of URL for 1 year
±0.2% of URL for 1 year

4 - 20 mA 
(HART 

protocol)(1)
Fieldbus 

protocol(3) Typical HART Transmitter Response Time

Total Response Time (Td + Tc)(2):

3051C, Ranges 2-5:
Range 1:
Range 0:

3051T:
3051H/L:

100 ms 
255 ms
700 ms
100 ms 
Consult factory

152 ms
307 ms
752 ms
152 ms
Consult factory

Dead Time (Td) 45 ms (nominal) 97 ms

Update Rate 22 times per 
second

22 times per 
second

(1) Dead time and update rate apply to all models and ranges; analog output only
(2) Nominal total response time at 75 °F (24 °C) reference conditions. 
(3) Transmitter fieldbus output only, segment macro-cycle not included.

Models(1) Line Pressure Effect

3051CD Zero Error(2)

±0.125% of URL/100 psi (6,89 bar)
Range 0

Range 1 ±0.25% of URL/1000 psi (68,9 bar)

Ranges 2-3  ±0.05% of URL/1000 psi (68,9 bar) for line pressures from 0 to 2000 psi (0 to 13,7 MPa)

Range 0
Span Error
±0.15% of reading/100 psi (6,89 bar)

Range 1 ±0.4% of reading/1000 psi (68,9 bar)

Ranges 2-3 ±0.1% of reading/1000 psi (68,9 bar)

TcTd

Td = Dead Time
Tc = Time Constant

Pressure Released

Response Time = Td +Tc

Time
0%

100%

36.8%

Transmitter Output vs. Time

63.2% of Total
Step Change
105Specifications and reference data

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2862 of 3354



Reference Manual
00809-0100-4001, Rev JA

Appendix A: Reference Data
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
A.1.7 Ambient temperature effect per 50 °F (28 °C)

A.1.8 Mounting position effects

A.1.9 Vibration effect

Less than ±0.1% of URL when tested per the requirements of IEC60770-1 field or pipeline with 
high vibration level (10-60 Hz 0.21mm displacement peak amplitude / 60-2000 Hz 3g).

3051HD Zero Error(1)

±0.1% of URL/1000 psi (68,9 bar) for line pressures from 0 to 2000 psi (0 to 13,7 MPa)
All Ranges

All Ranges
Span Error
±0.1% of reading/1000 psi (68,9 bar)

(1) For zero error specifications for line pressures above 2000 psi (137,9 bar) or line pressure effect specifications for DP Ranges 4-5, see “Compensating for 
Line Pressure” on page 13.

(2) Can be calibrated out at line pressure.

Models Ambient Temperature Effect

3051CD/CG 
Range 0 ±(0.25% URL + 0.05% span)

Range 1  ±(0.1% URL + 0.25% span)

Ranges 2-5 ±(0.0125% URL + 0.0625% span) from 1:1 to 5:1
±(0.025% URL + 0.125% span) from 5:1 to 100:1

3051T
Range 1 ±(0.025% URL + 0.125% span) from 1:1 to 10:1

±(0.05% URL + 0.125% span) from 10:1 to 100:1

Range 2-4 ±(0.025% URL + 0.125% span) from 1:1 to 30:1
±(0.035% URL + 0.125% span) from 30:1 to 100:1

Range 5 ±(0.1% URL + 0.15% span)

3051CA
All Ranges ±(0.025% URL + 0.125% span) from 1:1 to 30:1

±(0.035% URL + 0.125% span) from 30:1 to 100:1

3051H
All Ranges ±(0.025% URL + 0.125% span + 0.35 inH2O) from 1:1 to 30:1

±(0.035% URL + 0.125% span + 0.35 inH2O) from 1:1 to 30:1

3051L See Rosemount Inc. Instrument Toolkit® software.

Models Mounting Position Effects

3051C Zero shifts up to ±1.25 inH2O (3,11 mbar), which can be calibrated out. No span effect.

3051H Zero shifts up to ±5 inH2O (12,43 mbar), which can be calibrated out. No span effect.

3051L With liquid level diaphragm in vertical plane, zero shift of up to 1 inH2O (2,49 mbar). With 
diaphragm in horizontal plane, zero shift of up to 5 inH2O (12,43 mbar) plus extension length on 
extended units. All zero shifts can be calibrated out. No span effect.

3051T/CA Zero shifts up to 2.5 inH2O (6,22 mbar), which can be calibrated out. No span effect.

Models(1) Line Pressure Effect
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A.1.10 Power supply effect

Less than ±0.005% of calibrated span per volt.

A.1.11 Electromagnetic compatibility (EMC)

Meets all relevant requirements of EN 61326 and NAMUR NE-21.

A.1.12 Transient protection (option code T1)

Meets IEEE C62.41, Category Location B

6 kV crest (0.5 s - 100 kHz)
3 kV crest (8 × 20 microseconds)
6 kV crest (1.2 × 50 microseconds)
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A.2 Functional specifications

A.2.1 Range and sensor limits

Table A-1.  3051CD, 3051CG, 3051L, and 3051H range and sensor limits

R
an

g
e Minimum span

3051CD(1), CG, L, H

(1) Range 0 only available with 3051CD. Range 1 only available with 3051CD or 3051CG.

Upper 
(URL)

0 0.1 inH2O (0,25 mbar) 3.0 inH2O(7,47 mbar)

1 0.5 inH2O (1,2 mbar) 25 inH2O(62,3 mbar)

2 2.5 inH2O (6,2 mbar) 250 inH2O (0,62 bar)

3 10 inH2O (24,9 mbar) 1000 inH2O (2,49 bar)

4 3 psi (0,20 bar) 300 psi (20,6 bar)

5 20 psi (1,38 bar) 2000 psi (137,9 bar)
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Table A-2.  3051CD, 3051CG, 3051L, and 3051H range and sensor limits (cont.)

A.2.2 Zero and Span Adjustment Requirements (HART and Low 
Power)

Zero and span values can be set anywhere within the range limits stated in Table A-1, Table A-2, 
and Table A-3.

Span must be greater than or equal to the minimum span stated in Table A-1, Table A-2, and 
Table A-3.

R
an

g
e

Range and sensor limits

Lower (LRL) 

3051C 
differential

3051C/
gage

3051L 
differential

3051L
gage

3051H
differential 

3051H 
gage

0 –3.0 inH2O
(-7,47 mbar)

NA NA NA NA NA

1 –25 inH2O
(–62,1 mbar)

–25 inH2O
(–62,1 mbar)

NA NA NA NA

2 –250 inH2O
(–0,62 bar)

–250 inH2O
(–0,62 bar) 

–250 inH2O
(–0,62 bar)

–250 inH2O
(–0,62 bar)

–250 inH2O
(–0,62 bar)

–250 inH2O 
(–0,62 bar) 

3 –1000 inH2O 
(–2,49 bar)

0.5 psia  
(34,5 mbar abs)

–1000 inH2O 
(–2,49 bar)

0.5 psia
(34,5 mbar abs)

–1000 inH2O 
(–2,49 bar)

0.5 psia
(34,5 mbar abs)

4 –300 psi
(–20,6 bar)

0.5 psia  
(34,5 mbar abs)

–300 psi
(–20,6 bar)

0.5 psia
(34,5 mbar abs)

–300 psi 
(–20,6 bar)

0.5 psia
(34,5 mbar abs)

5 – 2000 psi
(–137,9 bar)

0.5 psia
(34,5 mbar abs)

NA NA – 2000 psi 
(–137,9 bar)

0.5 psia
(34,5 mbar abs)

Table A-3.   Range and sensor limits

3051CA

R
an

g
e

3051T

R
an

g
e

Minimum 
span

Range and sensor limits

Minimum 
span

Range and sensor limits
Lower(1)

(LRL) 
(Gage)

(1) Assumes atmospheric pressure of 14.7 psig.

Upper
(URL)

Lower 
(LRL)

Upper
(URL)

Lower 
(LRL)

1 0.3 psia
(20,6 mbar) 

30 psia
(2,07 bar) 

0 psia 
(0 bar) 

1 0.3 psi
(20,6 mbar)

30 psi
(2,07 bar)

0 psia
(0 bar)

–14.7 psig
(–1,01 bar)

2 1.5 psia
(0,103 bar) 

150 psia
(10,3 bar) 

0 psia 
(0 bar) 

2 1.5 psi
(0,103 bar)

150 psi
(10,3 bar)

0 psia
(0 bar)

–14.7 psig
(–1,01 bar)

3 8 psia
(0,55 bar) 

800 psia
(55,2 bar) 

0 psia 
(0 bar) 

3 8 psi
(0,55 bar)

800 psi
(55,2 bar)

0 psia
(0 bar)

–14.7 psig
(–1,01 bar)

4 40 psia
(2,76 bar) 

4000 psia
(275,8 bar) 

0 psia 
(0 bar) 

4 40 psi
(2,76 bar)

4000 psi
(275,8 bar)

0 psia
(0 bar)

–14.7 psig
(–1,01 bar)

5 2000 psi
(137,9 bar) 

10000 psi
(689,4 bar)

0 psia
(0 bar) 

–14.7 psig
(–1,01 bar)
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A.2.3 Service

Liquid, gas, and vapor applications

A.2.4 4–20 mA (Output Code A)

Output

Two-wire 4–20 mA, user-selectable for linear or square root output. Digital process variable 
superimposed on 4–20 mA signal, available to any host that conforms to the HART protocol.

Power Supply

External power supply required. Standard transmitter (4–20 mA) operates on 10.5 to 55 Vdc 
with no load.

Load Limitations 

Maximum loop resistance is determined by the voltage level of the external power supply, as 
described by:

A.2.5 FOUNDATION fieldbus (output code F) and Profibus (output 
code W)

Power Supply

External power supply required; transmitters operate on 9.0 to 32.0 Vdc transmitter terminal 
voltage.

Current Draw

17.5 mA for all configurations (including LCD display option)

Voltage (Vdc)

Lo
ad

 (O
h

m
s)

Communication requires a minimum 
loop resistance of 250 ohms.

(1) For CSA approval, power supply must not exceed 42.4 V.

Max. Loop Resistance = 43.5 (Power Supply Voltage – 10.5)

Operating
Region
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A.2.6 FOUNDATION fieldbus function block execution times

A.2.7 FOUNDATION fieldbus Parameters

A.2.8 Standard Function Blocks

Resource Block

Contains hardware, electronics, and diagnostic information.

Transducer Block

Contains actual sensor measurement data including the  sensor diagnostics and the ability to 
trim the pressure sensor or recall factory defaults.

LCD Block

Configures the local display.

2 Analog Input Blocks

Processes the measurements for input into other function blocks. The output value is in 
engineering units or custom and contains a status indicating measurement quality.

PID Block 

Contains all logic to perform PID control in the field including cascade and feedforward. 

Block Execution Time

Resource -

Transducer -

LCD Block -

Analog Input 1, 2 30 milliseconds

PID 45 milliseconds

Input Selector 30 milliseconds

Arithmetic 35 milliseconds

Signal Characterizer 40 milliseconds

Integrator 35 milliseconds

Schedule Entries 7 (max.)

Links 20 (max.)

Virtual Communications Relationships (VCR) 12 (max.)
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A.2.9 Backup Link Active Scheduler (LAS)

The transmitter can function as a Link Active Scheduler if the current link master device fails or is 
removed from the segment.

A.2.10 Advanced control function block suite (Option Code A01)

Input Selector Block

Selects between inputs and generates an output using specific selection strategies such as 
minimum, maximum, midpoint, average or first “good.”

Arithmetic Block

Provides pre-defined application-based equations including flow with partial density 
compensation, electronic remote seals, hydrostatic tank gauging, ratio control and others.

Signal Characterizer Block

Characterizes or approximates any function that defines an input/output relationship by 
configuring up to twenty X, Y coordinates. The block interpolates an output value for a given 
input value using the curve defined by the configured coordinates.

Integrator Block

Compares the integrated or accumulated value from one or two variables to pre-trip and trip 
limits and generates discrete output signals when the limits are reached. This block is useful for 
calculating total flow, total mass, or volume over time.

A.2.11 FOUNDATION fieldbus Diagnostics Suite (Option Code D01)

The 3051C FOUNDATION fieldbus Diagnostics provide Abnormal Situation Prevention (ASP) 
indictation. The integral statistical process monitoring (SPM) technology calculates the mean 
and standard deviation of the process variable 22 times per second. The 3051C ASP algorithm 
uses these values and highly flexible configuration options for customization to many 
user-defined or application specific abnormal situations. The detection of plugged impulse lines 
is the first available predefined application.

A.2.12 Low Power (output code M)

Output

Three wire 1–5 Vdc or 0.8–3.2 Vdc (Option Code C2) user-selectable output. Also user 
selectable for linear or square root output configuration. Digital process variable superimposed 
on voltage signal, available to any host conforming to the HART protocol. Low-power 
transmitter operates on 6–14 Vdc with no load.

Power Consumption

3.0 mA, 18–36 mW
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113Specifications and reference data

Minimum Load Impedance

100 k (Vout wiring)

Indication

Optional 5-digit LCD display

Overpressure Limits

Rosemount 3051CD/CG
 Range 0: 750 psi (51,7 bar)

 Range 1: 2000 psig (137,9 bar)

 Ranges 2–5: 3626 psig (250 bar)
 4500 psig (310,3 bar) for option code P9

Rosemount 3051CA
 Range 1: 750 psia (51,7 bar) 

 Range 2: 1500 psia (103,4 bar)

 Range 3: 1600 psia (110,3 bar)

 Range 4: 6000 psia (413,7 bar)

Rosemount 3051H
 All Ranges: 3626 psig (25 MPa)

Rosemount 3051TG/TA
 Range 1: 750 psi (51,7 bar)

 Range 2: 1500 psi (103,4 bar)

 Range 3: 1600 psi (110,3 bar)

 Range 4: 6000 psi (413,7 bar)

 Range 5: 15000 psi (1034,2 bar)

For 3051L or Level Flange Option Codes FA, FB, FC, FD, FP, and FQ, limit is 0 psia to the flange 
rating or sensor rating, whichever is lower.
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Table A-4.  3051L and level flange rating limits

A.2.13 Static Pressure Limit

Rosemount 3051CD Only

Operates within specifications between static line pressures of 0.5 psia and 3626 psig (4500 
psig (310, 3 bar) for 
Option Code P9).

Range 0: 0.5 psia and 750 psig (3, 4 bar and 51, 7 bar)

Range 1: 0.5 psia and 2000 psig (3, 4 bar and 137, 9 bar)

A.2.14 Burst Pressure Limits

Burst pressure on Coplanar, traditional, or 3051H process flange is 10000 psig (69 MPa).

Burst pressure for the 3051T is:

Ranges 1–4: 11000 psi (75,8 MPa)

Range 5: 26000 psig (179 MPa)

A.2.15 Failure Mode Alarm

Output Code A

If self-diagnostics detect a gross transmitter failure, the analog signal will be driven either below 
3.75 mA or to 21.75 mA to alert the user. NAMUR-compliant values are available, option code 
C4. High or low alarm signal is user-selectable by internal jumper.

Output Code M

If self-diagnostics detect a gross transmitter failure, the analog signal will be driven either below 
0.94 V or above 5.4 V to alert the user (below 0.75 V or above 4.4 V for Option C2). High or low 
alarm signal is user-selectable by internal jumper.

Standard Type CS rating SST rating

ANSI/ASME Class 150 285 psig 275 psig

ANSI/ASME Class 300 740 psig 720 psig

ANSI/ASME Class 600 1480 psig 1440 psig

At 100 °F (38 °C), the rating decreases with 
increasing temperature. 

DIN PN 10–40 40 bar 40 bar

DIN PN 10/16 16 bar 16 bar

DIN PN 25/40 40 bar 40 bar

At 248 °F (120 °C), the rating decreases 
with increasing temperature. 
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Output Code F and W

If self-diagnostics detect a gross transmitter failure, that information gets passed as a status 
along with the process variable.

A.2.16 Temperature Limits

Table A-5.  3051 process temperature limits

Ambient

–40 to 185 °F (–40 to 85 °C)

With LCD display(1): –40 to 175 °F (–40 to 80 °C)

Storage

–50 to 230 °F (–46 to 110 °C)

With LCD display: –40 to 185 °F (–40 to 85 °C)

Process

At atmospheric pressures and above. See Table A-5
(1) LCD display may not be readable and LCD updates will be slower at temperatures below -4 °F (-20 °C).

3051CD, 3051CG, 3051CA

Silicone Fill Sensor(1)

with Coplanar Flange –40 to 250 °F (–40 to 121 °C)(2)

with Traditional Flange –40 to 300 °F (–40 to 149 °C)(2)(3)

with Level Flange –40 to 300 °F (–40 to 149 °C)(2)

with 305 Integral Manifold –40 to 300 °F (–40 to 149 °C)(2)

Inert Fill Sensor(1) -40 to 185 °F (–40 to 85 °C)(4)(5)

3051H (process fill fluid)

D.C.® Silicone 200(1) –40 to 375 °F (–40 to 191 °C)

Inert(1) –50 to 350 °F (–45 to 177 °C)

Neobee M-20®(1)  0 to 375 °F (–18 to 191 °C)

3051T (process fill fluid)

Silicone Fill Sensor(1) –40 to 250 °F (–40 to 121 °C)(2)

Inert Fill Sensor(1) –22 to 250 °F (–30 to 121 °C)(2)

3051L low-side temperature limits

Silicone Fill Sensor(1) –40 to 250 °F (–40 to 121 °C)(2)

Inert Fill Sensor(1)  0 to 185 °F (–18 to 85 °C)(2)
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Humidity Limits

0–100% relative humidity

Turn-On Time

Performance within specifications less than 2.0 seconds (10.0 s for Profibus protocol) after 
power is applied to the transmitter

Volumetric Displacement

Less than 0.005 in3 (0,08 cm3)

Damping

Analog output response to a step input change is user-selectable from 0 to 36 seconds for one 
time constant. This software damping is in addition to sensor module response time.

A.3 Physical specifications

A.3.1 Electrical Connections
1/2–14 NPT, G1/2, and M20 × 1.5 (CM20) conduit. HART interface connections fixed to terminal 
block.

A.3.2 Process Connections

All Models except 3051L and 3051T

1/4–18 NPT on 21/8-in. centers

1/2–14 NPT on 2-, 21/8-, or 21/4-in. centers

3051L high-side temperature limits (process fill fluid)

Syltherm® XLT –100 to 300 °F (–73 to 149 °C)

D.C. Silicone 704®  32 to 400 °F (0 to 205 °C)

D.C. Silicone 200 –40 to 400 °F (–40 to 205 °C)

Inert –50 to 350 °F (–45 to 177 °C)

Glycerin and Water  0 to 200 °F (–18 to 93 °C)

Neobee M-20  0 to 400 °F (–18 to 205 °C)

Propylene Glycol and Water  0 to 200 °F (–18 to 93 °C)

(1) Process temperatures above 185 °F (85 °C) require derating the ambient limits by a 1.5:1 ratio 
(0.6:1 ratio for the 3051H).

(2) 220 °F (104 °C) limit in vacuum service; 130 °F (54 °C) for pressures below 0.5 psia.
(3) 3051CD0 process temperature limits are –40 to 212 °F (–45 to 100 °C)
(4) 160 °F (71 °C) limit in vacuum service.
(5) Not available for 3051CA.
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Rosemount 3051L

High pressure side: 2-, 3-, or 4-in., ASME B 16.5 (ANSI) Class 150, 300 or 600 flange; 50, 80 or 
100 mm, PN 40 or 10/16 flange

Low pressure side: 1/4–18 NPT on flange 1/2–14 NPT on adapter

Rosemount 3051T

1/2–14 NPT female. A DIN 16288 Male (available in SST for Range 1–4 transmitters only), or 
Autoclave type F-250-C (Pressure relieved 9/16–18 gland thread; 1/4 OD high pressure tube 60° 
cone; available in SST for Range 5 transmitters only).

A.3.3 Process-Wetted Parts

Drain/Vent Valves

Process Flanges and Adapters

Plated carbon steel
SST: CF-8M (Cast 316 SST) per ASTM A743
Cast C-276: CW-12MW per ASTM A494
Cast Alloy 400: M-30C per ASTM A494

Wetted O-rings

Glass-filled PTFE or Graphite-filled PTFE 

Process Isolating Diaphragms

316 SST, Alloy C-276, or Alloy 400/K-500(1) material 
(Drain vent seat: Alloy 400, Drain vent stem: Alloy K-500)

(1)Alloy 400/K-500 is not available with 3051L or 3051H.

Isolating diaphragm material 30
51

C
D

/C
G

30
51

T

30
51

C
A

30
51

H

316L SST • • • •

Alloy C-276 • • • •

Alloy 400 • •

Tantalum • •

Gold-plated Alloy 400 • •

Gold-plated SST • •
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A.3.4 Rosemount 3051L Process Wetted Parts

Flanged Process Connection (Transmitter High Side)

Process Diaphragms, Including Process Gasket Surface

 316L SST, Alloy C-276, or Tantalum

 Extension

 CF-3M (Cast version of 316L SST, material per ASTM-A743), or Alloy C-276. Fits 
schedule 40 and 80 pipe.

 Mounting Flange

 Zinc-cobalt plated CS or SST

Reference Process Connection (Transmitter Low Side)

Isolating Diaphragms

 316L SST or Alloy C-276

Reference Flange and Adapter

 CF-8M (Cast version of 316 SST, material per ASTM-A743)

A.3.5 Non-Wetted Parts

Electronics Housing

Low copper aluminum or SST: CF-3M or CF-8M (Cast version of 316L or 316 SST, material per 
ASTM-A743). NEMA 4X, IP 65, IP 66

Coplanar Sensor Module Housing

CF-3M (Cast version of 316L SST, material per ASTM-A743)

Bolts

ASTM A449, Type 1 (zinc-cobalt plated carbon steel)
ASTM F593G, Condition CW1 (Austenitic 316 SST)
ASTM A193, Grade B7M (zinc plated alloy steel)
Alloy 400

Sensor Module Fill Fluid

Silicone oil (D.C. 200) or Fluorocarbon oil (Halocarbon or Fluorinert® FC-43 for 3051T)

Process Fill Fluid (3051L and 3051H only)

3051L: Syltherm XLT, D.C. Silicone 704, 
D.C. Silicone 200, inert, glycerin and water, Neobee M-20 or propylene glycol and water

3051H: inert, Neobee M-20, or D.C. Silicone 200
118 Specifications and reference data

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2875 of 3354



Reference Manual 
00809-0100-4001, Rev JA

Appendix A: Reference Data
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Paint

Polyurethane

Cover O-rings

Buna-N

A.3.6 Shipping Weights

Refer to “Shipping weights” on page 159.
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A.4 Dimensional Drawings
3051 Exploded View

Certification Label

Span and Zero Adjustments(1) (Standard)

Electronics Housing

Terminal Block

Cover O-ring

Cover

Electronics Board

Nameplate

Sensor Module

Housing Rotation Set Screw
(180° Maximum Housing Rotation

without Further Disassembly)

Flange Alignment Screw 
(Not Pressure Retaining)

Flange Bolts

Flange Adapters

Drain/Vent Valve

Coplanar Flange

Flange Adapter O-Ring

Process O-Ring

(1) Span and Zero Adjustments are not available with fieldbus or profibus protocols.
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3051C Coplanar Flange

3051C Coplanar Flange with Rosemount 305 Coplanar Integral Manifold

8.2 
(209)

4.1 
(105)

6.4 (163)

4.3 (110)

5.0 (127)

7.54 (192)

5.5 (140)
Max Open 10.60 (270) 

Max Open
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Coplanar Flange Mounting Configurations with 
Optional Bracket (B4) for 2-in. Pipe or Panel Mounting

PA
N

EL
 M

O
U

N
TI

N
G

PI
PE

 M
O

U
N

TI
N

G

Dimensions are in inches (millimeters)

4.3
(110)

2.8
(72)

7.1 
(181)

2.8
(71)

6.2
(156)

4.8
(120)

1.1 (28)

5/16 � 11/2 Bolts 
for Panel Mounting
(Not Supplied)

3/8–16 × 11/4 Bolts
for Mounting

to Transmitter

2.8 (71)

3.4 (85)

6.0 (152)

3.3
(83)

2-inch U-Bolt
for Pipe Mounting
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3051C Coplanar with Traditional Flange

Dimensions are in inches (millimeters)

3051C Coplanar with Rosemount 305 Traditional Integral Manifold

Dimensions are in inches (millimeters)

1.1
(28)

3.5 
(87)

1.1 
(28)

Drain/
Vent 
Valve

1/2–14 NPT
Flange

Adapter
(Optional)

7.9 
(201)

1.63 (41)

2.126(54)

1.1
(28)

3.5 
(87) 1.1 

(28)

Drain/Vent 
Valve

1/2–14 NPT 
Flange 
Adapter 
(Optional)

6.25 
(159)

3.63 
(92)

8.9 
(266)

6.2 (158) 
Max Open

2.7 (69) 
Max Open

2.1 (54)
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Traditional Flange Mounting Configurations with 
Optional Brackets for 2-in. Pipe or Panel Mounting

Panel Mounting Bracket (option B2/B8) 2-in. Pipe Mounting Bracket (option B1/B7/BA)

2-in. Pipe Mounting Bracket (option B3/B9/BC)

9.2 (235)

2.7 
(67)

6.2 (158)

PANEL MOUNTING 
BRACKET

2.81(71)

5/16 x 7/8 Bolts for Panel
Mounting (Not Supplied)

1.1 (28)

1.4 (33)

4.6 (116)

9.6 
(243)

Impulse Piping

3.8 (95)

2.7 (67)

4.2 

PIPE MOUNTING 
BRACKET

11.52 
(293)4.85 

(123)

6.2 
(158)

5.32 
(135)

1.94 (49)
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3051T Dimensional Drawings

3051T with Rosemount 306 Integral Manifold

7.2
(183)

4.1 (105)

5.0 (127)

4.3 (110)

4.1 
(105)

4.85 
(123)

6.25 
(159)
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3051T Typical Mounting Configurations with Optional Mounting Bracket
Pipe Mounting Panel Mounting

Dimensions are in inches (millimeters)

3.5 
(90)

6.3
(160)

2
(50)

6.2
(156)

2.9
(72)

4.3
(110)

2.8 (71)

4.8 (120)
6.9 (175)

5.1
(130)
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 3051L Dimensional Drawings
2-in. Flange Configuring (Flush Mount Only) 3- and 4-in. Flange Configuration

Optional Flushing Connection 
Ring (Lower Housing)

Diaphragm Assembly and 
Mounting Flange

Dimensions are in inches (millimeters)

A

4.1 (104)

H

A

Housing 
Rotation 
Set
Screw

Extension
2, 4, or 6 (51, 102, or 152)

E

4.1 (104)

D

H

5.0 (127)

6.6
(168)

8.2
(209)

4.3
(109)

7.0
(179)Flushing Connection

E

F

G

CB
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(1) Tolerances are 0.040 (1,02), –0.020 (0,51).

Class
Pipe 
size

Flange 
thickness 

A

Bolt circle 
diameter 

B

Outside 
diameter 

C
No. of 
bolts

Bolt hole 
diameter

Extension 
diameter(1) 

D

O.D. 
gasket

surface 

ASME B16.5 (ANSI) 150 2 (51) 0.69 (18) 4.75 (121) 6.0 (152) 4 0.75 (19) NA 3.6 (92)

3 (76) 0.88 (22) 6.0 (152) 7.5 (191) 4 0.75 (19) 2.58 (66) 5.0 (127

4 (102) 0.88 (22) 7.5 (191) 9.0 (229) 8 0.75 (19) 3.5 (89) 6.2 (158

ASME B16.5 (ANSI) 300 2 (51) 0.82 (21) 5.0 (127) 6.5 (165) 8 0.75 (19) NA 3.6 (92)

3 (76) 1.06 (27) 6.62 (168) 8.25 
(210)

8 0.88 (22) 2.58 (66) 5.0 (127

4 (102) 1.19 (30) 7.88 (200) 10.0 
(254)

8 0.88 (22) 3.5 (89) 6.2 (158

ASME B16.5 (ANSI) 600 2 (51) 1.00 (25) 5.0 (127) 6.5 (165) 8 0.75 (19) NA 3.6 (92)

3 (76) 1.25 (32) 6.62 (168) 8.25 
(210)

8 0.88 (22) 2.58 (66) 5.0 (127

DIN 2501 PN 10–40 DN 50 20 mm 125 mm 165 mm 4 18 mm NA 4.0 (102

DIN 2501 PN 25/40 DN 80 24 mm 160 mm 200 mm 8 18 mm 66 mm 5.4 (138

DN 100 24 mm 190 mm 235 mm 8 22 mm 89 mm 6.2 (158

DIN 2501 PN 10/16 DN 100 20 mm 180 mm 220 mm 8 18 mm 89 mm 6.2 (158

Class
Pipe 
size

Process 
side F

Lower housing G

H1/4 NPT 1/2 NPT

ASME B16.5 (ANSI) 150 2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 5.65 (143)

3 (76) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

4 (102) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

ASME B16.5 (ANSI) 300 2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 5.65 (143)

3 (76) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

4 (102) 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

ASME B16.5 (ANSI) 600 2 (51) 2.12 (54) 0.97 (25) 1.31 (33) 7.65 (194)

3 (76) 3.6 (91) 0.97 (25) 1.31 (33) 7.65 (194)

DIN 2501 PN 10–40 DN 50 2.4 (61) 0.97 (25) 1.31 (33) 5.65 (143)

DIN 2501 PN 25/40 DN 80 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

DN 100 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)

DIN 2501 PN 10/16 DN 100 3.6 (91) 0.97 (25) 1.31 (33) 5.65 (143)
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3051H Pressure Transmitter Exploded View and Dimensional Drawings

Dimensions are in inches (millimeters)

Process Isolating Diaphragm

High Side Process Flange

Low Side Process Flange

Drain/Vent Valve

Flange Bolts

Secondary Filled
System

Sensor Module

5.0 (127)

4.3 (110)

0.75 (19) Clearance
for Cover Removal

Transmitter
Circuitry

Nameplate

Terminal 
Connections

0.75 (19)
Clearance for 
Cover Removal

1/2–18 NPT on Process Flange for Pressure Connection
Without the Use of Mounting Adapters

Drain/Vent
Valve

Housing Rotation
Set Screw

1.2 
(30)

1.1 
(28)

3.4 
(86)

4.1 (105)

10.8 
(275)

9.0 
(228)

1/2–14 NPT on Optional Mounting Adapters.
Adapters Can Be Rotated

to Give Adapter Connection Centers of 2.00 (51),
2.126 (54), or 2.25 (57).

Certification 
Label 

1/2–14 NPT
Conduit Connection

(Two Places, Other
Sizes Available)
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3051H Mounting Brackets for 2-in. Pipe and Panel Mount (Option Code B5/B6)
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Dimensions are in inches (millimeters)

Impulse Piping

2.7 
(67)

0.7 (16)

4.4 
(109)

Impulse Piping

2.7
(67)
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A.5 Ordering Information

Model Transmitter Type

3051C Coplanar Pressure Transmitter

Measurement Type

Standard Standard

D Differential ★

G Gage ★

Expanded

A Absolute

Pressure Ranges (Range/Min. Span)

3051CD 3051CG(1) 3051CA

Standard Standard

1 –25 to 25 inH2O/0.5 inH2O
(–62,2 to 62,2 mbar/1,2 mbar)

–25 to 25 inH2O/0.5 inH2O
(–62,1 to 62,2 mbar/1,2 
mbar)

0 to 30 psia/0.3 psia
(0 to 2,1 bar/20,7 mbar)

★

2 –250 to 250 inH2O/2.5 inH2O
(–623 to 623 mbar/6,2 mbar)

–250 to 250 inH2O/2.5 
inH2O
(–621 to 623 mbar/6,2 
mbar)

0 to 150 psia/1.5 psia
(0 to 10,3 bar/0,1 bar)

★

3 –1000 to 1000 inH2O/10 inH2O
(–2,5 to 2,5 bar/25 mbar)

–393 to 1000 inH2O/10in 
H2O
(–0,98 to 2,5 bar/25 mbar) 

0 to 800 psia/8 psia
(0 to 55,2 bar/0,55 bar)

★

4 –300 to 300 psi/3 psi
(–20,7 to 20,7 bar/0,2 bar)

–14.2 to 300 psi/3 psi
(–0,98 to 20,7 bar/0,2 bar)

0 to 4000 psia/40 psia
(0 to 275,8 bar/2,8 bar)

★

5 –2000 to 2000 psi/20 psi
(–137,9 to137,9 bar/1,4 bar)

–14.2 to 2000 psig/20 psi
(–0,98 to 137,9 bar/1,4 bar)

Not Applicable ★

Expanded

0(2) –3 to 3 inH2O/0.1 inH2O
(–7,5 to 7,5 mbar/0,25 mbar)

Not Applicable Not Applicable

Output

Standard Standard

A 4–20 mA with Digital Signal Based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(3) Profibus PA Protocol ★

Expanded

M(4) Low-Power, 1–5 Vdc with Digital Signal Based on HART Protocol (See Option C2 for 0.8–3.2 V dc)
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Materials of Construction

Process Flange Type Flange Material Drain/Vent

Standard Standard

2 Coplanar SST SST ★

3(5) Coplanar Cast C-276 Alloy C-276 ★

4 Coplanar Cast Alloy 400 Alloy 400/K-500 ★

5 Coplanar Plated CS SST ★

7(5) Coplanar SST Alloy C-276 ★

8(5) Coplanar Plated CS Alloy C-276 ★

0 Alternate Flange—See Options on page 156 ★

Isolating Diaphragm

Standard Standard

2(5) 316L SST ★

3(5) Alloy C-276 ★

Expanded

4 Alloy 400

5 Tantalum (Available on 3051CD and CG, Ranges 2–5 only. Not available on 3051CA) 

6 Gold-plated Alloy 400 (Use in combination with O-ring Option Code B.)

7 Gold-plated SST

O-ring

Standard Standard

A Glass-filled PTFE ★

B Graphite-filled PTFE ★

Sensor Fill Fluid

Standard Standard

1 Silicone ★

2 Inert fill (Differential and Gage only) ★

Housing Material Conduit Entry Size

Standard Standard

A Polyurethane-covered Aluminum ½–14 NPT ★

B Polyurethane-covered Aluminum M20 × 1.5 (CM20) ★

J SST ½–14 NPT ★

K SST M20 × 1.5 (CM20) ★
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Expanded

D Polyurethane-covered Aluminum G½

M SST G½

A.5.1 Options (Include with selected model number)

Plantweb Control Functionality

Standard Standard

A01 FOUNDATION fieldbus Advanced Control Function Block Suite ★

Plantweb Diagnostic Functionality

Standard Standard

D01 FOUNDATION fieldbus Diagnostics Suite ★

Alternate Flange 

Standard Standard

H2 Traditional Flange, 316 SST, SST Drain/Vent ★

H3(5) Traditional Flange, Alloy C, Alloy C-276 Drain/Vent ★

H4 Traditional Flange, Monel, Monel Drain/Vent ★

H7(5) Traditional Flange, 316 SST, Alloy C-276 Drain/Vent ★

HJ DIN Compliant Traditional Flange, SST, 1/16 in. Adapter/Manifold Bolting ★

FA Level Flange, SST, 2 in., ANSI Class 150, Vertical Mount ★

FB Level Flange, SST, 2 in., ANSI Class 300, Vertical Mount ★

FC Level Flange, SST, 3 in., ANSI Class 150, Vertical Mount ★

FD Level Flange, SST, 3 in., ANSI Class 300, Vertical Mount ★

FP DIN Level Flange, SST, DN 50, PN 40, Vertical Mount ★

FQ DIN Level Flange, SST, DN 80, PN 40, Vertical Mount ★

Expanded

HK DIN Compliant Traditional Flange, SST, 10 mm Adapter/Manifold Bolting

HL DIN Compliant Traditional Flange, SST, 12mm Adapter/Manifold Bolting (Not available on 3051CD0)

Integral Assembly

Standard Standard

S3(6) Assemble to Rosemount 405 Compact Orifice Plate ★

S5(6) Assemble to Rosemount 305 Integral Manifold (specified separately, see the Rosemount 305 and 
306 Integral Manifolds PDS (document number 00813-0100-4733)) 

★

S6(6) Assemble to Rosemount 304 Manifold or Connection System ★
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Integral Mount Primary Element

Standard Standard

S4(6) Assemble to Rosemount Annubar or Rosemount 1195 Integral Orifice
(With the primary element installed, the maximum operating pressure will equal the lesser of
either the transmitter or the primary element. Option is available for factory assembly to range 1–4 
transmitters only)

★

Seal Assemblies 

Standard Standard

S1(6) Assemble to one Rosemount 1199 seal ★

S2(6) Assemble to two Rosemount 1199 seals ★

All-Welded Seal Assemblies (for high vacuum applications)

Standard Standard

S0(6) One Seal, All-Welded System (Direct Mount Connection Type) ★

S7(6) One Seal, All-Welded System (Capillary Connection Type) ★

S8(6) Two Seals, All-Welded System (Capillary Connection Type) ★

S9(6) Two Seals, All-Welded System (One Direct Mount and One Capillary Connection Type) ★

Mounting Bracket 

Standard Standard

B1 Traditional Flange Bracket for 2-in. Pipe Mounting, CS Bolts ★

B2 Traditional Flange Bracket for Panel Mounting, CS Bolts ★

B3 Traditional Flange Flat Bracket for 2-in. Pipe Mounting, CS Bolts ★

B4 Coplanar Flange Bracket for 2-in. Pipe or Panel Mounting, all SST ★

B7 B1 Bracket with Series 300 SST Bolts ★

B8 B2 Bracket with Series 300 SST Bolts ★

B9 B3 Bracket with Series 300 SST Bolts ★

BA SST B1 Bracket with Series 300 SST Bolts ★

BC SST B3 Bracket with Series 300 SST Bolts ★

Product Certifications

Standard Standard

C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

E2 INMETRO Flameproof ★
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E3 China Flameproof ★

E4(12) TIIS Flame-proof ★

E5 FM Explosion-proof, Dust Ignition-Proof ★

E7(7) IECEx Flameproof, Dust Ignition-proof ★

E8 ATEX Flameproof and Dust ★

I1(7) ATEX Intrinsic Safety and Dust ★

I2 INMETRO Intrinsic Safety ★

I3 China Intrinsic Safety ★

I4 TIIS Intrinsic Safety ★

I5 FM Intrinsically Safe, Division 2 ★

I7(7) IECEx Intrinsic Safety ★

IA ATEX FISCO Intrinsic Safety; for FOUNDATION fieldbus protocol only ★

IE FM FISCO Intrinsically Safe; for FOUNDATION fieldbus protocol only ★

K2 INMETRO Flameproof, Instrinsic Safety ★

K5 FM Explosion-proof, Dust Ignition-Proof, Intrinsically Safe, and Division 2 ★

K6(7) CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6 and K8) ★

K7(7) IECEx Flame-proof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7, and E7) ★

K8(12) ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, I1, and N1) ★

KB FM and CSA Explosion-proof, Dust Ignition Proof, Intrinsically Safe, and Division 2 (combination of 
K5 and C6)

★

KD(12) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) ★

N1(12) ATEX Type n and Dust ★

N3 China Type n ★

N7(7) IECEx Type n ★

Custody Transfer

Standard Standard

C5(9) Measurement Canada Accuracy Approval (Limited availability depending on transmitter type and range. Contact an 
Emerson Process Management representative)

★

Bolting Material

Standard Standard

L4 Austenitic 316 SST Bolts ★

L5 ASTM A 193, Grade B7M Bolts ★

L6 Alloy K-500 Bolts ★

Display Type

Standard Standard

M4(8) LCD Display with Local Operator Interface ★

M5 LCD display for Aluminum Housing (Housing Codes A, B, C, and D only) ★

M6 LCD display for SST Housing (Housing Codes J, K, L, and M only) ★
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Calibration Certificate

Standard Standard

Q4 Calibration Certificate ★

QG Calibration Certificate and GOST Verification Certificate ★

QP Calibration certification and tamper evident seal ★

Material Traceability Certification

Standard Standard

Q8 Material Traceability Certification per EN 10204 3.1 (Only available for the sensor module housing and Coplanar 
or traditional flanges and adapters (3051C), and for the sensor module housing and low-volume Coplanar flange and adapter 
(3051C with Option Code S1))

★

Quality Certification for Safety

Standard Standard

QS Certificate of FMEDA Data ★

Zero/Span Adjustment

Standard Standard

J1(9)(10) Local Zero Adjustment Only ★

J3(9)(10) No Local Zero or Span Adjustment ★

Transient Protection Terminal Block

Standard Standard

T1 Transient Protection Terminal Block ★

Software Configuration

Standard Standard

C1(9) Custom Software Configuration (Completed CDS 00806-0100-4001 required with order) ★

Low Power Output

Expanded

C2(9) 0.8–3.2 Vdc Output with Digital Signal Based on HART Protocol (Output Code M only) 

Gage Pressure Calibration

Standard Standard

C3 Gage Calibration (Model 3051CA4 only) ★

Alarm Limit

Standard Standard

C4(9)(11) Analog Output Levels Compliant with NAMUR Recommendation NE 43, Alarm High ★

CN(9)(11) Analog Output Levels Compliant with NAMUR Recommendation NE 43, Alarm Low ★
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Pressure Testing

Expanded

P1 Hydrostatic Testing with Certificate

Cleaning Process Area

Expanded

P2 Cleaning for Special Service

P3 Cleaning for <1 PPM Chlorine/Fluorine

Pressure Calibration

Expanded

P4 Calibrate at Line Pressure (Specify Q48 on order for corresponding certificate)

High Accuracy

Standard Standard

P8 0.04% accuracy to 5:1 turndown (Range 2-4) ★

Flange Adapters

Standard Standard

DF 1/2 -14 NPT flange adapter(s) ★

D3 ¼–18 NPT Process Connections (No flange adapters), Hastelloy ★

D3 ¼–18 NPT Process Connections (No flange adapters), Monel ★

Vent/Drain Valves

Expanded

D7 Coplanar Flange Without Drain/Vent Ports

Conduit Plug

Standard Standard

DO 316 SST Conduit Plug ★

RC1/4 RC1/2 Process Connection

Expanded

D9 JIS Process Connection—RC ¼ Flange with RC ½ Flange Adapter, CS

D9 JIS Process Connection—RC ¼ Flange with RC ½ Flange Adapter, 316SST

Max Static Line Pressure

Standard Standard

P9 4500 psig Static Pressure Limit (3051CD Ranges 2–5 only) ★
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Ground Screw

Standard Standard

V5(12) External Ground Screw Assembly ★

Drinking Water Approval

Standard Standard

DW NSF drinking water approval ★

Surface Finish

Standard Standard

Q16 Surface finish certification for sanitary remote seals ★

Toolkit Total System Performance Reports

Standard Standard

QZ Remote Seal System Performance Calculation Report ★

Conduit Electrical Connector

Standard Standard

GE M12, 4-pin, Male Connector (eurofast®) ★

GM A size Mini, 4-pin, Male Connector (minifast®) ★

Typical Model Number: 3051CD 2 A 2 2 A 1 A B4$13857 780

(1) 3051CG lower range limit varies with atmospheric pressure. 
(2) 3051CD0 is available only with Output Code A, Process Flange Code 0 (Alternate Flange H2, H7, HJ, or HK), Isolating Diaphragm Code 2, O-ring Code A, and Bolting 
Option L4. 

(3) Option code M4 - LCD Display with Local Operator Interface required for local addressing and configuration.
(4) Not available with hazardous locations certification Options Codes I1, N1, E4, K6 and K8. 
(5) Materials of Construction comply with recommendations per NACE MR0175/ISO 15156 for sour oil field production environments. Environmental limits apply to 

certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.
(6) “Assemble-to” items are specified separately and require a completed model number.
(7) Not available with Low Power code M.
(8) Available only with output code W - Profibus PA.
(9) Not available with Fieldbus (output code F) or Profibus (output code W).
(10) Local zero and span adjustments are standard unless Option Code J1 or J3 is specified.
(11) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.
(12) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

Model Transmitter Type

3051T Pressure Transmitter

Pressure Type

Standard Standard

G Gage ★

A Absolute ★
138 Specifications and reference data

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2895 of 3354



Reference Manual 
00809-0100-4001, Rev JA

Appendix A: Reference Data
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Pressure Upper Range Limit - Configurable Description

3051TG(1) 3051TA

Standard Standard

1 30 psi (2,1 bar) 30 psia (2,1 bar) ★

2 150 psi (10,3 bar) 150 psia (10,3 bar) ★

3 800 psi (55,2 bar) 800 psia (55,2 bar) ★

4 4000 psi (275,8 bar) 4000 psia (275,8 bar) ★

5 10000 psi (689,5 bar) 10000 psia (689,5 bar) ★

Transmitter Output

Standard Standard

A 4–20 mA with Digital Signal Based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(2) Profibus PA Protocol ★

Expanded

M Low-Power 1–5 Vdc with Digital Signal Based on HART Protocol 

Process Connection Style

Standard Standard

2B 1/2–14 NPT Female ★

2C G½ A DIN 16288 Male (Available in SST for Range 1–4 only) ★

Expanded

2F Coned and Threaded, Compatible with Autoclave Type F-250-C (Includes Gland and Collar, Available in 
SST for Range 5 only) 

61 Non-threaded Instrument flange (Range 1-4 only)

Isolating Diaphragm
Process Connection Wetted Parts 

Material

Standard Standard

2(3) 316L SST 316L SST ★

3(3) Alloy C-276 Alloy C-276 ★

Sensor Fill Fluid

Standard Standard

1 Silicone ★

2 Inert (Fluorinert® FC-43) ★
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Housing Material Conduit Entry Size

Standard Standard

A Polyurethane-covered Aluminum ½–14 NPT ★

B Polyurethane-covered Aluminum M20 × 1.5 (CM20) ★

J SST ½–14 NPT ★

K SST M20 × 1.5 (CM20) ★

Expanded

D Polyurethane-covered Aluminum G½

M SST G½

A.5.2 Options (Include with selected model number)

PlantWeb Control Functionality 

Standard Standard

A01 Advanced Control Function Block Suite ★

PlantWeb Diagnostic Functionality 

Standard Standard

D01 FOUNDATION fieldbus Diagnostics Suite ★

Integral Assembly

Standard Standard

S5(4) Assemble to Rosemount 306 Integral Manifold ★

Seal Assemblies 

Standard Standard

S1(4) Assemble to one Rosemount 1199 seal ★

Mounting Bracket

Standard Standard

B4 Bracket for 2-in. Pipe or Panel Mounting, All SST ★

Product Certifications

Standard Standard

C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

E2 INMETRO Flameproof ★

E3 China Flameproof ★

E4(5) TIIS Flameproof ★
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E5 FM Explosion-proof, Dust Ignition-proof ★

E7(5) IECEx Flameproof, Dust Ignition-proof ★

E8 ATEX Flameproof and Dust ★

I1(5) ATEX Intrinsic Safety and Dust ★

I2 INMETRO Intrinsic Safety ★

I3 China Intrinsic Safety ★

I5 FM Intrinsically Safe, Division 2 ★

I7(5) IECEx Intrinsic Safety ★

IA ATEX Intrinsic Safety for FISCO; for FOUNDATION fieldbus protocol only ★

IE FM FISCO Intrinsically Safe; for FOUNDATION fieldbus protocol only ★

K2 INMETRO Flameproof, Intrinsic Safety ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

K6(5) CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6 and K8) ★

K7(5) IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7, and E7) ★

K8(5) ATEX Flame-proof, Intrinsic Safety, Type n, Dust (combination of E8, I1, and N1) ★

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 (combination of K5 
and C6)

★

KD(5) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) ★

N1(5) ATEX Type n Certification and Dust ★

N3 China Type n ★

N7(5) IECEx Type n Certification ★

Custody Transfer

Standard Standard

C5 Measurement Canada Accuracy Approval (Limited availability depending on transmitter type and range. 
Contact an Emerson Process Management representative)

★

Calibration Certification

Standard Standard

Q4 Calibration Certificate ★

QG Calibration Certificate and GOST Verification Certificate ★

QP Calibration Certification and tamper evident seal ★

Material Traceability Certification

Standard Standard

Q8 Material Traceability Certification per EN 10204 3.1 NOTE: This option applies to the process connection only. ★

Quality Certification for Safety

Standard Standard

QS Certificate of FMEDA Data ★

QT Safety certified to IEC 61508 with Certificate of FMEDA data ★
Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2898 of 3354



Reference Manual
00809-0100-4001, Rev JA

Appendix A: Reference Data
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Zero/Span Adjustment

Standard Standard

J1(6)(7) Local Zero Adjustment Only ★

J3(6)(7) No Local Zero or Span Adjustment ★

Expanded

D1 Hardware adjustments (zero, span, alarm, security)

Display Type

Standard Standard

M4(8) LCD Display with Local Operator Interface ★

M5 LCD display ★

M6 LCD display for SST Housing (Housing Codes J, K, L and M only) ★

Conduit Plug

Standard Standard

DO 316 SST Conduit Plug ★

Transient Terminal Block

Standard Standard

T1 Transient Protection Terminal Block ★

Software Configuration

Standard Standard

C1(6) Custom Software Configuration (Completed CDS 00806-0100-4001 required with order) ★

Expanded

C2(6) 0.8–3.2 Vdc Output with Digital Signal Based on HART Protocol (Output Code M only)

Alarm Limit

Standard Standard

C4(7)(9) Analog Output Levels Compliant with NAMUR Recommendation NE 43, Alarm High ★

CN(7)(9) Analog Output Levels Compliant with NAMUR Recommendation NE 43, Low Alarm ★

CR Custom alarm and saturation signal levels, high alarm ★

CS Custom alarm and saturation signal levels, low alarm ★

CT Low alarm (standard Rosemount alarm and saturation levels) ★

Pressure Testing

Expanded

P1 Hydrostatic Testing with Certificate
142 Specifications and reference data

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2899 of 3354



Reference Manual 
00809-0100-4001, Rev JA

Appendix A: Reference Data
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Cleaning Process Area

Expanded

P2 Cleaning for Special Service

P3 Cleaning for <1 PPM Chlorine/Fluorine

High Accuracy

Standard Standard

P8 0.04% accuracy to 5:1 turndown (Range 2-4) ★

Ground Screw

Standard Standard

V5(10) External Ground Screw Assembly ★

Drinking Water Approval

Standard Standard

DW NSF drinking water approval ★

Surface Finish

Standard Standard

Q16 Surface finish certification for sanitary remote seals ★

Toolkit Total System Performance Reports

Standard Standard

QZ Remote Seal System Performance Calculation Report ★

Conduit Electrical Connector

Standard Standard

GE M12, 4-pin, Male Connector (eurofast®) ★

GM A size Mini, 4-pin, Male Connector (minifast®) ★

Typical Model Number: 3051T G 5 F 2A 2 1 A B4

(1) 3051TG lower range limit varies with atmospheric pressure. 
(2) Option code M4 - LCD Display with Local Operator Interface required for local addressing and configuration.
(3) Materials of Construction comply with recommendations per NACE MR0175/ISO 15156 for sour oil field production environments. Environmental limits apply to 

certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.
(4) “Assemble-to” items are specified separately and require a completed model number.
(5) Not available with low-power Option Code M.
(6) Not available with fieldbus (output code F) or Profibus protocols (output code W).
(7) Local zero and span adjustments are standard unless Option Code J1 or J3 is specified.
(8) Available only with output code W - Profibus PA.
(9)  NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.
(10) The V5 option is not needed with T1 option; external ground screw assembly is included with the T1 option.
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Model Transmitter Type

3051L Liquid Level Transmitter

Pressure Range

Standard Standard

2 –250 to 250 inH2O (–0,6 to 0,6 bar) ★

3 –1000 to 1000 inH2O (–2,5 to 2,5 bar) ★

4 –300 to 300 psi (–20,7 to 20,7 bar) ★

Transmitter Output

Standard Standard

A 4–20 mA with Digital Signal Based on HART Protocol ★

F FOUNDATION fieldbus Protocol ★

W(1) Profibus PA Protocol ★

Expanded

M(2) Low-Power 1–5 Vdc with Digital Signal Based on HART Protocol (See Option Code C2 for 0.8–3.2 Vdc 
Output) 

Process Connection Size, Material, Extension length (High Side)

Standard Standard

Code Process Connection Size Material Extension Length ★

G0(3) 2-in./DN 50 316L SST Flush Mount Only ★

H0(3) 2-in./DN 50 Alloy C-276 Flush Mount Only ★

J0 2-in./DN 50 Tantalum Flush Mount Only ★

A0(3) 3-in./DN 80 316L SST Flush Mount ★

A2(3) 3-in./DN 80 316L SST 2-in./50 mm ★

A4(3) 3-in./DN 80 316L SST 4-in./100 mm ★

A6(3) 3-in./DN 80 316L SST 6-in./150 mm ★

B0(3) 4-in./DN 100 316L SST Flush Mount ★

B2(3) 4-in./DN 100 316L SST 2-in./50 mm ★

B4(3) 4-in./DN 100 316L SST 4-in./100 mm ★

B6(3) 4-in./DN 100 316L SST 6-in./150 mm ★

C0(3) 3-in./DN 80 Alloy C-276 Flush Mount ★

C2(3) 3-in./DN 80 Alloy C-276 2-in./50 mm ★

C4(3) 3-in./DN 80 Alloy C-276 4-in./100 mm ★

C6(3) 3-in./DN 80 Alloy C-276 6-in./150 mm ★

D0(3) 4-in./DN 100 Alloy C-276 Flush Mount ★

D2(3) 4-in./DN 100 Alloy C-276 2-in./50 mm ★
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D4(3) 4-in./DN 100 Alloy C-276 4-in./100 mm ★

D6(3) 4-in./DN 100 Alloy C-276 6-in./150 mm ★

E0 3-in./DN 80 Tantalum Flush Mount Only ★

F0 4-in./DN 100 Tantalum Flush Mount Only ★

Mounting Flange Size, Rating, Material (High Side)

Size Rating Material

Standard Standard

M 2-in. ANSI/ASME B16.5 Class 150 CS ★

A 3-in. ANSI/ASME B16.5 Class 150 CS ★

B 4-in. ANSI/ASME B16.5 Class 150 CS ★

N 2-in. ANSI/ASME B16.5 Class 300 CS ★

C 3-in. ANSI/ASME B16.5 Class 300 CS ★

D 4-in. ANSI/ASME B16.5 Class 300 CS ★

P 2-in. ANSI/ASME B16.5 Class 600 CS ★

E 3-in. ANSI/ASME B16.5 Class 600 CS ★

X(3) 2-in. ANSI/ASME B16.5 Class 150 SST ★

F(3) 3-in. ANSI/ASME B16.5 Class 150 SST ★

G(3) 4-in. ANSI/ASME B16.5 Class 150 SST ★

Y(3) 2-in. ANSI/ASME B16.5 Class 300 SST ★

H(3) 3-in. ANSI/ASME B16.5 Class 300 SST ★

J(3) 4-in. ANSI/ASME B16.5 Class 300 SST ★

Z(3) 2-in. ANSI/ASME B16.5 Class 600 SST ★

L(3) 3-in. ANSI/ASME B16.5 Class 600 SST ★

Q DN 50 PN 10-40 per EN 1092-1 CS ★

R DN 80 PN 40 per EN 1092-1 CS ★

S DN 100 PN 40 per EN 1092-1 CS ★

V DN 100 PN 10/16 per EN 1092-1 CS ★

K(3) DN 50 PN 10-40 per EN 1092-1 SST ★

T(3) DN 80 PN 40 per EN 1092-1 SST ★

U(3) DN 100 PN 40 per EN 1092-1 SST ★

W(3) DN 100 PN 10/16 per EN 1092-1 SST ★

7(3) 4 in. ANSI/ASME B16.5 Class 600 SST ★

Expanded

1 — 10K per JIS B2238 CS

2 — 20K per JIS B2238 CS

3 — 40K per JIS B2238 CS

4(3) — 10K per JIS B2238 316 SST
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5(3) — 20K per JIS B2238 316 SST

6(3) — 40K per JIS B2238 316 SST

Process Fill-High Pressure 
Side Specific Gravity

Temperature Limits (Ambient Temperature of 
70 °F (21 °C))

Standard Standard

A Syltherm XLT 0.85 -102 to 293 °F (-75 to 145 °C) ★

C Silicone 704 1.07 32 to 401 °F (0 to 205 °C) ★

D Silicone 200 0.93 -49 to 401 °F (-45 to 205 °C) ★

H Inert 
(Halocarbon)

1.85 -49 to 320 °F (-45 to 160 °C) ★

G Glycerine and 
Water

1.13 5 to 203 °F (-15 to 95 °C) ★

N Neobee M-20 0.92 5 to 401 °F (-15 to 205 °C) ★

P Propylene 
Glycol and 
Water

1.02 5 to 203 F (-15 to 95 °C) ★

Low Pressure Side 

Configuration
Flange 
Adapter Diaphragm Material Sensor Fill Fluid

Standard Standard

11(3) Gage SST 316L SST Silicone ★

21(3) Differential SST 316L SST Silicone ★

22(3) Differential SST Alloy C-276 Silicone ★

2A(3) Differential SST 316L SST Inert (Halocarbon) ★

2B(3) Differential SST Alloy C-276 Inert (Halocarbon) ★

31(3) Tuned-System 
Assembly with 
Remote Seal

None 316L SST Silicone (Requires Option 
Code S1) 

★

O-ring

Standard Standard

A Glass-filled PTFE ★

Housing Material Conduit Entry Size

Standard Standard

A Aluminum ½–14 NPT ★

B Aluminum M20 × 1.5 ★

J SST ½–14 NPT ★

K SST M20 × 1.5 ★
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Expanded

D Aluminum G½

M SST G½

A.5.3 Options (Include with selected model number)

PlantWeb Control Functionality

Standard Standard

A01 FOUNDATION fieldbus Advanced Control Function Block Suite ★

PlantWeb Diagnostic Functionality

Standard Standard

D01 FOUNDATION fieldbus Diagnostics Suite ★

Seal Assemblies

Standard Standard

S1(4) Assembled to One Rosemount 1199 Seal (Requires 1199M) ★

Product Certifications

Standard Standard

E5 FM Explosion-proof, Dust Ignition-proof ★

I5 FM Intrinsically Safe, Division 2 ★

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

I1(5) ATEX Intrinsic Safety and Dust ★

N1(5) ATEX Type n Certification and Dust ★

E8 ATEX Flameproof and Dust ★

E4(5) TIIS Flameproof ★

C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 ★

K6(5) CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6 and K8) ★

KB FM and CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 (combination of 
K5 and C6)

★

K7(5) IECEx Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7, and E7) ★

K8(5) ATEX Flame-proof and Intrinsic Safety Approvals (combination of I1 and E8) ★

KD(5) FM, CSA, and ATEX Explosion-proof, Intrinsically Safe (combination of K5, C6, I1, and E8) ★
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I7(5) IECEx Intrinsic Safety ★

E7(5) IECEx Flameproof, Dust Ignition-proof ★

N7(5) IECEx Type n Certification ★

IA ATEX FISCO Intrinsic Safety ★

IE FM FISCO Intrinsically Safe ★

E2 INMETRO Flameproof ★

I2 INMETRO Intrinsic Safety ★

K2 INMETRO Flameproof, Intrinsic Safety ★

E3 China Flameproof ★

I3 China Intrinsic Safety ★

N3 China Type n ★

Bolting Material

Standard Standard

L4 Austenitic 316 SST Bolts ★

L5 ASTM A 193, Grade B7M bolts ★

L6 Alloy K-500 Bolts ★

L8 ASTM A 193 Class 2, Grade B8M Bolts ★

Display Type

Standard Standard

M4(6) LCD Display with Local Operator Interface ★

M5 LCD Display for Aluminum Housing (Housing Codes A, B, C, and D only) ★

M6 LCD Display for SST Housing (Housing Codes J, K, L, and M only) ★

Calibration Certification

Standard Standard

Q4 Calibration Certificate ★

QP Calibration Certificate and tamper evident seal ★

QG Calibration Certificate and GOST Verification Certificate ★

Material Traceability Certification

Standard Standard

Q8 Material Traceability Certification per EN 10204 3.1 ★

Quality Certification for Safety

Standard Standard

QS(7) Prior-use certificate of FMEDA data ★
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Toolkit Total System Performance Reports

Standard Standard

QZ Remote Seal System Performance Calculation Report ★

Conduit Electrical Connector

Standard Standard

GE M12, 4-pin, Male Connector (eurofast®) ★

GM A size Mini, 4-pin, Male Connector (minifast®) ★

Hardware Adjustments

Standard Standard

J1(8)(9) Local Zero Adjustment Only ★

J3(8)(9) No Local Zero or Span Adjustment ★

Transient Protection

Standard Standard

T1(10) Transient Protection Terminal Block ★

Software Configuration

Standard Standard

C1(8) Custom Software Configuration (Completed CDS 00806-0100-4001 required with order) ★

Low Power Output

Standard Standard

C2(8) 0.8–3.2 Vdc Output with Digital Signal Based on HART Protocol (Available with Output code M 
only) 

★

Alarm Limit

Standard Standard

C4(8)(11) NAMUR alarm and saturation levels, high alarm ★

CN(8)(11) NAMUR alarm and saturation levels, low alarm ★

CR Custom alarm and saturation signal levels, high alarm ★

CS Custom alarm and saturation signal levels, low alarm ★

CT Low alarm (standard Rosemount alarm and saturation levels) ★

Conduit Plug

Standard Standard

D0 316 SST Conduit Plug ★

Ground Screw

Standard Standard

V5(12) External Ground Screw Assembly ★
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Lower Housing Flushing Connection Options

Ring Material Number Size (NPT)

Standard Standard

F1 316 SST 1 1/4-18 NPT ★

F2 316 SST 2 1/4-18 NPT ★

F3 Alloy C-276 1 1/4-18 NPT ★

F4 Alloy C-276 2 1/4-18 NPT ★

F7 316 SST 1 1/2-14 NPT ★

F8 316 SST 2 1/2-14 NPT ★

F9 Alloy C-276 1 1/2-14 NPT ★

F0 Alloy C-276 2 1/2-14 NPT ★

Typical Model Number: 3051L 2 A A0 D 21 A A F1

(1) Option code M4 - LCD Display with Local Operator Interface required for local addressing and configuration.
(2) Not available with hazardous certification Option Codes I1, N1, E4, K6, and K8.
(3) Materials of Construction comply with metallurgical requirements highlighted within NACE MR0175/ISO 15156 for sour oil field production environments. 

Environmental limits apply to certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.
(4) “Assemble-to” items are specified separately and require a completed model number.
(5) Not available with low-power Option Code M
(6) Available only with output code W - Profibus PA.
(7) Only available with HART 4-20 mA output (output code A).
(8) Not available with fieldbus (output code F) or profibus protocols (output code W).
(9) Local zero and span adjustments are standard unless Option Code J1 or J3 is specified.
(10) The T1 option is not needed with FISCO Product Certifications; transient protection is included in the FISCO product certification codes IA, IE, IF, and IG. 
(11) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.
(12) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.

Model Transmitter Type (Select One) HD HG

3051HD Differential Pressure Transmitter for High Temperature Processes • —

3051HG Gage Pressure Transmitter High-Temperature Processes •— ••

Code Pressure Ranges (Range/ Min. Span)

3051HD 3051HG

2 –250 to 250 inH2O/2.5 inH2O
(–0,62 to 0,62 bar/6,2 mbar)

–250 to 250 inH2O/2.5 inH2O
(–0,62 to 0,62 bar/6,2 mbar)

3 –1000 to 1000 inH2O/10 inH2O
(–2,5 to 2,5 bar/25 mbar)

–407 to 1000 inH2O/10in H2O
(–1,01 to 2,5 bar/25 mbar)

4 –300 to 300 psi
(–20,7 to 20,7 bar/0.2 bar)

–14.7 to 300 psi/3 psi
(–1,01 to 20,7 bar/0,2 bar)

5 –2000 to 2000 psi
(–138 to 138 bar/1,4 bar)

–14.7 to 2000 psi/20 psi
(–1,01 to 138 bar/1,4 bar)

NOTE: 3051HG lower range limit varies with atmospheric pressure. 

Code Output HD HG

Expanded

A 4–20 mA with Digital Signal Based on HART Protocol •• ••

F FOUNDATION fieldbus Protocol •• ••
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M(1) Low-Power, 1–5 Vdc with Digital Signal Based on HART Protocol •• ••

W Profibus – PA •• ••

Code Process Connection HD HG

Process Flange Material Drain/Vent

2 SST SST •• ••

7(2) SST Alloy C-276 •• ••

Code Process Isolating Diaphragm HD HG

2 316L SST •• ••

3(2) Alloy C-276 •• ••

5 Tantalum •• ••

Code O-ring Material HD HG

Expanded

A Glass-Filled PTFE •• ••

Code Process Fill Fluid HD HG

Expanded

D D.C. 200 Silicone •• ••

H Inert •• ••

N Neobee M-20 •• ••

P Propylene glyco/water •• ••

Code Sensor Module Isolator Material HD HG

Expanded

2 316L SST •• ••

Code Sensor Module Fill Fluid HD HG

Expanded

1 Silicone •• ••

2 Inert fill (Halocarbon) •• ••

Code Housing Material Conduit Entry Size HD HG

Expanded

A Polyurethane-covered Aluminum ½–14 NPT • •

B Polyurethane-covered Aluminum M20 × 1.5 (CM20) • ••

D Polyurethane-covered Aluminum G½ • ••

J SST ½–14 NPT • •

K SST M20 × 1.5 (CM20) • ••

M SST G½ •• ••
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A.5.4 Options (Include with selected model number)

Code PlantWeb Control Anywhere Software HD HG

Expanded

A01 Advanced Control Function Block Suite•• •• ••

Code PlantWeb Advanced Diagnostic Software HD HG

Expanded

D01 FOUNDATION fieldbus Diagnostics Suite •• ••

Code Integral Mount Primary Elements (Optional) HD HG

Expanded

S4(3) Assemble to Rosemount Annubar or Rosemount 1195 Integral Orifice ••
•

—
•—

Code Mounting Bracket Options HD HG

Expanded

B5 Universal Mounting Bracket for 2-in. Pipe or Panel Mount, CS Bolts •• ••

B6 Universal Mounting Bracket for 2-in. Pipe or Panel Mount, SST Bolts •• ••

Code Product Certifications (Optional) HD HG

Expanded

C6 CSA Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 • •

E4(5) TIIS Flameproof • •

E5 FM Explosion-proof, Dust Ignition-proof • •

E7 IECEx Flameproof, Dust Ignition-proof • •

E8 ATEX Flameproof and Dust Certification • •

I1(4) ATEX Intrinsic Safety and Dust • •

I5 FM Intrinsically Safe, Division 2 • •

I7 IECEx Intrinsic Safety • •

IA ATEX FISCO Intrinsic Safety • •

IE FM FISCO Intrinsically Safe • •

K5 FM Explosion-proof, Dust Ignition-proof, Intrinsically Safe, and Division 2 • •

K6(5) CSA and ATEX Explosion-proof, Intrinsically Safe, and Division 2 (combination of C6 and 
K8) 

• •

K7 SAA Flameproof, Dust Ignition-proof, Intrinsic Safety, and Type n (combination of I7, N7, 
and E7) 

• •

K8(5) ATEX Flameproof, Intrinsic Safety, Type n, Dust (combination of E8, I1, and N1) • •

KB FM and CSA Explosion-proof, Dust Ignition-Proof, Intrinsically Safe, and Division 2 
(combination of K5 and C6)

• •

KD(5) CSA, FM, and ATEX Explosion-proof and Intrinsically Safe (combination of K5, C6, I1, and 
E8) 

• •

N1(5) ATEX Type n Certification and Dust • •
Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2909 of 3354



Reference Manual 
00809-0100-4001, Rev JA

Appendix A: Reference Data
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
N7 IECEx Type n Certification • •

E2 INMETRO Flameproof — •

I2 INMETRO Intrinsic Safety — •

K2 INMETRO Flameproof, Intrinsic Safety — •

DW NSF drinking water approval •— •

Code Bolting Material HD HG

Expanded

L4 Austenitic 316 SST Bolts • •••

Code Display and Interface Options HD HG

Expanded

M4 LCD Display with Local Operator Display •• ••

M5 LCD Display for Aluminum Housing (Housing codes A, B, C, and D only) •• ••

M6 LCD Display for SST Housing (Housing codes J, K, L, and M only) • •••

Code Calibration Certification HD HG

Expanded

Q4 Calibration Certificate • •

QG Calibration Certificate and GOST Verification Certificate •• ••

QP Calibration Certificate and tamper evident seal •• ••

Code Material Traceability Certification HD HG

Expanded

Q8 Material traceability certification per EN 10204 3.1 • •

Code Zero/Span Adjustment HD HG

Expanded

J1(5)(6) Local Zero Adjustment Only • •

J3(5)(6) No Local Zero or Span Adjustment •• ••

Code Transient Terminal Block HD HG

Expanded

T1 Transient Protection Terminal Block • •

Code Software Configuration HD HG

Expanded

C1(5) Custom Software Configuration (Completed CDS 00806-0100-4001 required with order) •• ••

Code Lower Power Output HD HG

Expanded

C2(5) 0.8–3.2 Vdc Output with Digital Signal Based on HART Protocol (Output Code M only) • •
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Code Alarm Limit HD HG

Expanded

C4(5)(7) Analog Output Levels Compliant with NAMUR Recommendation NE 43 •• ••

CN(5)(7) Analog Output Levels Compliant with NAMUR Recommendation NE 43: Alarm 
Configuration–Low 

• •

Code Pressure Testing HD HG

Expanded

P1 Hydrostatic Testing with Certificate •• ••

Code Cleaning Process Area HD HG

Expanded

P2 Cleaning for Special Service • •

Code Flange Adapters HD HG

Expanded

DF 1/2–14 NPT flange adapters—SST •• ••

Code Vent/Drain Valves HD HG

Expanded

D8 Ceramic Ball Drain/Vents • •

Code Conduit Plug HD HG

Expanded

DO 316 SST Conduit Plug •• ••

Code Ground Screw HD HG

Expanded

V5(8) External Ground Screw Assembly •• ••

Code Bar Code Tag HD HG

Expanded

BT Customer Specified Barcode Tag •• ••

Code Quality Certification for Safety HD HG

Expanded

QS Certificate of FMEDA Data •• ••

Code Conduit Electrical Connector HD HG

Expanded

GE M12, 4-pin, Male Connector (eurofast) •• ••

GM A size Mini, 4-pin, Male Connector (minifast) •• ••
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Code A Number Specials HD HG

Expanded

Axxxx Specials •• ••

Typical Model Number: 3051HG 2 A 2 2 A H 2 1 A B5

(1) Not available with hazardous certification Option Codes I1, N1, E4, K6, and K8.
(2) Materials of Construction comply with recommendations per NACE MR0175/ISO 15156 for sour oil field production environments. Environmental limits apply to 

certain materials. Consult latest standard for details. Selected materials also conform to NACE MR0103 for sour refining environments.
(3) “Assemble-to” items are specified separately and require a completed model number.
(4) Not available with Low Power code M.
(5) Not available with fieldbus (output code F) or profibus protocols (output code W).
(6) Local zero and span adjustments are standard unless Option Code J1 or J3 is specified.
(7) NAMUR-Compliant operation is pre-set at the factory and cannot be changed to standard operation in the field.
(8) The V5 option is not needed with the T1 option; external ground screw assembly is included with the T1 option.
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A.6 Options

Standard Configuration

Unless otherwise specified, transmitter is shipped as follows:

Custom Configuration HART protocol only(1)

If Option Code C1 is ordered, the customer may specify the following data in addition to the 
standard configuration parameters.

 Output Information

 Transmitter Information

 LCD display Configuration

 Hardware Selectable Information

 Signal Selection

Refer to the “HART Protocol C1 Option Configuration Data Sheet” document number 
00806-0100-4001.

Engineering units
Differential/Gage:
Absolute/3051T: 

 
inH2O (Range 0, 1, 2, and 3) psi (Range 4 and 5) 
psi (all ranges)

4 mA (1 Vdc)(1):

(1) Not applicable to fieldbus.

0 (engineering units above)

20 mA (5 Vdc): Upper range limit

Output: Linear

Flange type: Specified model code option

Flange material: Specified model code option

O-ring material: Specified model code option

Drain/vent: Specified model code option

Integral meter: Installed or none

Alarm(1): Upscale

Software tag: (Blank)

(1)Not applicable to fieldbus.
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Tagging (3 options available)
 Standard SST hardware tag is wired to the transmitter. Tag character height is 0.125 in. 

(3,18 mm), 56 characters maximum.

 Tag may be permanently stamped on transmitter nameplate upon request, 56 
characters maximum.

 Tag may be stored in transmitter memory (30 characters maximum). Software tag is 
left blank unless specified.

Commissioning tag (fieldbus only)

A temporary commissioning tag is attached to all transmitters. The tag indicates the device ID 
and allows an area for writing the location.

Optional Rosemount 304, 305, or 306 Integral Manifolds

Factory assembled to 3051C and 3051T transmitters. Refer to the following Product Data Sheet 
(document number 00813-0100-4839 for Rosemount 304 and 00813-0100-4733 for 
Rosemount 305 and 306) for additional information.

Optional Diaphragm and Sanitary Seals

Refer to Product Data Sheet 00813-0100-4016 or 00813-0201-4016 for additional information.

Output Information(1)

Output range points must be the same unit of measure. Available units of measure include:

LCD display

M5  Digital Display, 5-Digit, 2-Line LCD

 Direct reading of digital data for higher accuracy

 Displays user-defined flow, level, volume, or pressure units

 Displays diagnostic messages for local troubleshooting

 90-degree rotation capability for easy viewing

M6  Digital Display with 316 Stainless Steel Cover

 For use with stainless steel housing option (housing codes J, K, and L)

inH2O inH2O@4 °C(1)

(1) Not available on low power or previous versions.

psi Pa

inHg ftH2O bar kPa

mmH2O mmH2O@4 °C(1) mbar torr

mmHg g/cm2 kg/cm2 atm
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Local Span and Zero Adjustment(1)

Transmitters ship with local span and zero adjustments standard unless otherwise specified.

 Non-interactive external zero and span adjustments ease calibration

 Magnetic switches replace standard potentiometer adjustments to optimize 
performance

J1 Local Zero Adjustment Only(1)

J3 No Local Zero or Span Adjustment(1)

Bolts for Flanges and Adapters
 Options permit bolts for flanges and adapters to be obtained in various materials

 Standard material is plated carbon steel per ASTM A449, Type 1

L4 Austenitic 316 Stainless Steel Bolts

L5 ASTM A 193, Grade B7M Bolts 

L6 Alloy K-500 Bolts

Rosemount 3051C Coplanar Flange and 3051T Bracket Option

B4 Bracket for 2-in. Pipe or Panel Mounting

 For use with the standard Coplanar
flange configuration

 Bracket for mounting of transmitter on 2-in. pipe or panel

 Stainless steel construction with stainless steel bolts

Rosemount 3051H Bracket Options

B5 Bracket for 2-in. Pipe or Panel Mounting

 For use with the 3051H Pressure Transmitter for high process temperatures

 Carbon steel construction with carbon
steel bolts

B6 B5 Bracket with SST Bolts

 Same bracket as the B5 option with Series 300 stainless steel bolts.

Traditional Flange Bracket Options

B1 Bracket for 2-in. Pipe Mounting

 For use with the traditional flange option

 Bracket for mounting on 2-in. pipe

 Carbon steel construction with carbon
steel bolts

 Coated with polyurethane paint
(1)Not applicable to fieldbus.
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B2 Bracket for Panel Mounting

 For use with the traditional flange option

 Bracket for mounting transmitter on wall
or panel

 Carbon steel construction with carbon
steel bolts

 Coated with polyurethane paint

B3 Flat Bracket for 2-in. Pipe Mounting

 For use with the traditional flange option

 Bracket for vertical mounting of transmitter on 2-in. pipe

 Carbon steel construction with carbon
steel bolts

 Coated with polyurethane paint

B7  B1 Bracket with SST Bolts

 Same bracket as the B1 option with Series 300 stainless steel bolts

B8 B2 Bracket with SST Bolts

 Same bracket as the B2 option with Series 300 stainless steel bolts

B9  B3 Bracket with SST Bolts

 Same bracket as the B3 option with Series 300 stainless steel bolts

BA Stainless Steel B1 Bracket with SST Bolts

 B1 bracket in stainless steel with Series 300 stainless steel bolts

BC Stainless Steel B3 Bracket with SST Bolts

 B3 bracket in stainless steel with Series 300 stainless steel bolts

Shipping weights

Table A-6.  Transmitter weights without options

Transmitter Add weight In lb (kg)

3051C 6.0 (2,7)

3051L Table A-7

3051H 13.6 (6,2)

3051T 3.0 (1,4)
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Table A-7.  3051L weights without options

Flange
Flush

lb. (kg)
2-in. Ext.

lb (kg)
4-in. Ext.

lb (kg)
6-in. Ext.

lb (kg)

2-in., 150 12.5 (5,7) — — —

3-in., 150 17.5 (7,9) 19.5 (8,8) 20.5 (9,3) 21.5 (9,7)

4-in., 150 23.5 (10,7) 26.5 (12,0) 28.5 (12,9) 30.5 (13,8)

2-in., 300 17.5 (7,9) — — —

3-in., 300 22.5 (10,2) 24.5 (11,1) 25.5 (11,6) 26.5 (12,0)

4-in., 300 32.5 (14,7) 35.5 (16,1) 37.5 (17,0) 39.5 (17,9)

2-in., 600 15.3 (6,9) — — —

3-in., 600 25.2 (11,4) 27.2 (12,3) 28.2 (12,8) 29.2 (13,2)

DN 50/PN 40 13.8 (6,2) — — —

DN 80/PN 40 19.5 (8,8) 21.5 (9,7) 22.5 (10,2) 23.5 (10,6)

DN 100/
PN 10/16

17.8 (8,1) 19.8 (9,0) 20.8 (9,5) 21.8 (9,9)

DN 100/
PN 40

23.2 (10,5) 25.2 (11,5) 26.2 (11,9) 27.2 (12,3)

Table A-8.  Transmitter options weights

Code Option
Add

lb (kg)

J, K, L, M Stainless Steel Housing(T) 3.9 (1,8)

J, K, L, M Stainless Steel Housing (C, L, H, P) 3.1 (1,4)

M5 LCD display for Aluminum Housing 0.5 (0,2)

M6 LCD display for SST Housing 1.25 (0,6)

B4 SST Mounting Bracket for Coplanar Flange 1.0 (0,5)

B1 B2 B3 Mounting Bracket for Traditional Flange 2.3 (1,0)

B7 B8 B9 Mounting Bracket for Traditional Flange 2.3 (1,0)

BA, BC SST Bracket for Traditional Flange 2.3 (1,0)

B5 B6 Mounting Bracket for 3051H 2.9 (1,3)

H2 Traditional Flange 2.4 (1,1)

H3 Traditional Flange 2.7 (1,2)

H4 Traditional Flange 2.6 (1,2)

H7 Traditional Flange 2.5 (1,1)

FC Level Flange—3 in., 150 10.8 (4,9)

FD Level Flange—3 in., 300 14.3 (6,5)

FA Level Flange—2 in., 150 10.7 (4,8)

FB Level Flange—2 in., 300 14.0 (6,3)
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Table A-9.  3051C differential/gage pressure transmitter range limits

FP DIN Level Flange, SST, DN 50, PN 40 8.3 (3,8)

FQ DIN Level Flange, SST, DN 80, PN 40 13.7 (6,2)

Range 1 span Range 2 span Range 3 span Range 4 span Range 5 span

Units min max min max min max min max min ma

inH2O 0.5 25 2.5 250 10 1000 83.040 8304 553.60 5536

inHg 0.03678 1.8389 0.18389 18.389 0.73559 73.559 6.1081 610.81 40.720 4072.

ftH2O 0.04167 2.08333 0.20833 20.8333 0.83333 83.3333 6.9198 691.997 46.13 4613.

mmH2O 12.7 635.5 63.553 6355 254 25421 2110.95 211095 14073 14073

mmHg 0.93416 46.7082 4.67082 467.082 18.6833 1868.33 155.145 15514.5 1034.3 1034

psi 0.01806 0.903 0.0902 9.03183 0.36127 36.127 3 300 20 200

bar 0.00125 0.06227 0.00623 0.62272 0.02491 2.491 0.20684 20.6843 1.37895 137.8

mbar 1.2454 62.2723 6.22723 622.723 24.9089 2490.89 206.843 20684.3 1378.95 1378

g/cm2 1.26775 63.3875 6.33875 633.875 25.355 2535.45 210.547 21054.7 1406.14 1406

kg/cm2 0.00127 0.0635 0.00635 0.635 0.0254 2.54 0.21092 21.0921 1.40614 140.6

Pa 124.545 6227.23 622.723 62160.6 2490.89 249089 20684.3 2068430 137895 13789

kPa 0.12545 6.2272 0.62272 62.2723 2.49089 249.089 20.6843 2068.43 137.895 13789

torr 0.93416 46.7082 4.67082 467.082 18.6833 1868.33 155.145 15514.5 1034.3 1034

atm 0.00123 0.06146 0.00615 0.61460 0.02458 2.458 0.20414 20.4138 1.36092 136.0

When using a Field Communicator, ±5% adjustment is allowed on the sensor limit to allow for unit conversions.

Table A-8.  Transmitter options weights

Code Option
Add

lb (kg)
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Table A-10.   3051L/3051H pressure transmitter range limits

Table A-11.  3051T gage and absolute pressure transmitter range limits (cont. below with Ranges 3-5)

Range 2 span Range 3 span Range 4 span Range 5 span

Units min max min max min max min max

inH2O 2.5 250 10 1000 83.040 8304 553.60 55360

inHg 0.18389 18.389 0.73559 73.559 6.1081 610.81 40.720 4072.04

ftH2O 0.20833 20.8333 0.83333 83.3333 6.9198 691.997 46.13 4613.31

mmH2O 63.553 6355 254 25421 2110.95 211095 14073 1407301

mmHg 4.67082 467.082 18.6833 1868.33 155.145 15514.5 1034.3 103430

psi 0.0902 9.03183 0.36127 36.127 3 300 20 2000

bar 0.00623 0.62272 0.02491 2.491 0.20684 20.6843 1.37895 137.895

mbar 6.22723 622.723 24.9089 2490.89 206.843 20684.3 1378.95 137895

g/cm2 6.33875 633.875 25.355 2535.45 210.547 21054.7 1406.14 140614

kg/cm2 0.00635 0.635 0.0254 2.54 0.21092 21.0921 1.40614 140.614

Pa 622.723 62160.6 2490.89 249089 20684.3 2068430 137895 13789500

kPa 0.62272 62.2723 2.49089 249.089 20.6843 2068.43 137.895 13789.5

torr 4.67082 467.082 18.6833 1868.33 155.145 15514.5 1034.3 103430

atm 0.00615 0.61460 0.02458 2.458 0.20414 20.4138 1.36092 136.092

When using a Field Communicator, ±5% adjustment is allowed on the sensor limit to allow for unit conversions.

Range 1 span Range 2 span

Units min max min max

inH2O 8.30397 831.889 41.5198 4159.45

inHg 0.61081 61.0807 3.05403 305.403

ftH2O 0.69199 69.3241 3.45998 345.998

mmH2O 211.10 21130 1054.60 105460.3

mmHg 15.5145 1551.45 77.5723 7757.23

psi 0.3 30 1.5 150

bar 0.02068 2.06843 0.10342 10.3421

mbar 20.6843 2068.43 103.421 10342.11

g/cm2 21.0921 2109.21 105.461 10546.1

kg/cm2 0.02109 2.10921 0.10546 10.5461

Pa 2068.43 206843 10342.1 1034212

kPa 2.06843 206.843 10.3421 1034.21

torr 15.5145 1551.45 77.5726 7757.26

atm 0.02041 2.04138 0.10207 10.2069

When using a Field Communicator, ±5% adjustment is allowed on the sensor limit to allow for unit conversions.
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Table A-12.  3051T gage and absolute pressure transmitter range limits (cont.)

Table A-13.  3051C absolute pressure transmitter range limits

Range 3 span Range 4 span Range 5 span

Units min max min max min max

inH2O 221.439 22143.9 1107.2 110720 55360 276799

inHg 16.2882 1628.82 81.441 8144.098 4072.04 20360.2

ftH2O 18.4533 1845.33 92.2663 9226.63 4613.31 23066.6

mmH2O 5634.66 563466 28146.1 2814613 1407301 7036507

mmHg 413.72 41372 2068.6 206860.0 103430 517151

psi 8 800 40 4000 2000 10000

bar 0.55158 55.1581 2.75791 275.7905 137.895 689.476

mbar 551.581 55158.1 2757.91 275790.5 137895 689476

g/cm2 561.459 56145.9 2807.31 280730.6 140614 703067

kg/cm2 0.56246 56.2456 2.81228 281.228 140.614 701.82

Pa 55158.1 5515811 275791 27579054 13789500 68947600

kPa 55.1581 5515.81 275.791 27579.05 13789.5 68947.6

torr 413.721 413721 2068.6 206859.7 103430 517151

atm 0.54437 54.4368 2.72184 272.1841 136.092 680.46

When using a Field Communicator, ±5% adjustment is allowed on the sensor limit to allow for unit conversions.

Range 1 span Range 2 span Range 3 span Range 4 span

Units min max min max min max min max

inH2O 8.30397 831.889 41.5198 4151.98 221.439 22143.9 1107.2 110720

inHg 0.61081 61.0807 3.05403 305.403 16.2882 1628.82 81.441 8144.098

ftH2O 0.69199 69.3241 3.45998 345.998 18.4533 1845.33 92.2663 9226.63

mmH2O 211.10 21130 6.35308 635.308 5634.66 563466 28146.1 2814613

mmHg 15.5145 1551.45 1055.47 105547 413.72 41372 2068.6 206860.0

psi 0.3 30 1.5 150 8 800 40 4000

bar 0.02068 2.06843 0.10342 10.342 0.55158 55.1581 2.75791 275.7905

mbar 20.6843 2068.43 103.421 10342.1 551.581 55158.1 2757.91 275790.5

g/cm2 21.0921 2109.21 105.27 105.27 561.459 56145.9 2807.31 280730.6

kg/cm2 0.02109 2.10921 0.10546 10.546 0.56246 56.2456 2.81228 281.228

Pa 2068.43 206843 10342.1 1034210 55158.1 5515811 275791 27579054

kPa 2.06843 206.843 10.3421 1034.21 55.1581 5515.81 275.791 27579.05

torr 15.5145 1551.45 77.5726 7757.26 413.721 413721 2068.6 206859.7

atm 0.02041 2.04138 0.10207 10.207 0.54437 54.4368 2.72184 272.1841

When using a Field Communicator, ±5% adjustment is allowed on the sensor limit to allow for unit conversions.
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A.7 Spare parts

Model 3051C Sensor Modules (Min. Span/Range)

Silicone Fill Inert Fill

Part Number Part Number

Note: One spare part is recommended for every 50 transmitters.

Note: Listed by Range and Process Isolator Order Numbers.

–3 to 3/0.1 inH2O, Range 0 (includes Traditional SST flange and SST bolts).

316L SST 03031-1045-0002 03031-1145-0002

–25 to 25 inH2O/0.5 inH2O, Range 1

316L SST 03031-1045-0012 03031-1145-0012

Alloy C-276 03031-1045-0013 03031-1145-0013

Alloy 03031-1045-0014 03031-1145-0014

Gold-plated Alloy 03031-1045-0016 03031-1145-0016

Gold-plated 316 SST 03031-1045-0017 03031-1145-0017

–250 to 250 inH2O/2.5 inH2O, Range 2

316L SST 03031-1045-0022 03031-1145-0022

Alloy C-276 03031-1045-0022 03031-1145-0022

Alloy 03031-1045-0024 03031-1145-0024

Tantalum 03031-1045-0025 03031-1145-0025

Gold-plated Alloy 03031-1045-0026 03031-1145-0026

Gold-plated 316 SST 03031-1045-0027 03031-1145-0027

–1000 to 1000 inH2O/10 inH2O, Range 3

316L SST 03031-1045-0032 03031-1145-0032

Alloy C-276 03031-1045-0033 03031-1145-0033

Alloy 03031-1045-0034 03031-1145-0034

Tantalum 03031-1045-0035 03031-1145-0035

Gold-plated Alloy 03031-1045-0036 03031-1145-0036

Gold-plated 316 SST 03031-1045-0037 03031-1145-0037

–300 to 300 psi/3 psi, Range 4

316L SST 03031-1045-2042 03031-1145-2042

Alloy C-276 03031-1045-2043 03031-1145-2043

Alloy 03031-1045-2044 03031-1145-2044

Tantalum 03031-1045-2045 03031-1145-2045

Gold-plated Alloy 03031-1045-2046 03031-1145-2046

Gold-plated 316 SST 03031-1045-2047 03031-1145-2047
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–2000 to 2000/20 psi, Range 5

316L SST 03031-1045-2052 03031-1145-2052

Alloy C-276 03031-1045-2053 03031-1145-2053

Alloy 03031-1045-2054 03031-1145-2054

Tantalum 03031-1045-2055 03031-1145-2055

Gold-plated Alloy 03031-1045-2056 03031-1145-2056

Gold-plated 316 SST 03031-1045-2057 03031-1145-2057

Rosemount 3051C gage and differential sensor modules (Min. 
Span/Range)

Silicone fill Inert fill

Part number Part number

Note: One spare part is recommended for every 50 transmitters.

Note: Listed by Range and Process Isolator Order Numbers.

Gage pressure range Differential pressure range

Range 1 –25 to 25 in H2O/0.5 in H2O –25 to 25 in H2O/0.5 in H2O

316L SST 03031-1045-0012 03031-1145-0012

Alloy C-276 03031-1045-0013 03031-1145-0013

Alloy 400 03031-1045-0014 03031-1145-0014

Gold-plated Alloy 400 03031-1045-0016 03031-1145-0016

Gold-plated 316 SST 03031-1045-0017 03031-1145-0017

Range 2 –250 to 250 inH2O/2.5 inH2O –250 to 250 inH2O/2.5 inH2O

316L SST 03031-1045-0022 03031-1145-0022

Alloy C-276 03031-1045-0023 03031-1145-0023

Alloy 400 03031-1045-0024 03031-1145-0024

Tantalum 03031-1045-0025 03031-1145-0025

Gold-plated Alloy 400 03031-1045-0026 03031-1145-0026

Gold-plated 316 SST 03031-1045-0027 03031-1145-0027

Range 3 –407 to 1000 inH2O/10 inH2O
-1000 to 1000 inH2O/10 

inH2O

316L SST 03031-1045-0032 03031-1145-0032

Alloy C-276 03031-1045-0033 03031-1145-0033

Alloy 400 03031-1045-0034 03031-1145-0034

Tantalum 03031-1045-0035 03031-1145-0035

Gold-plated Alloy 400 03031-1045-0036 03031-1145-0036

Gold-plated 316 SST 03031-1045-0037 03031-1145-0037
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Range 4 –14.2 to 300 psi/3 psi -300 to 300 psi/3 psi

316L SST 03031-1045-2042 03031-1145-2042

Alloy C-276 03031-1045-2043 03031-1145-2043

Alloy 400 03031-1045-2044 03031-1145-2044

Tantalum 03031-1045-2045 03031-1145-2045

Gold-plated Alloy 400 03031-1045-2046 03031-1145-2046

Gold-plated 316 SST 03031-1045-2047 03031-1145-2047

Range 5 –14.2 to 2000 psi/20 psi -2000 to 2000psi/20 psi

316L SST 03031-1045-2052 03031-1145-2052

Alloy C-276 03031-1045-2053 03031-1145-2053

Alloy 400 03031-1045-2054 03031-1145-2054

Tantalum 03031-1045-2055 03031-1145-2055

Gold-plated Alloy 400 03031-1045-2056 03031-1145-2056

Gold-plated 316 SST 03031-1045-2057 03031-1145-2057

Rosemount 3051C absolute sensor modules (Min. Span/Range)

Silicone fill Inert fill

Part number Part number

Note: One spare part is recommended for every 50 transmitters.

Note: Listed by Range and Process Isolator Order Numbers.

Range 1, 0 to 30 psia/0.3 psia

316L SST 03031-2020-0012 —

Alloy C-276 03031-2020-0013 —

Alloy 400 03031-2020-0014 —

Gold-plated Alloy 400 03031-2020-0016 —

Gold-plated 316 SST 03031-2020-0017 —

Range 2, 0 to 150/1.5 psia 

316L SST 03031-2020-0022 —

Alloy C-276 03031-2020-0023 —

Alloy 400 03031-2020-0024 —

Gold-plated Alloy 400 03031-2020-0026 —

Gold-plated 316 SST 03031-2020-0027 —

Range 3, 0 to 800 psia/8 psia

316L SST 03031-2020-0032 —

Alloy C-276 03031-2020-0033 —

Alloy 400 03031-2020-0034 —

Gold-plated Alloy 400 03031-2020-0036 —

Gold-plated 316 SST 03031-2020-0037 —
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Range 4, 0 to 400 psia/40 psia

316L SST 03031-2020-0042 —

Alloy C-276 03031-2020-0043 —

Alloy 400 03031-2020-0044 —

Gold-plated Alloy 400 03031-2020-0046 —

Gold-plated 316 SST 03031-2020-0047 —

Electronics board assemblies Part number

4-20 mA HART Standard 03031-0001-0002

4-20 mA HART NAMUR compliant 03031-0001-0003

1-5 Vdc HART Low Power 03031-0001-1001

FOUNDATION fieldbus 03031-0001-2001

PROFIBUS PA fieldbus 03031-0001-2101

LCD display Part number

LCD Display Kits

4-20 mA HART - Aluminum 03031-0193-0101

4-20 mA HART - 316 SST 03031-0193-0111

1-5 Vdc HART Low Power - Aluminum 03031-0193-0001

1-5 Vdc HART Low Power - 316 SST 03031-0193-0011

Fieldbus (FOUNDATION or PROFIBUS PA) - Aluminum 03031-0193-0104

Fieldbus (FOUNDATION or PROFIBUS PA) - 316 SST 03031-0193-0112

LCD Display Only

4-20 mA HART 03031-0193-0103

1-5 Vdc HART Low Power 03031-0193-0003

Fieldbus (FOUNDATION or PROFIBUS PA) 03031-0193-0105

Terminal block assemblies Part number

4-20 mA HART Output

Standard terminal block 03031-0332-0003

Transient terminal block (option T1) 03031-0332-0004

1-5 Vdc HART Low Power Output

Standard terminal block 03031-0332-1001

Transient terminal block (option T1) 03031-0332-1002

Fieldbus (FOUNDATION or PROFIBUS PA)

Standard terminal block 03031-0332-2001

Transient terminal block (option T1) 03031-0332-2002

FISCO terminal block 03031-0332-2005
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Electrical housings (without terminal block) Part number

Standard - Aluminum

1/2 - 14 NPT conduit entry 03031-0635-0001

M20 conduit entry 03031-0635-0002

G1/2 conduit entry 03031-0635-0004

Standard - 316 SST

1/2 - 14 NPT conduit entry 03031-0635-0041

M20 conduit entry 03031-0635-0042

1-5 Vdc HART Low Power - Aluminum

1/2 - 14 NPT conduit entry 03031-0635-0101

1-5 Vdc HART Low Power - 316 SST

1/2 - 14 NPT conduit entry 03031-0635-0141

Housing conduit plugs Part number

1/2 NPT Conduit plug 03031-0544-0003

M20 Conduit plug 03031-0544-0001

G1/2 Conduit plug 03031-0544-0004

Housing covers (include o-ring) Part number

Field terminal cover - Aluminum 03031-0292-0001

Field terminal cover - 316 SST 03031-0292-0002

HART electronics cover - Aluminum 03031-0292-0001

HART electronics cover - 316 SST 03031-0292-0002

HART LCD Display cover - Aluminum 03031-0193-0002

HART LCD Display cover - 316 SST 03031-0193-0012

Fieldbus extended electronics cover - Aluminum 03031-0292-0003

Fieldbus extended electronics cover - 316 SST 03031-0292-0004

Fieldbus extended LCD Display cover - Aluminum 03031-0193-0007

Fieldbus extended LCD Display cover - 316 SST 03031-0193-0013

Miscellaneous hardware Part number

Local Zero and Span Kit 03031-0293-0002

External ground screw assembly (option V5) 03031-0398-0001

Flanges Part number

Differential Coplanar Flange

316 SST 03031-0388-0022

Cast C-276 03031-0388-0023

Cast Alloy 400 03031-0388-0024

Nickel-plated carbon steel 03031-0388-0025
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Gage/Absolute Coplanar Flange

316 SST 03031-0388-1022

Cast C-276 03031-0388-1023

Cast Alloy 40 03031-0388-1024

Nickel-plated carbon steel 03031-0388-1025

Coplanar flange alignment screw (package of 12) 03031-0309-0001

Traditional Flange

316 SST 03031-0320-0002

Cast C-276 03031-0320-0003

Cast Alloy 400 03031-0320-0004

316 SST - DIN Compliant (Option Code HJ) 03031-1350-0012

Level Flange, Vertical Mount

2 in., class 150, SST 03031-0393-0221

2 in., class 300, SST 03031-0393-0222

3 in., class 150, SST 03031-0393-0231

3 in., class 300, SST 03031-0393-0232

DIN, DN 50, PN 40 03031-0393-1002

DIN, DN 80, PN 40 03031-0393-1012

Flange adapter kits (each kit contains parts for one DP transmitter or two 
GP/AP transmitters) Part number

CS bolts, glass-filled PTFE O-Rings

SST adapters 03031-1300-0002

Cast Alloy C-276 adapters 03031-1300-0003

Alloy 400 adapters 03031-1300-0004

Nickel-plated carbon steel adapters 03031-1300-0005

SST bolts, glass-filled PTFE O-Rings

SST adapters 03031-1300-0012

Cast Alloy C-276 adapters 03031-1300-0013

Alloy 400 adapters 03031-1300-0014

Nickel-plated carbon steel adapters 03031-1300-0015

CS bolts, graphite-filled PTFE O-Rings

SST adapters 03031-1300-0102

Cast Alloy C-276 adapters 03031-1300-0103

Alloy 400 adapters 03031-1300-0104

Nickel-plated carbon steel adapters 03031-1300-0105

SST bolts, graphite-filled PTFE O-Rings

SST adapters 03031-1300-0112

Cast Alloy C-276 adapters 03031-1300-0113
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Alloy 400 adapters 03031-1300-0114

Nickel-plated carbon steel adapters 03031-1300-0115

Flange adapters Part number

1/2 - 14 NPT Adapters

316 SST 02024-0069-0002

Cast C-276 02024-0069-0003

Cast Alloy 400 02024-0069-0004

Nickel-plated carbon steel 02024-0069-0005

Socket Weld Adapters

316 SST 02024-0069-1002

Cast C-276 02024-0069-1003

Cast Alloy 400 02024-0069-1004

O-Ring packages (package of 12) Part number

Electronics housing, cover 03031-0232-0001

Electronics housing, module 03031-0233-0001

Process flange, glass-filled PTFE (White) 03031-0234-0001

Process flange, graphite-filled PTFE (Black) 03031-0234-0002

Process flange for 3051H, PTFE (White) 02051-0167-0001

Flange adapter, glass-filled PTFE (Light Brown) 03031-0242-0001

Flange adapter, graphite-filled PTFE (Black) 03031-0242-0002

Bolt kits Part number

COPLANAR FLANGE

Flange Bolt Kit {44mm (1.75 in.)} (set of 4)

Carbon steel 03031-0312-0001

316 SST 03031-0312-0002

ASTM A 193, Grade B7M 03031-0312-0003

Alloy K-500 03031-0312-0004

Flange/Adapter Bolt Kit {73mm (2.88 in.)} (set of 4)

Carbon steel 03031-0306-0001

316 SST 03031-0306-0002

ASTM A 193, Grade B7M 03031-0306-0003

Alloy K-500 03031-0306-0004
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TRADITIONAL FLANGE

Differential Flange/Adapter Bolt Kit {44mm (1.75 in.)} (set of 8)

Carbon steel 03031-0307-0001

316 SST 03031-0307-0002

ASTM A 193, Grade B7M 03031-0307-0003

Alloy K-500 03031-0307-0004

Gage/Absolute Flange/Adapter Bolt Kit {44mm (1.75 in.)} (set of 6)

Carbon steel 03031-0307-1001

316 SST 03031-0307-1002

ASTM A 193, Grade B7M 03031-0307-1003

Alloy K-500 03031-0307-1004

Conventional Manifold/Traditional Flange Bolts

Carbon steel Use bolts supplied with 
manifold

316 SST Use bolts supplied with 
manifold

Level Flange, Vertical Mount Bolt Kit (Set of 4)

Carbon steel 03031-0395-0001

316 SST 03031-0395-0002

3051H Process Flange Bolt Kit (Set of 4)

Carbon Steel 02051-0164-0001

316 SST 02051-0164-0002

Drain/Vent valve kits (each kit contains parts for one transmitter) Part number

Differential Drain/Vent Kits

316 SST stem and seat kit 01151-0028-0022

Alloy C-276 stem and seat kit 01151-0028-0023

Alloy K-500 stem and Alloy 400 seat kit 01151-0028-0024

316 SST ceramic ball drain/vent kit 03031-0378-0022

Alloy C-276 ceramic ball drain/vent kit 03031-0378-0023 

Alloy 400/K-500 ceramic ball drain/vent kit 03031-0378-0024 

Gage/Absolute Drain/Vent Kits

316 SST stem and seat kit 01151-0028-0012

Alloy C-276 stem and seat kit 01151-0028-0013

Alloy K-500 stem and Alloy 400 seat kit 01151-0028-0014

316 SST ceramic ball drain/vent kit 03031-0378-0012

Alloy C-276 ceramic ball drain/vent kit 03031-0378-0013 

Alloy 400/K-500 ceramic ball drain/vent kit 03031-0378-0014
171Specifications and reference data

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2928 of 3354



Reference Manual
00809-0100-4001, Rev JA

Appendix A: Reference Data
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Mounting brackets Part number

3051C and 3051L Coplanar Flange Bracket kit

B4 bracket, SST, 2-in. pipe mount, SST bolts 03031-0189-0003

3051T Inline Bracket Kit

B4 bracket, SST, 2-in. pipe mount, SST bolts 03031-0189-0004

3051C Traditional Flange Bracket Kits

B1 bracket, 2-in. pipe mount, CS bolts 03031-0313-0001

B2 bracket, panel mount, CS bolts 03031-0313-0002

B3 flat bracket, 2-in. pipe mount, CS bolts 03031-0313-0003

B7 (B1 bracket, SST bolts) 03031-0313-0007

B8 (B2 bracket, SST bolts) 03031-0313-0008

B9 (B3 bracket, SST bolts) 03031-0313-0009

BA (SST B1 bracket, SST bolts) 03031-0313-0011

BC (SST B3 bracket, SST bolts) 03031-0313-0013

3051H Bracket Kits

B5 universal bracket, 2-in. pipe and panel mount, CS bolts 03051-1081-0001

B6 universal bracket, 2-in. pipe and panel mount, SST bolts 03051-1081-0002

FOUNDATION fieldbus upgrade kit Part number

Aluminum Housing 03031-0198-0001

316 SST Housing 03031-0198-0002
172 Specifications and reference data

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 2929 of 3354



Reference Manual 
00809-0100-4001, Rev JA

Appendix A: Reference Data
November 2012

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
173Specifications and reference data

Figure A-1. Spare parts diagram
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Appendix B Product certifications
Overview  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 175
Safety messages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 175
Approved manufacturing locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 176
European directive information  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 176
Hazardous locations certifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 177
Approval drawings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . page 184

B.1 Overview

This Appendix contains information on Approved manufacturing locations, European directive 
information, Ordinary Location certification, Hazardous Locations Certifications and approval 
drawings for HART protocol.

B.2 Safety messages

Procedures and instructions in this section may require special precautions to ensure the safety 
of the personnel performing the operations. Information that raises potential safety issues is 

indicated by a warning symbol ( ). Refer to the following safety messages before performing 
an operation preceded by this symbol.
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B.2.1 Warnings

B.3 Approved manufacturing locations

Emerson Process Management - Rosemount Inc. — Chanhassen, Minnesota, USA
Emerson Process Management — Wessling, Germany
Emerson Process Management Asia Pacific Private Limited — Singapore
Emerson Process Management — Beijing, China
Emerson Process Management — Daman, India

B.4 European directive information

The most recent revision of the EC declaration of conformity can be found at www.emersonpro-
cess.com.

B.4.1 Ordinary location certification for factory mutual

As standard, the transmitter has been examined and tested to determine that the design meets 
basic electrical, mechanical, and fire protection requirements by FM, a nationally recognized 
testing laboratory (NRTL) as accredited by the Federal Occupational Safety and Health 
Administration (OSHA).

Explosions could result in death or serious injury: 

Installation of this transmitter in an explosive environment must be in accordance with the 
appropriate local, national, and international standards, codes, and practices. Please review 
this section of the Model 3051 reference manual for any restrictions associated with a safe 
installation. 

 Before connecting a HART-based communicator in an explosive atmosphere, make 
sure the instruments in the loop are installed in accordance with intrinsically safe or 
non-incendive field wiring practices.

 In an Explosion-Proof/Flameproof installation, do not remove the transmitter covers 
when power is applied to the unit. 

Process leaks may cause harm or result in death. 

 Install and tighten process connectors before applying pressure.
Electrical shock can result in death or serious injury.

 Avoid contact with the leads and terminals. High voltage that may be present on leads 
can cause electrical shock.

Cable gland and plug must comply with the requirements listed on the certificates.
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B.5 Hazardous locations certifications

B.5.1 North american certifications

FM Approvals
E5 Explosion-Proof and Dust Ignition Proof

Certificate No: 0T2H0.AE
Applicable Standards: FM Class 3600 – 1998, FM Class 3615 – 2006, FM Class 3810 – 
2005, ANSI/NEMA 250 - 2003

Markings: Explosion-Proof for Class I, Division 1, Groups B, C, and D.

Dust-Ignition-Proof for Class II, Division 1, Groups E, F, G; and Class III, Division 1.
T5 (Ta = -50 °C to +85 °C), Factory Sealed, Enclosure Type 4x

I5 Intrinsically Safe and Non-Incendive
Certificate No: 1Q4A4.AX
Applicable Standards: FM Class 3600 – 1998, FM Class 3610 – 2010, FM Class 3611 – 
2004, FM Class 3810 – 2005
Markings: Intrinsically Safe for use in Class I, Division 1, Groups A, B, C, and D; Class II, 
Division 1, Groups E, F, and G; Class III, Division 1 when connected per Rosemount 
drawing 03031-1019 and 00375-1130 (When used with a Field Communicator); 
Non-incendive for Class I, Division 2, Groups A, B, C, and D. 
Temperature Code: T4 (Ta = -50 °C to +40 °C), T3 (Ta = -50 °C to +85 °C), Enclosure Type 
4x.

Special Conditions for Safe Use: 

1.) The Rosemount 3051 transmitter housing contains aluminum and is considered a 
potential risk of ignition by impact or friction. Care must be taken into account during 
installation and use to prevent impact and friction.

2.) The Rosemount 3051 transmitter with the transient terminal block (Option code T1) 
will not pass the 500Vrms dielectric strength test and this must be taken into account 
during installation.

CSA international
All CSA hazardous location approved transmitters are certified to ANSI/ISA 12.27.01-2003.

E6 Explosion-Proof, Dust Ignition Proof and Class I Division 2 
Certificate No.: 1053834
Applicable Standards: CSA Std. C22.2 No. 142 – M1987, CSA Std. C22.2 No. 30 – M1986, 
CSA Std. C22.2 No. 213 – M1987, ANSI/ISA 12.27.01-2003.
Markings: Explosion-Proof for Class I, Division 1, Groups B, C, and D. 
Dust-Ignition-Proof for Class II and Class III, Division 1, Groups E, F, and G. 
Suitable for Class I, Division 2 Groups A, B, C, and D. Enclosure type 4X, factory sealed. 
Single Seal (See Drawing 03031-1053).

I6 Intrinsically Safe 
Certificate No.: 1053834
Applicable Standards: CSA Std. C22.2 No. 142 – M1987, CSA Std. C22.2 No. 157 – 92, 
ANSI/ISA 12.27.01-2003.
Markings: Intrinsically safe for Class I, Division 1, Groups A, B, C, and D when connected in 
accordance with Rosemount drawings 03031-1024. Temperature Code T3C. Enclosure 
Type 4X, Single Seal. Single Seal (See Drawing 03031-1053).
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European certifications
E8 ATEX Flame-Proof 

Certification No.: KEMA 00ATEX2013X
Applicable Standards: EN60079-0: 2009, EN60079-1: 2007, EN60079-26: 2007, IEC 
60079-0:2011
Markings: II 1/2 G, Ex d IIC T6 (–50  Ta  65 °C) Ga/Gb,
Ex d IIC T5 (–50  Ta  80 °C) Ga/Gb, 

1180

Special Conditions for Safe Use (X):

1.) In case of repair, contact the manufacturer for information on the dimensions of the 
flameproof joints.

2.) This device contains a thin wall diaphragm. Installation, maintenance and use shall take into 
account the environmental conditions to which the diaphragm will be subjected. The 
manufacturer's instructions for installation and maintenance shall be followed in detail to assure 
safety during its expected lifetime.

3.) The capacitance of the wrap around label to the enclosure, 1.6E-9 F, exceeds the limit in 
Table 9 of IEC 60079-0. The user shall determine suitability for the specific application. 

4.) Wait at least 5 minutes after powering down device before opening covers, when a 
hazardous atmosphere is present.

I1 ATEX Intrinsic Safety and Dust
Certificate No.: BAS 97ATEX1089X 
Applicable Standards: IEC60079-0:2011, EN60079-11: 2012, EN60079-31: 2009, 
Markings:  II 1 GD, Ex ia IIC T4 Ga (–60  Ta  +70 °C), 
Ex ia IIC T5 Ga (–60  Ta  +40 °C)
Ex ta IIIC T50 °C T500 60°C Da, Ui = 30 V Ii = 200 mA Pi = 0.9 W Ci = 0.012 μF, IP66,

1180

Special Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V insulation test required by 
EN60079-11. This must be taken into account when installing the apparatus.

2.) The enclosure may be made of aluminum alloy and given a protective polyurethane 
paint finish; however care should be taken to protect it from impact or abrasion if located 
in Zone 0.

Process Temp Ambient Temp Temp Class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5
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N1 ATEX Non-incendive/Type n and Dust 
Certification No.: BAS 00ATEX3105X 
Applicable Standards: IEC60079-0:2011, EN60079-15:2010, EN60079-31:2009
Markings: II 3 GD, Ex nA IIC Gc T5 (–40  Ta  70 °C), 
Ex ta IIIC T50 °C T500 60°C Da, IP66

 1180

Specific Conditions for Safe Use (X):

1.) The apparatus is not capable of withstanding the 500 V insulation test required by 
EN60079-15. This must be taken into account when installing the apparatus.

2.) This device contains a thin wall diaphragm. Installation, maintenance, and use shall 
take into account the environmental conditions to which the diaphragm will be 
subjected. The manufacturer’s instructions for installation and maintenance shall be 
followed in detail to assure safety during its expected lifetime. In case of repair, contact 
the manufacturer for more information on the dimensions of the flameproof joints. 

Japanese certifications
E4 TIIS Flame-Proof

Markings: Ex d IIC T6

I4 TIIS Intrinsic Safety
Certification No.: TC16406 
Markings: Ex ia IIC T4

IECEx certifications
E7 IECEx Flame-proof 

Certification No.: IECEx KEM 09.0034X
Applicable Standards: IEC60079-0:2011, IEC60079-1:2007-04, IEC60079-26:2006,
Markings: Ex d IIC T5...T6 Ga/Gb, T5 (-50 °C  Ta  80 °C)/T6 (-50 °C  Ta  65 °C)

Conditions of Certification (X): 

1.) This device contains a thin wall diaphragm. Installation, maintenance, and use shall 
take into account the environmental conditions to which the diaphragm will be 
subjected. The manufacturer's instructions for installation and maintenance shall be 
followed in detail to assure safety during its expected lifetime.

Certificate Description

TC15850 3051C/D/1 4–20 mA HART — no meter

TC15851 3051C/D/1 4–20 mA HART — with meter

TC15854 3051T/G/1 4–20 mA HART, SST, Silicon — no meter

TC15855 3051T/G/1 4–20 mA HART, Alloy C-276, Silicon — no meter

TC15856 3051T/G/1 4–20 mA HART, SST, Silicon — with meter

TC15857 3051T/G/1 4–20 mA HART, Alloy C-276, Silicon — with meter

Process 
Temp

Ambient 
Temp Temp Class

-50 to 65 -50 to 65 T6

-50 to 80 -50 to 80 T5
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2.) For information on the dimensions of the flameproof joints the manufacturer shall be 
contacted.

3.) The capacitance of the wrap around label to the enclosure, 1.6E-9 F, exceeds the limit 
in Table 9 of IEC 60079-0. The user shall determine suitability for the specific application.

4.) Wait at least 5 minutes after powering down device before opening covers, when a 
hazardous atmosphere is present.

I7 IECEx Intrinsic Safety
Certification No.: IECEx BAS 09.0076X
Applicable Standards: IEC60079-0:2011, IEC 60079-11:2006
Markings: Ex ia IIC T5 Ga (-60°C  Ta  40°C), Ex ia IIC T4 Ga (-60°C  Ta  70°C) 
Ui = 30V, Ii = 200mA, Pi = 0.9W, Ci = 0.012 μF, Li = 0

Conditions of Certification (X):

1.) If the apparatus is fitted with an optional 90V transient suppressor, it is not capable of 
withstanding the 500V insulation test required by IEC 60079-11. This must be taken into 
account when installing the apparatus. 

2.) The enclosure may be made of aluminum alloy and given a protective polyurethane 
paint finish; however, care should be taken to protect it from impact or abrasion if located 
in Zone 0. 

N7 IECEx Type ‘n’
Certification No.: IECEx BAS 09.0077X
Applicable Standards: IEC60079-0:2011, IEC60079-15:2010
Markings: Ex nA IIC T5 Gc (-40  Ta  70 °C)

Conditions of Certification (X): 

The apparatus is not capable of withstanding the 500V insulation test required by IEC 
60079-15. This must be taken into account when installing the apparatus.

Inmetro certifications 
E2 Flameproof

Certificate No: CEPEL 97.0073X (Mfg USA and Singapore)
Certificate No: CEPEL 07.1383X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, IEC60079-1:2009, IEC60079-26:2008, 
IEC60529:2009
Markings: Ex d IIC T6 Ga/Gb (-50°C  Ta  +65°C)
Ex d IIC T5 Ga/Gb (-50°C  Ta  +80°C)
IP66W

I2 Intrinsic Safety
Certificate No.: CEPEL 97.0072X (Mfg USA and Singapore)
Certificate No.: CEPEL 07.1412X (Mfg Brazil)
Applicable Standards: IEC60079-0:2008, IEC60079-11:2009, IEC60079-26:2008, 
IEC60529:2009
Markings: Ex ia IIC Ga T5 (-20°C  Ta  +40°C)
Ex ia IIC Ga T4 (-20°C  Ta  +70°C)
IP66W, Ui=30V, Ii= 200mA, Pi=0.9W, Ci =0.012uF, Li=Desprezivel

Specific Conditions for Safe Use (X): 

See Certificate.
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China certifications
E3 Flameproof and Dust

NEPSI Certificate No.: GYJ091065X
Applicable Standards: GB3836.1-2000, GB3836.4-2000,GB4208-1993, GB12476-2000
Markings: Ex d II C T5/T6, -50°~+80°C (T5), -50°~+65°C (T6), DIP A21 TA T90°C, IP66

Specific Conditions for Safe Use (X):

The symbol “X” placed after the certificate number indicates special condition for safe 
use, that is the transmitter contains a thin wall diaphragm. Installation, maintenance, and 
use shall not only take into account the environmental condition, but also follow the 
manufacturer’s instructions.

2.1 The relation between ambient temperature range and temperature class is as follows:

When used in combustible dust environment, the maximum ambient temperature is 80 
°C.

2.2 The earth connection facility in the enclosure should be connected reliably.

2.3 Cable entry certified by notified body with type of protection Ex d II C in accordance 
with GB3836.1-2000 and GB3836.2-2000, should be applied when installing in 
hazardous location. When used in combustible dust environment, cable entry in 
accordance with IP66 or higher level should be applied.

2.4 Obey the warning “Keep tight when the circuit is alive.”

2.5 End users are not permitted to change any component’s insides.

2.6 When installing, using, and maintaining the transmitter, observe the following 
standards
GB3836.13-1997 “Electrical apparatus for explosive gas atmospheres Part 13: Repair and 
overhaul for apparatus used in explosive gas atmospheres”
GB3836.15-2000 “Electrical apparatus for explosive gas atmospheres Part 15: Electrical 
installations in hazardous area (other than mines)”
GB3836.16-2006 “Electrical apparatus for explosive gas atmospheres Part 16: Inspection 
and maintenance of electrical installation (other than mines)”
GB50257-1996 “Code for construction and acceptance of electric device for explosion 
atmospheres and fire hazard electrical equipment installation engineering”
GB12476.2-2006 “Electrical apparatus for use in the presence of combustible dust Part 
1-2: Electrical apparatus protected by enclosures and surface temperature 
limitation-Selection, installation and maintenance”
GB15577-2007 “Safety regulations for dust explosion prevention and protection”

I3 Intrinsic Safety and Dust
NEPSI Certificate No: GYJ091066X
Applicable Standards: GB3836.1-2000, GB3836.2-2000,GB4208-1993, GB12476-2000
Markings: Ex ia II C T4/T5, -60°~+40°C (T5), -60°~+70°C (T4), DIP A21 TA T80°C

Ta Temperature class

-50 °C to 80 °C T5

-50 °C to 65 °C T6
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Specific Conditions for Safe Use (X):

1. The relation between ambient temperature range and temperature class is as following:

When used in combustible dust environment, the maximum ambient temperature is 
-20 °C+40 °C.

2. The earth connection facility in the enclosure should be connected reliably.

3. The maximum internal parameters of the transmitter are as following:
Ui = 30 V, Ii=200 mA, Pi=0.9 W, Li=0 mH, Ci=0.012 F

4. End users is not permitted to change any components insides.

5. When installing, using, and maintaining transmitter, observe following standards:
GB3836.1 1997 “Electrical apparatus for explosive gas atmospheres Part 13: Repair and 
overhaul for apparatus used in explosive gas atmospheres”
GB3836.15-2000 “Electrical apparatus for explosive gas atmospheres Part 15: Electrical 
installations in hazardous area (other than mines)”
GB3836.16-2006 “Electrical appartus for explosive gas atmospheres Part 16: 
Inspection and maintenance of electrical installation (other than mines)”
GB50257-1996 “Code for construction and acceptance of electric device for explosion 
atmospheres and fire hazard eletrical equipment installation engineering”
GB12476.2-2006 “"Electrical apparatus for use in the presence of combustible dust Part 
1-2: Electrical apparatus protected by enclosures and surface temperature 
limitation-Selection, installation and maintenance"
GB15577-2007 “Safety regulations for dust explosion prevention and protection”

N3 China Type n - Non-Sparking
NEPSI Certificate No.: GYJ101111X
Applicable Standards: GB3836.1-2000, GB3836.8-2003
Markings: Ex nA nL IIC T5 (-40 °C < TA < 70 °C)

Ta Temperature Class

-60 °C +40 °C T5

-60 °C +70 °C T4

Ui = 30 V

Ii = 200 mA

Pi = 1 W 

Ci = 0.012 μF 

Li = 0
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Specific Conditions for Safe Use (X):

1. Symbol "X" is used to denote specific conditions of use: The apparatus is not capable of 
withstanding the 500 V test to earth for one minute. This must be taken into 
consideration during installation.

2. The ambient temperature range is: -40 °C  Ta  +70 °C

3. Maximum input voltage: 42.4 V.

4. Cable glands, conduit or blanking plugs, certified by NEPSI with Ex e or Ex n protection 
type and IP66 degree of protection provided by enclosure, should be used on external 
connections and redundant cable entries.

5. Maintenance should be done in non-hazardous location.

6. End users are not permitted to change any components insides, but to settle the 
problem in conjunction with manufacturer to avoid damage to the product.

7. When installing, using, and maintaining transmitter, observe following standards:
GB3836.1 1997 “Electrical apparatus for explosive gas atmospheres Part 13: Repair and 
overhaul for apparatus used in explosive gas atmospheres”
GB3836.15-2000 “Electrical apparatus for explosive gas atmospheres Part 15: Electrical 
installations in hazardous area (other than mines)”
GB3836.16-2006 “Electrical appartus for explosive gas atmospheres Part 16: 
Inspection and maintenance of electrical installation (other than mines)”
GB50257-1996 “Code for construction and acceptance of electric device for explosion 
atmospheres and fire hazard eletrical equipment installation engineering”

Combinations of certifications
Stainless steel certification tag is provided when optional approval is specified. Once a 
device labeled with multiple approval types is installed, it should not be reinstalled using 
any other approval types. Permanently mark the approval label to distinguish it from 
unused approval types.

K1 – E1, N1

K5 – E5, I5

K6 – E5, I5, E6, I6, E1, I1

K7 – E7, I7, N7

K8 – E8, I1

KA – E1, I1, N1, E6, I6

KB – E5, I5, E1, I1

KC – E5, I5, E1, I1

KD – E5, I5, E6, I6, I1
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B.6 Approval drawings

B.6.1 Factory mutual 03031-1019
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Gearbox Installation Manual 
 

Rotork Gears IW, MOW, MTW, IB and IS ranges 
 

(Electronic copy available on www.rotork.com) 
 
! This manual contains important safety information. Please ensure it is thoroughly read and 
understood before installing the gearbox. 
 
! This manual is produced to enable a competent person to install, operate, adjust and inspect 
Rotork gearboxes. Only persons competent by virtue of their training or experience should install, 
maintain and repair Rotork gearboxes. 
 
! The gearbox weight is recorded on the packaging and on a label attached to the gearbox.   
 
! WARNING: Gearbox may present an unbalanced load. 
 
! WARNING: With respect to handwheel operation of Rotork gearboxes, under no circumstances 
should any additional lever device such as a wheel-key or wrench be applied to the handwheel in 
order to develop more force when closing or opening the valve as this may cause damage to the 
valve and/or gearbox or may cause the valve to become stuck in the seated/backseated position. 
 
! WARNING: Damage to protective coatings should be correctly rectified and may invalidate 
warranty. 
 
Contents 
 

1.   Introduction 
2. Health and safety  
3. Storage 
4. Unpacking 
5. Handling 
6. Installation & maintenance of worm combinations 
7. Installation & maintenance of multi-turn IB & IS combinations 
8. Paint repair procedure 
9. Reference 
10. Handwheel types 

  
1. Introduction 
 
Unless otherwise specified the gearbox is supplied assembled.  In the case of ¼ turn gearboxes, the 
gearbox stops have been set to a nominal 90° open and close position. 
 
! The IW gearbox stops must be re-set for the stroke of the valve after combination installation. 
 
2.  Health and safety 
 
Work undertaken must be carried out in accordance with the instructions in this and any other relevant 
manuals.  The user and those persons working on this equipment should be familiar with their responsibilities 
under any statutory provisions relating to the Health and Safety of their workplace.  Due consideration of 
additional hazards should be taken when using the gearbox with other equipment. Should further information 
and guidance relating to the safe use of the Rotork products be required, it will be provided on request.   
The mechanical installation should be carried out as outlined in this manual and also in accordance with 
relevant standards such as British Standard Codes of Practice. No inspection or repair should be undertaken 
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unless it conforms to the specific hazardous area certification requirements. For maintenance of the actuator, 
refer to the actuator installation and maintenance manual. 
! WARNING: The gearbox enclosure materials may include cast iron, SG iron, carbon steel or 
stainless steel. 
 
3. Storage 
 
If your gearbox cannot be installed immediately store it in a clean dry place until you are ready to install in 
situ. Recommended storage temperature range: 0°C to 40°C (32°F – 104°F). 
 
4.  Unpacking 
 
Gearboxes are packed in a variety of configurations depending on size, type and quantity of the 
consignment. It is the responsibility of the individual unpacking and handling the combination to carry out a 
risk assessment for the supplied arrangement to ensure safe working.  Refer to Section 5 Handling. 
Packaging material used may include wood, cardboard, polyethylene and steel.  Packaging should be 
recycled according to local regulations. 
 
5.  Handling  
 
! Individual weights for gearboxes are recorded on their respective nameplates 
 
!   Only trained and experienced personnel should carry out handling.  At all times, safe handling 
must be ensured. 
 
!  Each combination must be assessed to identify all risks associated with handling.  
 
!   The gearboxes must be fully supported until full valve shaft/stem engagement is achieved and the 
gearbox is secured to the valve flange. 
 
! Once connected to the valve, each assembly must be assessed on an individual basis for safe 
handling/lifting.  Never lift the complete combination-valve assembly via the gearbox.  
 
!  If it is necessary to lift the gearbox using lifting equipment, certified soft slings are recommended.  
Damage to protective coatings should be correctly rectified and may invalidate warranty. 
 

!  We recommend fitting a bolt and washer system onto the baseplate of IB and IS gearboxes before 

moving them, as demonstrated in Fig 6 and Fig 6A. 
 
6.  Installation & maintenance of worm combinations 
 
6.1 Output sleeve removal, machining and refitting 
 
Gearbox sizes IW12 to IW16 have an output which is directly machined as specified with the order. All other 
worm gearbox combinations have a removable output sleeve (1) (See Fig. 1). 
 

Retaining 

Screws 

Serrated 

Washers 

Indicator cover 

O-rings 

Output Sleeve 
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Unless specifically requested at the ordering stage, the output sleeve will be supplied blank and must be 
machined to suit the valve shaft. 
The sleeve can be easily removed from the top of the gearbox by first removing the output sleeve retaining 
screws (5) The screws are either serrated under their heads or are fitted with serrated washers (4) then 
remove the indicator/cover plate (3)  

 
!  WARNING: Removing the retaining screws will result in the loss of control of the valve. 
 
O rings (2) are used to seal the indicator plate, output sleeve and retaining screws. Upon final installation on 
the valve, screws (5) must be tightened to the correct torque figures as shown on the label on the underside 
of the indicator/cover plate. 
Fig.1 shows the removal of the output sleeve from the gearbox. See Fig. 2 for removing the output sleeve 
without damaging the sealing faces. 
Before refitting the output sleeve after machining, check that the surfaces marked ‘A’ in Fig. 2 are not 
damaged. Damaged surfaces can break the gearbox seals and cause water ingress or grease leakage. 
Applying a thin layer of grease to the faces marked ‘A’ will make refitting of the sleeve easier. 
As detailed in Fig. 1 and Fig. 2, it is recommended that silicon sealant is applied to face ‘D’ to seal the 
indicator/cover plate to the output sleeve. Taking care not to apply sealant to the o rings (2) or the sealing 
faces of the o rings.    

 
Before re-assembly, clean and de-grease the top face of the output sleeve, underside of the indicator/cover 
plate, and the socket head cap screws. Make a note of the tightening torque required for the output sleeve 
screws on the label on the 
underside of the indicator 
plate. Insert the screws and 
washers into the holes in 
the indicator/cover plate, as 
per Fig. 1. 
 
It is essential to fit the two 
part washers the correct 
way round with the cam 
faces of the washers 
joining. Place the o rings 
over the screw threads and 
against the indicator plate. 

 
Apply a thin coat of silicon sealant to the top face of the output sleeve. Place the indicator on the output 
sleeve, with the indicator pointer in the correct orientation if applicable. Engage each screw through the 
indicator and output sleeve into the tappings in the gear quadrant. Fasten the screws evenly. As the screws 
start to tighten, press down on the indicator plate to extrude any excess sealant. Wipe away the excess. 
Tighten each screw to the recommended torque previously noted. 

 
! WARNING: It is absolutely essential to assemble and torque tighten the screws immediately after 
the sealant is applied to the indicator/cover plate and screws.  Any delay will allow the sealant to 
start to cure. This will result in a flexible joint being formed between the output sleeve and 
indicator/cover plate. This joint would relax over time, allowing the screws to loosen. 
 
6.2 Mounting to the valve 
 
! WARNING: Ensure the valve is fully supported and capable of accepting increased weight and 
change of centre of gravity resulting from the addition of the gearbox combination.   
 
If the gearbox has been supplied with a handwheel, it is recommended that this be fitted to the gearbox 
before mounting onto the valve. This will make it easier to rotate the gearing to pick up on the valve stem, 
either key, flats or square. 
 

1) Ensure gearbox output is in the same relative position as the valve shaft (open or closed).  Gearbox 
output position can be moved by rotating the input shaft or turning the actuator handwheel. 

 
2) Apply a ring of silicone sealant around the mounting face of the flange, the ring should be at the 

same radius from the shaft as the bolt holes Apply small rings of sealant around each of the bolt 
holes to completely seal the faces (see Fig. 3) 
 

INDICATOR PLATE 

 

2 PART WASHER 

 

O-RING 
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3) Align gearbox baseplate flange square and parallel to valve flange (see Fig. 3), It is recommended 
that flanges be sealed on assembly with silicon sealant. Grease the output sleeve and the valve 
shaft. 

 
4) Engage gearbox output sleeve on to valve shaft ensuring valve shaft keyway, square etc is in 

alignment (if necessary rotate output sleeve– refer to 1) 
 
5)   It is essential that the gearbox baseplate is flush with the valve bonnet flange before the mounting 

screws are tightened. Mounting screws or studs/nuts must be high tensile steel (grade 8.8 or 
higher). Firmly tighten down fixings onto the valve flange to the torque required. See Table B on 
page 10. 

 
6.3 Baseplate Thread Depths 

 
Gearbox Base Min Tap Depth Max Drill Depth 

IW3 / MOW3 
F/FA10, F/FA12 18 21 

F/FA14 18 21 
F/FA16 24 27 

IW4 / MOW4 
F/FA12, F/FA14 16 18 

F/FA16 30 34 

IW5 / IW52 / MOW5 
F/FA14, F/FA16 16 20 

F/FA25 16 20 
F/FA25 30 34 

IW6 / IW62 / IW63 / MOW6 
F/FA16, F/FA25 16 26 

F/FA16, F/FA25, F/FA30 20 26 
F/FA30 30 34 

IW7 / IW72 / MOW7 
F/FA16, F/FA30 24 28 

F/FA30 24 28 
F/FA35 30 40 

IW8 / IW82 / MOW8 
F/FA25, F/FA30, F/FA35, F/FA40 30 36 

F/FA25, F/FA30, F/FA35 30 36 
F/FA40, F/FA48 36 46 

IW9 / MOW9 
F/FA30, F/FA35, F/FA40 30-36 44 
F/FA30, F/FA35, F/FA40 25-36 46 

F/FA40, F/FA48 36 44 

IW10 / MOW10 
F/FA35, F/FA40 30-36 41-46 

F/FA48 36 46 
F/FA60 36 46 

IW11 / IW11BB / IW115 / 
IW115BB / MOW11 

F/FA35, F/FA40, F/FA48 36 39 
F/FA60 36 39 

IW12 / IW13 
F/FA40, F/FA48, F/FA60 38 48 

F/FA48, F/FA60 38 48 
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6.4 Setting the gearbox stops to suit the valve (IW and MOW Only) 
 
This procedure should be carried out by the valvemaker/supplier and should be done when the valve 
opening and closing operations can be visibly checked. Once installed within the pipe the stops should not 
be altered without the authorisation of the valvemaker/supplier. 
 
The gearbox stops are factory set but require adjusting for optimum valve performance. If an actuator is to be 
used to operate the gearbox, then the mating faces between the gearbox input flange and the actuator 
output must be sealed prior to assembly using a ring of silicone sealant applied at the same radius as the 
bolt holes, a small ring of sealant should be applied around each bolt hole to completely seal the faces (see 
Fig.3). The actuator limit and torque switch settings should be set up according to the actuator 
manufacturer's recommendations. The gearbox open & closed stop screws should then be set. (see Fig. 4). 

 
Close the valve, using the actuator where applicable. Use the indicator plate (3) pointer as an indication of 
position.  
Loosen the lock nuts (7) and turn the stop screws out approximately 3 complete turns, apply a small amount 
of silicone sealant to the threads where the screws meet the gearcase. Wind the gearbox closed position 
stop screw (8) into the gearbox quadrant (6).  Back the screw off one turn, then tighten the lock-nut (7) to 
secure the stop screw. Open the valve with the actuator, and then repeat the process with the open position 
stop screw.  If the stop screws are re-adjusted at a later date then silicone sealant must be re-applied. 
 
Note – movement between baseplate (10) and gearcase (9) can occur when operating at near rated torques. 
It is recommended that regular maintenance occurs to verify baseplate screws (11) are correctly torqued. 
 
6.5 Worm combination maintenance 
 
Under normal operating conditions, no maintenance is required for the gearbox. Should the valve be taken 
out of service for overhaul, the gearbox baseplate may be removed and the lubricant changed using one of 
the following greases.  The baseplate must be sealed using silicone sealant on re-assembly, unless fitted 
with o-rings. All o rings should be renewed. 
 
 Gearbox Manufacturer  Name   Temperature Range 
 
 IW  Fuchs   Renolit CL-X2  -60°C to +120°C 
 MOW  Fuchs   Renolit LST 0   -20°C to +120°C 
 MTW   Fuchs   Renolit EPLITH 00 -10°C to +120°C 

 
An equivalent extreme pressure lubricant may be used. For extreme temperature applications, please 
consult Rotork Gears 
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7.  Installation & maintenance for multi-turn IB & IS combinations 
 
7.1 Output sleeve removal, machining and refitting 
 
IB and IS range of gearboxes have a removable output sleeve. Unless specifically requested at the ordering 
stage, the output sleeve will be supplied blank and must be machined to suit the valve stem/shaft. Before 
refitting the output sleeve after machining, check that the surfaces marked ‘A’ in Fig. 5 are not damaged.  
 
Damaged surfaces can break the gearbox seals or bearings and cause water ingress or grease leakage. 

 
Applying a thin layer of grease to the faces marked ‘A’ will make refitting of the sleeve easier. 
 
See Fig. 6:  Note that the output sleeve arrangement is identical for IB and IS gearboxes. The sleeve (14) 
can be easily removed from the gearbox by first removing the loose piece spigot ring (15) from the baseplate 
(16). A slight force may have to be applied to the face marked ‘C’ to assist in removing the sleeve.  
 
!  WARNING: It is imperative that the thrust bearings in the output are fitted correctly, along with the 
output sleeve and the spigot ring. That is: the needle thrust bearings MUST have a thrust washer (12) 
at each side of the needle race (13).  A bearing / washer assembly MUST be fitted at each side of the 
output sleeve thrust shoulder.  All thrust elements and bearing cavities must be packed with grease 
of the correct specification.  
 
The output sleeves are splined and may have to be rotated slightly to engage with the mating spline in the 
output gear. 
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7.2 Mounting to the valve 
 
!  WARNING: Ensure the valve is fully supported and capable of accepting increased weight and 
change of centre of gravity resulting from the addition of the actuator-gearbox combination.  The 
recommended maximum unsupported length for cover tubes is shown in table A.  
 

! WARNING – We recommend fitting a 

nut (19) and washer (18) fixture into 
the base of the gearbox as 
demonstrated in Fig 6 and Fig 6A. 
Note that the washers must overlap 
the spigot ring (15). This will stop the 
output sleeve assembly from 
becoming detached from the main 
body. The bolts and washers are not 
supplied by Rotork Gears.  
 
If the gearbox has been supplied with a 
handwheel, it is recommended that this 
be fitted to the gearbox before mounting 
onto the valve. This will make it easier to 
rotate the gearing to pick up the valve 
stem, key, thread or spline location. 
 
!  WARNING: Threaded stems should be thoroughly greased before fitting the output sleeve. 
 
 
Gearboxes IB2 to IB7 and IS2 to IS6 

1) Ensure the machined output sleeve assembly is correctly assembled into the gearbox (see Fig. 6). 
 
2) Align combination gearbox baseplate flange square and parallel to valve flange.  It is recommended 

that flanges be sealed on assembly with silicon sealant (see Fig. 3). 
 

3) Line up the machined output sleeve to the valve shaft. For non-rising stem valves (keyed shaft etc) 
engage fully (if necessary rotate output sleeve to align keyways). Lower the gearbox onto the valve 
flange, align mounting holes and secure using screws or studs with a minimum tensile strength of 
800 N/mm². Firmly tighten down fixings onto the valve flange to the torque required. See Table B on 
page 10. 

 
4) For rising stem valves (threaded stem) rotate handwheel in the direction required to screw the output 

sleeve onto the threaded valve stem (anticlockwise for a left hand stem thread). Continue to rotate 
the actuator handwheel to ensure combination gearbox assembly is fully screwed down on to the 
valve flange and the valve is partially open.  Align mounting base holes and secure using screws or 
studs with a minimum tensile strength of 800 N/mm². Firmly tighten down fixings onto the valve 
flange to the torque required. See Table B on page 10. 

 
5) For rising stem valves, a cover tube to protect the stem must be fitted. ! WARNING: Do not pack 

the cover tube with grease as this can lead to pressure build up in the cover. Screw or bolt the 
tube into the gearbox with a suitable sealant to prevent water ingress. 
 

6) Cover tubes are extensions to the gearcasing and damage to the cover tubes can cause damage to 
the gearcase. It is essential that cover tubes are protected or supported to avoid side loads due to 
the environment or the application. See Table A on page 9.  

 
7) When an actuator is being installed to the input of the gearbox, it is important to apply a ring of 

silicone sealant between the mating faces prior to assembly (see Fig. 3) 
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Gearboxes IB8 to IB13 and IS7 to IS13, IS15 and IS17. 
It is recommended that the machined output sleeve assembly is assembled on the valve stem/shaft first and 
then the actuator-gearbox combination lowered to locate on the output sleeve assembly (see Fig. 7 and 8 for 
assembly details). 

 
1) Fit the machined output sleeve (14), thrust bearings (12 & 13) and baseplate spigot ring (15) on the 

valve shaft as shown in the Fig.7 below. Bearings should be greased with the appropriate grease. 
Grease the output sleeve and valve stem/shaft. Note that the spigot ring has an internal and external 
seal that should also be greased. See step 2 for further instructions.   
                         

Gearboxes IB14 and IS14, IS16, and IS18-IS21 
 
For gearboxes with cylindrical roller bearings or gearboxes IB14 and IS14, IS16, and IS18-IS21 It is 
recommended that the machined output sleeve assembly is assembled on the valve stem/shaft first and then 
the actuator-gearbox combination lowered to locate on the output sleeve assembly.  See Fig. 9 for assembly 
details. 

1) Fit as follows; Spigot ring, housing washer (largest outside diameter), bearing, shaft washer 
(smallest outside diameter), output sleeve, shaft waster (smallest outside diameter), bearing then 
finally the housing washer (largest outside diameter) on to the valve shaft as shown in the Fig.9 
below. The washer faces that are either chamfered or have markings MUST face AWAY from the 
bearings to decrease wear on the bearing. Bearings should be greased with the appropriate grease. 
Grease the output sleeve and valve stem/shaft. Note that the spigot ring has an internal and external 
seal that should also be greased. See step 2 for further instructions. 
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For IB8 to IB14 and IS7 to IS21 Gearboxes 
 

2) It is recommended that flanges be sealed on assembly with silicon sealant. The face marked ‘D’ on 
Fig 8 and Fig 3 shows where sealant can be applied. 
Lower the gearbox onto the assembled output sleeve assembly, taking care that the splines do not 
get damaged. 

 
3) For valves with keyed shafts (non-rising as shown in Fig. 7 and 8), align base mounting holes and 

secure using screws or studs with a minimum tensile strength of 800 N/mm². 
For valves with screwed stems (rising stem), rotate the handwheel to ensure gearbox assembly is 
fully screwed down on to the valve flange. Continue to turn to partially open the valve.  Align 
mounting base holes and secure using screws or studs with a minimum tensile strength of 800 
N/mm². Firmly tighten down fixings onto the valve flange to the torque required. See Table B on 
page 10. 
 

4) For rising stem valves, a cover tube to protect the stem must be fitted. ! WARNING: Do not pack 
the cover tube with grease as this can lead to pressure build up in the cover. Screw or bolt the 
tube into the gearbox with a suitable sealant to prevent water ingress.  

 
5) Cover tubes are extensions to the gearcasing and damage to the cover tubes can cause damage to 

the gearcase. It is essential that cover tubes are protected or supported to avoid side loads due to 
the environment or the application. See Table A below. 
 
 

Gearbox Maximum unsupported tube 
length 

IB2 to IB5, IS2 to IS5  2.0m (6.6ft) 

IB6 to IB7, IS6 to IS7 2.8m (9.2ft) 

IB8 to IB9, IS8 to IS9 3.0m (9.8ft) 

IB10 to IB14, IS10 to IS20 5.0m (16.4ft) 

     Table A 
Maintenance instructions for IB & IS gear operators 
 
All gear cavities are lubricated for life with Fuchs Renolit CL-X2 grease. Under normal operating conditions, 
no maintenance is required for the gearbox but should the valve be taken out of service for overhaul, the 
gearbox baseplate may be removed and the grease changed using the following recommended lubricant. 
The baseplate must be sealed using silicone sealant on re-assembly, unless fitted with an O ring. All O rings 
should be renewed. 
 
NB.  All thrust elements and bearing cavities must be re-greased and refitted in the correct order. 
 
Manufacturer   Name   Temperature Range 
Fuchs    Renolit CL-X2  -60°C to +120°C 
 
An equivalent extreme pressure lubricant may be used.  For extreme temperature applications, please 
consult the factory. 
 
8. Paint repair procedure 
 

If paint repair is required, the following procedure should be followed: 
1) Clean surface using solvent if necessary. 
2) Rinse surface with clean fresh water to remove any foreign matter and traces of solvent. 
3) Abrade area using wet and dry sandpaper, or power sander, feather edges of sound intact paint 

around damaged area by 2.5 cm  
4) Apply paint system as per originally applied to unit ensuring that dft limits are met and time is 

allowed for each coat to cure. All as per the paint manufacturer’s data sheets. 
 
Ambient Conditions - No cleaning or coating application shall be undertaken if: 

a) The relative humidity is more than 85% 
b) The metal temperature is less than 3ºC above the dew point. 
c) The ambient conditions are outside those stated in the paint manufacturer’s data sheet for each 

coating. 
d) Coatings shall only be applied or cured at ambient and steel temperatures above 10ºC or otherwise 

recommended by paint supplier. 
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9. Reference 
 
Table B. Recommended tightening torques for mounting the gearbox to the valve: 
 
Gearbox to valve fixing must conform to Material Specification ISO Class 8.8, yield strength 628N/mm² to 
use Table B below. 
 

Imperial 
Size (Hex) 

Torque  Metric Size 
(Hex) 

Torque 

Nm lbs/ft Nm lbs/ft 

3/8”  34 25 M5  5 4 
7/16”  55 40 M6  9 6 
½”  83 61 M8  21 15 

9/16”  120 89 M10  41 30 
5/8”  166 122 M12 71 53 
¾”  291 215 M16 177 131 
7/8”  469 346 M20 346 255 
1”  702 518 M24 598 441 

1 ¼”  1403 1035 M30 1189 877 
1 ½” 2441 1800 M36 2079 1533 

Table B. 
 
 
 
 

10. Handwheel Types 
 

 Handwheel Type -  weight Kgs (lbs) 

Size in mm 
CD 

(casted) 

PS 
(pressed 

steel) 

SG 
(Steel 

welded) 

S 
(Stainless 

steel) 

F/FS 
(Steel 

welded) 

50 0.11 (0.24) - - - - 
75 0.21 (0.46) - - - - 
100 0.32 (0.71) 0.15 (0.33) - - - 
125 0.54 (1.19) 0.2 (0.44) - - - 
150 - - 1 (2.20) 0.4 (0.88) - 
160 - 0.35 (0.77) - - - 
200 1 (2.20) 0.75 (1.65) 1.35 (2.98) 1 (2.20) 1 (2.20) 
250 - 1.5 (3.31) 1.4 (3.09) - - 
300 - - 1.8 (3.97) - 1.5 (3.31) 
315 - 2 (4.41) - - - 
350 - - 2.3 (5.07) 1.5 (3.31) - 
400 - 3.5 (7.72) 2.8 (6.17) - 2.2 (4.85) 
450 - - 3 (6.61) - - 
500 - - 3.5 (7.72) - 3 (6.61) 
600 - - 4.5 (9.92) - 3.2 (7.05) 
700 - - 5 (11.02) - 5.5 (12.13) 
800 - - 5.5 (12.13) - 6.6 (14.55) 
900 - - 6 (13.23) - 7.2 (15.87) 
1000 - - - - 8.4 (18.52) 
1100 - - - - 9.4 (20.72) 
1200 - - - - 10.27 (22.64) 
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IQ Range
Installation and
Maintenance Instructions

 This manual contains important safety 
information. Please ensure it is thoroughly 
read and understood before installing, 
operating or maintaining the equipment.

PUB002-003-00
Date of issue 10/11
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The Rotork Setting Tool allows actuator control, indication and 
protection functions to be configured to suit site requirements. 
In addition, the new Setting Tool Pro also allows downloading 
of datalogger and uploading/downloading of configuration 
files. Files are transferred to and from the Setting Tool Pro via 
Rotork Insight.

It is essential that all the actuator settings are checked for 
compatibility with the valve, process and control system 
requirements before the actuator is put into service. Please read 
this publication.

When Rotork personnel or nominated agents are contracted to 
carry out site commissioning and/or acceptance, documentation 
of commissioned actuator configuration can be made available 
for customer records.

Rotork Setting Tool Pro

Rotork Setting Tool

I
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This manual provides instruction on:

* Manual and electrical (local and remote) operation.

* Preparation and installation of the actuator onto
 the valve.

* Subsequent commissioning and adjustment of the
 Basic Settings for correct valve operation.

* Commissioning and adjustment of the Configuration
 Settings to suit site-specific control and indication
 requirements.

* Maintenance – Troubleshooting.

* Sales and Service.

Refer to Publication E180E2 for repair, overhaul and
spare part instructions.

THE ROTORK IQ RANGE – THE FIRST VALVE ACTUATOR THAT YOU 
CAN COMMISSION AND INTERROGATE WITHOUT REMOVING 
ELECTRICAL COVERS.

Using the supplied infra-red Setting Tool to access the actuator set up
procedures, non-intrusive setting of torque levels, position limits and all 
other control and indication functions can be made safely, quickly and
conveniently, even in hazardous locations. The IQ allows commissioning
and adjustment to be carried out with the main power supply to the
actuator switched on or off.

Standard diagnostics access information about the control system, valve
and actuator status is in the form of display text and help screens.

Setup, Alarm and Status text is available in English (default), Spanish, French 
and German.

Instantaneous valve torque and position can be monitored on the actuator
with a single key press of the Setting Tool.

The on board Datalogger captures operational and valve torque data
enabling informed maintenance choices to be made. IQ Insight software
for PC and PDA allows the Datalogger to be interrogated, as well as the 
complete actuator set up to be configured and recorded.

The actuator containing the Setting Tool will be identified with a yellow
label on the terminal cover.

Visit our web site at www.rotork.com for more information on the IQ,  
IQ Insight and other Rotork actuator ranges.

II
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Identifying Actuator Parts

Motor Base Terminal Cover

Hand wheel

Oil plug

Control Cover

Conduit entries

Open / Close selector

Local / Remote / Stop 
selector

Oil plug

Hand / Auto
lever

Display windowName plate

Battery sealing plug
Metal (8mm Allen key required)
Plastic (10mm Allen key required)
as appropriate.

Grease nipple (if fitted)

Oil plug

Side hand wheel

III
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This manual is produced to enable a 
competent user to install, operate, 
adjust and inspect Rotork IQ range valve 
actuators. Only persons competent by virtue 
of their training or experience should install, 
maintain and repair Rotork actuators. 
Work undertaken must be carried out in 
accordance with the instructions in this and 
any other relevant manuals. The user and 
those persons working on this equipment 
should be familiar with their responsibilities 
under any statutory provisions relating to 
the Health and Safety of their workplace. 
Due consideration of additional hazards 
should be taken when using the IQ range 
of actuators with other equipment. Should 
further information and guidance relating 
to the safe use of the Rotork IQ range of 
actuators be required, it will be provided 
on request.
The electrical installation, maintenance 
and use of these actuators should be 
carried out in accordance with the 
National Legislation and Statutory 
Provisions relating to the safe use of  
this equipment, applicable to the site  
of installation.
For the UK: Electricity at Work `Regulations 
1989 and the guidance given in the 
applicable edition of the “IEE Wiring 
Regulations’’ should be applied. Also the 
user should be fully aware of his duties 

under the Health and Safety Act 1974.
For the USA: NFPA70, National Electrical 
Code ® is applicable.
The mechanical installation should be 
carried out as outlined in this manual 
and also in accordance with relevant 
standards such as British Standard Codes 
of Practice. If the actuator has nameplates 
indicating that it is suitable for installation 
in hazardous areas then the actuator may 
be installed in Zone 1, Zone 21, Zone 2 
and Zone 22 (or Div 1 or Div 2, class I  
or Class II) classified hazardous area 
locations only. It should not be installed  
in hazardous area locations with an 
ignition temperature less than 135°C, 
unless suitability for lower ignition 
temperatures has been indicated on the 
actuator nameplate.
It should only be installed in hazardous 
area locations compatible with the gas 
groups stated on the nameplate.
The electrical installation, maintenance 
and the use of the actuator should be 
carried out in accordance with the code 
of practice relevant for that particular 
Hazardous Area certification.
No inspection or repair should be 
undertaken unless it conforms to the 
specific hazardous area certification 
requirements. Under no circumstances 
should any modification or alteration be 

carried out on the actuator as this could 
invalidate the actuators hazardous area 
approval certification. Access to live electrical 
conductors is forbidden in the hazardous 
area unless this is done under a special 
permit to work, otherwise all power should 
be isolated and the actuator moved to a 
non-hazardous area for repair or attention.

 WARNING: Motor Temperature
Under normal operation the temperature 
of actuator’s motor cover surfaces can 
exceed 60 °C above ambient.

 WARNING: Thermostat Bypass
If the actuator is configured to bypass the 
motor thermostat then the hazardous area 
certification will be invalidated. Additional 
electrical hazards may occur when using 
this configuration. The user should ensure 
that any necessary additional safety 
measures are considered.

 WARNING: Control and Indication
Where the actuator build allows remote 
control and indication supplies higher 
than 150V AC but below 300V AC (refer 
to actuator wiring diagram), the actuator 
installation altitude must be restricted 
to less than 2000m as defined by BSEN 
61010 or IEC 61010 (Safety Requirements 
For Electrical Equipment for measurement, 
control and laboratory use).

 WARNING: Enclosure Materials
IQ10 to IQ35 are manufactured from 
aluminium alloy with stainless steel 
fasteners and the thrust bases are 
manufactured in cast iron. 

IQ40 to IQ95 enclosures are manufactured 
in aluminium alloy and cast iron with 
stainless steel fasteners and the thrust 
bases are manufactured in cast iron. 

The user must ensure that the operating 
environment and any materials surrounding 
the actuator cannot lead to a reduction in 
the safe use of, or the protection afforded 
by, the actuator. Where appropriate 
the user must ensure the actuator is 
suitably protected against its operating 
environment.

 WARNING: Operating by Hand
With respect to handwheel operation of 
Rotork electric actuators, see warning on p3.

 WARNING: Actuator may start and 
operate when remote is selected. This will 
be dependent on remote control signal 
status and actuator configuration.

1.1 ATEX/IEC Certified Actuators  
 - Special Conditions

 This actuator must only be 
located in areas where the risk of 
impact to the viewing window is low.

       Health and Safety1
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If your actuator cannot be installed 
immediately store it in a dry place until 
you are ready to connect incoming 
cables.

If the actuator has to be installed but 
cannot be cabled it is recommended 
that the plastic transit cable entry plugs 
are replaced with metal plugs which are 
sealed with PTFE tape.

The Rotork double-sealed construction 
will preserve internal electrical 
components perfectly if left 
undisturbed.

It is not necessary to remove any 
electrical compartment covers in order 
to commission the IQ actuator.

Rotork cannot accept responsibility for 
deterioration caused on-site once the 
covers are removed.

Every Rotork actuator has been fully 
tested before leaving the factory to 
give years of trouble free operation, 
providing it is correctly commissioned, 
installed and sealed.

3.1 Operating by Hand

 WARNING
With respect to handwheel 
operation of Rotork electric 
actuators, under no circumstances 
should any additional lever 
device such as a wheel-key 
or wrench be applied to the 
handwheel in order to develop 
more force when closing or 
opening the valve as this may 
cause damage to the valve and/or 
actuator or may cause the valve 
to become stuck in the seated/
backseated position.

Keep clear of the handwheel 
when engaging hand operation. 
Actuators driving valves via 
extension shafts may be subject 
to retained shaft torsion which 
can cause the handwheel to 
rotate when hand operation  
is engaged.

To engage handwheel drive depress the 
Hand/Auto lever into “Hand” position 
and turn the handwheel to engage the 
clutch. The lever can now be released 
where it will return to its original 
position. The handwheel will remain 
engaged until the actuator is operated 
electrically when it will automatically 
disengage and return to motor drive. 
If required the Hand/Auto lever can 
be locked in either position using a 
padlock with a 6.5mm hasp.

3.2 Operating Electrically
Check that power supply voltage agrees 
with that on the actuator nameplate. 
Switch on power supply. It is not 
necessary to check phase rotation.

 Do not operate the actuator 
electrically without first checking, 
using the infra-red Setting Tool, 
that at least the Basic Settings 
have been made (refer to Section 
8 page 22).

Selecting Local/Stop/Remote 
Operation
The red selector enables either Local or 
Remote control, lockable in each position 
using a padlock with a 6.5mm hasp.

When the selector is locked in the Local 
or Remote positions the Stop facility is still 
available. The selector can also be locked 
in the Stop position to prevent electrical 
operation by Local or Remote control.

Fig. 3.1

Local Control  
With the red selector positioned at Local 
(anti-clockwise) the adjacent black knob 
can be turned to select Open or Close. 
For Stop, turn red knob clockwise.

Remote Control  
Rotate the red selector to the Remote 
position (clockwise), this allows remote 
control signals to operate the actuator. 
Local Stop can still be used by turning 
the red knob anti-clockwise.

3      Storage2 Operating your
IQ Actuator
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3.3 Display–Local Indication

Fig. 3.2 The Actuator Display

The display consists of:

1. Position Display - This is the main  
7-segment position display with icons.

2. Text Display - This is a 2 line, 16 
characters dot matrix display which 
allows text to be used to compliment 
the position display and icons.

3. Infra Red LED's.

4. 2x Tri-colour LED's for position indication.

5. Alarm Icon - This will be displayed 
for Valve, Control, and Actuator alarms. 
Alarm indication is supported by fault 
description text in the lower display.

6. Battery Alarm Icon - This icon will be 
displayed when a battery is detected as 
low or flat. "Battery low" or "flat" will 
also be displayed in the lower display.

7. IR Icon - This icon flashes during infra 
red communication activity.

8. Percentage Open Icon - This icon will 
be displayed when a percentage Open 
value is in the upper display.

The liquid crystal display screen has 2 
modes of position indication:

1. Valve position – power on
2. Valve position – power off

On power up the actuator’s liquid 
crystal display screen is back-lit with an 
amber light and one of the indicator 
lamps will be on, dependent on 
position. The display screen will show 
percentage open or an end of travel 
symbol. (See Figs 3.3, 3.4 and 3.5)

As standard, red lamp signifies valve 
open, amber intermediate, and green 
lamp signifies valve closed. Open and 
closed colour functions can be reversed 
on request.

 
 

Open
The two tri-colour LED's will be Red, 
the open symbol and "Open Limit" will 
be displayed

Fig. 3.3

Mid Travel
The two tri-colour LED's will be Amber, 
percentage open value will be shown 
and "Stopped" will be displayed when 
there is no actuator movement. 

Fig. 3.4

Closed
The two tri-colour LED's will be Green, 
closed symbol and "Closed Limit" will 
be displayed.

Fig. 3.5

With the main power supply switched 
off, the display screen is powered by 
a battery and continues to display 
actuator position. However, the battery 
does not support screen back-lighting, 
position indicator lamps or dot matrix 
display.

LED Indicators

  WARNING: Mid Travel LED 
colour may be affected by viewing 
angle and lighting level.

The Close LED colour can be changed 
to red if required. The Mid Travel amber 
LED can be switched off if required. 
Refer to Section 9.16, page 62.

Open Limit
 

Closed Limit

Stopped
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3.4 Display Status Indication  
 – Travel

The IQ display provides real time status 
indication. The top line of the text 
display is reserved for travel status 
indication. Fig 3.6 shows the travel 
status example Closed Limit.

Fig. 3.6

Available travel status conditions displayed:

•	 Closed Limit Actuator has reached the  
 set closed limit position.

•	 Open Limit Actuator has reached the  
 set open limit position.

•	 Moving Open Actuator is traveling in  
 the open direction.

•	 Moving Closed Actuator is traveling in  
 the closed direction.

•	 Stopped Actuator has stopped in a  
 mid travel position, indicated in the  
 top display (%open).

•	 Timer Active Interrupter Timer option  
 enabled only. Interrupter Timer has  
 stopped the actuator mid travel for a  
 period equal to the set Timer Off  
 time. Refer to 9.13 page 59.

3.5 Display Status Indication  
 – Control
The bottom line of the text display is 
reserved for control status indication 
and is displayed for approximately 2 
seconds after the control mode or 
signal is applied. Fig 3.7 shows the 
control status example Remote Control.

Fig. 3.7

Available control status conditions displayed:

•	 Local Control Local control selected - 
 red selector.

•	 Local Stop Local stop selected – red  
 selector.

•	 Remote Control Remote control  
 selected – red selector.

•	 Local Close Local close signal applied  
 – black selector.

•	 Local Open Local open signal applied  
 – black selector.

•	 Remote Close Remote close (hardwired  
 or analogue) signal applied.

•	 Remote Open Remote open (hardwired  
 or analogue) signal applied.

•	 Remote ESD Remote hardwired  
 emergency shut down signal applied.

•	 Remote Bus Open Remote Bus * open  
 signal applied.

•	 Remote Bus Close Remote Bus* close  
 signal applied.

•	 Remote Bus ESD Remote Bus*  
 emergency shut down signal applied.

* Bus Control option fitted may be  
 Pakscan, Profibus, Modbus,  
 DeviceNet or Foundation Fieldbus.  
 Refer to actuator wiring diagram.

3.6 Display Alarm Indication

The IQ display provides alarm indication 
in the form of text and alarm icons. 

There are 2 alarm icons:

General Alarm: 

Battery Alarm: 

  General Alarm
The general alarm icon will be 
supported with text in the bottom line 
indicating the particular alarm, or if 
more than one is present, each alarm 
will be displayed in sequence.

Fig 3.8 shows the status example 
TORQUE TRIP CL.

Fig. 3.8

Closed Limit

Closed Limit
Remote Control

Stopped
TORQUE TRIP CL
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Available alarm conditions displayed:

Valve Alarms

•	 TORQUE TRIP CL tripped off on torque  
 while moving in the close direction.

•	 TORQUE TRIP OP tripped off on torque  
 while moving in the open direction.

•	 MOTOR STALLED no movement  
 detected after a signal to move. 
 
Control Alarms 

•	 ESD ACTIVE ESD signal applied. When  
 present the ESD signal overrides all  
 local and remote control signals.  
 Once the ESD action is carried out  
 operation is inhibited while the ESD  
 signal is maintained. Refer to 9.3  
 ESD Action page 36. 

•	 INTERLOCK ACTIVE Open and/or close  
 interlocks are configured on and are  
 active. Refer to 9.3 Interlockpage 38.  
 Operation in the direction of an  
 active interlock(s) is inhibited.  
 Note that when conditional control is  
 configured, an active interlock will  
 not inhibit local control operation.

 
 

Actuator Alarms

•	 THERMOSTAT TRIP Motor thermostat  
 has tripped due to the motor  
 overheating. Operation is inhibited  
 until the thermostat resets  
 automatically when the motor cools.  
 Check actuator duty cycle against  
 process requirements (running time,  
 torque, ambient temperature).

•	 PHASE LOST (3-phase models only).  
 The phase supply the actuator  
 connected to terminal 3 is lost.  
 Operation is inhibited.

•	 24V LOST The 24 volt customer  
 supply (terminals 4 & 5) has tripped.  
 Check remote control wiring. Supply  
 is protected with a resettable fuse.

•	 LOCAL CONTROL FAIL Check operation  
 of control selectors (black and red).

•	 CONFIG ERROR There may be an error  
 in the configuration (set up) of the  
 actuator. Check and reset basic  
 setting and check configuration  
 settings.

•	 POS SENSOR FAIL Detected failure in  
 the position sensing system – contact  
 Rotork.

•	 TORQ SENSOR FAIL Detected failure  
 in the torque sensing system  
 – contact Rotork.

•	 EEPROM MISSING Contact Rotork

  Battery Alarm

Fig. 3.7

The actuator checks the battery level 
at approximately 1 hour intervals. The 
battery alarm icon is displayed when 
the actuator detects its battery as being 
low and the display will indicate BATTERY 
LOW.  

If the battery is flat or missing the 
display will indicate BATTERY FLAT. 

 When a low or flat battery 
alarm is displayed the battery 
should be replaced immediately. It 
is essential that the correct battery 
type is fitted to maintain actuator 
certification. Refer to page 65.

 After replacing a battery the 
alarm icon will continue to be 
displayed until the next check and 
may take up to 1 hour. Cycling the 
power will force a battery check 
and clear the alarm.

PWR LOSS INHIBIT

If, on power up, the actuator detects a 
discharged battery and actuator power 
loss inhibit feature [OS] is enabled 
(refer to page 61), both battery and 
general alarm icons will be displayed 
and the bottom line will indicate 
alternately PWR LOSS INHIBIT and 
BATTERY FLAT. Electrical operation will be 
inhibited. The battery must be replaced 
and the limits must be reset. Refer to 
Section 10, page 66 and Section 8, 
page 29.

Open Limit
   BATTERY LOW
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4.1 IQ10 to IQ35 
 Thrust Base Types A and Z

Removal of Drive Bush for 
Machining

Turn actuator onto its side; remove the 
two cap-headed screws holding retaining 
plate (1) onto thrust base, pull out the 
drive bush (2) complete with its bearing 
assembly (3). Before machining the drive 
bush the thrust bearing must be removed. 
IQ10, IQ12 and IQ18 actuators have a 
sealed thrust bearing located on the drive 
bush and retained by the steel bearing 
stop ring (4). The bearing stop ring is 
locked with one socket set screw. IQ20, 
IQ25 and IQ35 have a thrust race ball 
bearing within the steel bearing housing, 
located on the drive bush and retained by 
the steel bearing stop ring. The bearing 
is sealed within its housing by O-rings 
located on the drive bush and on the 
bearing stop ring. The bearing stop ring is 
locked with two socket set screws.

Disassembly

  WARNING: Failure to remove 
the bearing stop ring (4) from the 
drive bush (2) assembly will prevent 
the installer from ensuring all 
parts are cleaned and greased as 
necessary.

1. Locate and loosen the locking socket 
 set screw(s) in the bearing stop ring (4). 

2. Unscrew the bearing stop ring from  
 the drive bush (2). Slide the bearing  
 (3) off the drive bush (2). Keep the drive 
 bush (2) and stop ring (4) in a safe 
 clean place.

3. For all sizes ensure the drive bush male 
 thread (for the stop ring 4) is not  
 damaged during machining. For sizes  
 IQ20, IQ25 & IQ35, ensure the O-ring 
 (3) located on the drive bush (2) is 
 not damaged during machining. Machine  
 the drive bush (2) to suit the valve stem,  
 allowing generous clearance on the 
 screw thread for rising stem valves.

Reassembly

  WARNING: Failure to fully clean 
and grease the o-rings (5 & 6) before 
re-assembly could result in damage.

1. Remove all swarf from the drive bush 
 (2) ensuring the O-rings (5 & 6) on the 
 drive bush (2) and bearing stop ring (4) 
 (where fitted) are undamaged, clean 
 and greased (for typical greases, please  
 refer to Section 11 weights and  
 measures).

2. Slide the bearing assembly (3) onto the  
 drive bush (2) and ensure it is fitted 
 down to the drive bush shoulder.

3. Screw the bearing stop ring (4) with 
 the locking socket set screw(s) 
 uppermost on to the drive bush (2)  
 until it comes to a stop – hand tighten 
 and lock with the locking socket set 
 screws. 

 The locking socket set screws must be  
 done up tight to prevent the assembly  
 working loose, as shown in Fig 4.2.  
 Refer to the table for required   
 tightening torques.

4. Refit the drive bush (2) assembly into  
 the thrust base housing on the   
 actuator, ensuring that the slots in the 
 drive bush are located into the drive 
 dogs of the hollow output shaft.

5. Refit the retaining plate (1) and secure 
 with cap-headed screws.

       Preparing Drive Bush4

 Socket set Allen key Torque  Torque
 screw size bit size Nm lbs/ft

 M4 M2 2.2 1.62

 M6 M3 7.8 5.75

Fig. 5 - IQ20/25/35Fig. 4 - IQ10/12/18

Thrust Base  
Housing

Thrust Base  
Housing

4. Bearing 
Stop Ring

4. Bearing 
Stop Ring

3. Sealed 
Thrust Bearing

3. Thrust Bearing 
(Non-Sealed)

2. Drive Bush

2. Drive Bush

1. Retaining 
Plate

1. Retaining 
Plate

5. O-Ring

6.  
O-Ring
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4.2 IQ10 to IQ35
  Non-Thrust Base Type B

Undo the four set screws securing the 
base plate to the gearcase and remove 
the base plate.

The drive bush and its retaining clip can 
now be seen.

Types B3 and B4 removal:
(refer to Fig. 4.3)

Using external circlip pliers, expand the 
circlip while pulling on the drive bush. 
The drive bush will detach from the 
actuator centre column with the circlip 
retained in its groove.

Fig. 4.3

Fig. 4.4

Type B1
(Refer to Fig. 4.4) 
The procedure for removal and refitting 
of the B1 drive bush is the and same 
as for B3 and B4, However the circlip 
is replaced with a custom spring clip. 
The spring clip operates in the same 
manner as the B3/B4 circlip but is 
expanded using long-nose pliers.

4.3  IQ40 to IQ95 
 Thrust Base Types A and Z

Removal of Drive Bush for 
Machining
Engage “hand” and turn handwheel 
until retainer set screw is visible through 
hole in actuator base. 

Fig. 4.5 Locating Set Screw

Loosen set screw and unscrew retainer 
using hammer and punch. Remove 
drive bush and machine to suit valve 
stem or gearbox input shaft.

Allow generous clearance on screw 
thread for rising stem valves.

Fig. 4.6 Removal of Retainer

Fig. 4.7 Type A Drive Bush

If the actuator has a type A drive bush 
(Fig. 4.7) this can be fitted in position 
1 or 2 to suit the position of the valve 
mounting flange.

Fig. 4.8 Type A Drive Bush in  
     Position 1
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Fig. 4.9 Type A Drive Bush in  
     Position 2

If the actuator has a type Z3 drive bush 
(Fig. 4.10) this can only be fitted below 
the actuator base (Fig. 4.11).

Fig. 4.10 Type Z3 Drive Bush

Fig. 4.11 Type Z3 Drive Bush in 
       Position 3

Re-Assembly 
Having confirmed the position required, 
insert the machined drive bush ensuring 
that the actuator output shaft dogs 
are in full engagement with the bush. 
Fit drive bush retainer securely, turning 
clockwise until fully tightened using 
hammer and punch. Rotate by hand 
wheel to align retainer set screw with 
hole in the side of base and tighten to 
18.6 Nm / 13.7 lbsft.
 

4.4 IQ40 to IQ95 
 Non-Thrust Base Type B

Type B1 
Output shaft bored and keyed to ISO 
5210 standard. There is no drive bush 
to machine.

Fig. 4.12 Tightening Retainer Set  
       Screw

Types B3 and B4 
Identical drive bushes secured by cap 
headed screws.

B3 is supplied pre-machined to ISO 
5210 standard.

B4 is supplied blank and must be 
machined to suit the input shaft of the 
gearbox or valve that it will drive.

Fig. 4.13 B3/B4 Drive Bush

Fig. 4.14 B3/B4 Drive Bush in Situ
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  Refer to Weights and Measures page 78 for actuator weight.

Ensure the valve is secure before fitting the actuator as the combination may be top 
heavy and therefore unstable.

If it is necessary to lift the actuator using mechanical lifting equipment certified 
slings should be attached as indicated in Fig.5 for vertical valve shafts and Fig.5.1 
for horizontal shafts.

At all times trained and experienced personnel should ensure safe lifting, 
particularly when mounting actuators.

  WARNING: 
The actuator should be fully supported until full valve shaft 
engagement is achieved and the actuator is secured to the valve 
flange.

A suitable mounting flange conforming to ISO 5210 or USA Standard MSS SP101 
must be fitted to the valve.

Actuator to valve fixing must conform to Material Specification ISO Class 8.8, yield 
strength 628 N/sq mm.

  WARNING: 
Do not lift the actuator and valve combination via the actuator. Always 
lift the valve/actuator assembly via the valve.

Each assembly must be assessed on an individual basis for safe lifting.

Fig. 5

Fig. 5.1

       Mounting the Actuator5
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5.1 Rising Stem Valves – 
  Top Mounting

a) Fitting the Actuator and  
 Base-as a Combined Unit – 
 All Actuator Sizes

Fig. 5.2

Fit the machined drive bush into the 
thrust base as previously described, 
lower the actuator onto the threaded 
valve stem, engage “hand” and wind 
the handwheel in the opening direction 
to engage the drive bush onto the 
stem. Continue winding until the 
actuator is firmly down on the valve 
flange. Wind two further turns, fit 
securing bolts and tighten fully.

b) Fitting Thrust Base to Valve – 
 Actuator Sizes 10 to 35 only
Fit the machined drive bush into the 
thrust base as previously described. 
Remove the thrust base from the 
actuator, place it on the threaded 
valve stem with the slotted end of the 
drive bush uppermost and turn it in 
the opening direction to engage the 
thread. Continue turning until the base 
is positioned onto the valve flange. Fit 
securing bolts but do not tighten at 
this stage. Lower the actuator onto the 
thrust base and rotate the complete 
actuator until the drive dogs on the 
actuator output shaft engage into the 
drive bush. Actuator flange should now 
be flush with base flange.

Fig. 5.3

Continue to turn actuator until fixing 
holes align. Using bolts supplied fix 
actuator to thrust base and tighten down 
to the required torque, see table A.  
Open valve by two turns and firmly 
tighten down fixings onto valve flange 
to the required torque, see table B.

Table A Table B

                 Torque ( +10%)

 Size  Nm  lbs/ft

 M8 Hex Head 13.8  9.8

 M12 Hex Head 45.9  33.8

    Torque

 Imperial Size Nm  lbs/ft

 1/4 Hex 12.1  9

 5/16 Hex 24.3  17.9

 3/8 Hex 42.3  31.2

 7/16 Hex 67  49.4

 1/2 Hex 103.2  76.1

 9/16 Hex 147.4  108.7

 5/8 Hex 205.3  151.4

 3/4 Hex 363.6  268.1

 7/8 Hex 585  431.5

 1 Hex 877.3  647.1

    Torque

 Metric Size Nm  lbs/ft

 M5-Hex 6.2  4.6

 M6-Hex 10.8  7.9

 M8-Hex 26.1  19.3

 M10-Hex 51.6  38

 M12-Hex 89.2  65.8

 M16-Hex 219.8  162.1

 M20-Hex 430.5  317.5

 M24-Hex 736.8  543.4

–
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5.2 Valve with Gearbox – 
 Side Mounting
Check that the mounting flange is at 
right angles to the input shaft, and 
that the drive bush fits the shaft and 
key with adequate axial engagement. 
Engage “hand”, offer up actuator to 
the input shaft and turn handwheel 
to align keyway and key. Tighten 
mounting bolts.

5.3 Non-Rising Stem Valves – 
 Top Mounting
Treat as for side mounting except that 
when thrust is taken in the actuator, 
a thrust nut must be fitted above the 
drive bush and securely tightened.

5.4 Handwheel Sealing
Ensure that sealing plug in centre of 
handwheel (or spindle cover tube 
depending on which is fitted) is sealed 
with PTFE tape and fully tightened, 
ensuring that moisture does not 
pass down the centre column of the 
actuator.

5.5 IQM Modulating Actuators
The IQM range of actuators are suitable 
for modulating control duty of up to 
1200 starts per hour in accordance with 
IEC 34-1 to S4 50%.

IQM actuators have a dynamic braking 
facility as standard. If mechanical 
overrun of the actuator and valve prove 
to be excessive for accurate control, 
the brake can be enabled by fitting 
a link to the actuator terminal block 
as indicated by the wiring diagram. 
With dynamic braking enabled, motor 
heating effects increase and therefore 
the number of actuator starts should be 
reduced to prevent motor thermostat 
tripping (refer to PUB002-001 for more 
information).

Commissioning of IQM range actuators 
is identical to the standard IQ (refer to 
Sections 7, 8 and 9 commencing on 
page 16).

5.6 IQML Linear Drive Unit
Consists of a lead screw assembly 
arrangement attached to the base 
of the actuator in order to provide a 
linear output stroke between 8mm 
(3/8 in) minimum and 120mm (43/4 in) 
maximum.

The IQML can be supplied with or 
without a yoke mounting adaptor.  
This adaptor consists of four pillars and 
a base flange to suit the valve.

Fig. 5.4 IQML with Yoke

Fig. 5.5 IQML without Yoke
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5.7 IQML Adjusting Linear Stroke
With actuator securely fitted to valve, 
but with the linear drive disconnected, 
ensure valve is at its fully closed (down) 
position.

Remove cover tube from actuator 
handwheel, locate the down stop 
adjustment on the linear drive unit and 
with two spanners loosen the lock nut, 
run the lock nut and tubular down stop 
to the end of the thread.

Fig. 5.6 Down Stop two Spanners

Turn the actuator handwheel clockwise, 
linear drive will move down towards 
the valve spindle, couple linear drive to 
valve spindle.

Turn the tubular down stop clockwise 
into the actuator until it comes to a 
mechanical stop. If the valve must close 
onto its seat by “TORQUE ACTION” 
then back off (anti-clockwise) the 
down stop by one third of one turn 
(equivalent to 1mm). Run the lock nut 
down ontothe tubular down stop and 
tighten with two spanners. There is no 
“up stop” (open) on the linear drive 
unit, the mechanical stop in the valve 
will give this position. Refit the top 
cover tube to the handwheel using PTFE 
tape to seal the thread.

The linear drive unit is pre-packed with 
extreme pressure multi-purpose grease 
MULTIS MS2, use this or an equivalent 
high temperature-bearing grease.

A grease nipple is situated in the base 
of the actuator to enable lubrication of 
the lead screw. Periodically, depending 
on usage and temperature, apply two 
pumps of a grease gun.
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  WARNING:

Ensure all power supplies 
are isolated before removing  
actuator covers.

Check that the supply voltage agrees 
with that stamped on actuator 
nameplate.

A switch or circuit breaker must be 
included in the wiring installation of 
the actuator. The switch or circuit 
breaker shall be mounted as close 
to the actuator as possible and shall 
be marked to indicate that it is the 
disconnecting device for that particular 
actuator. The actuator must be 
protected with overcurrent protection 
devices rated in accordance with 
Rotork publication No. E130E Electric 
motor performance data for IQ range 
actuators.

  WARNING:

Actuators for use on phase to 
phase voltages greater than 600V 
a.c. must not be used on supply 
systems such as floating, or earth-
phase systems, where phase to 
earth voltages in excess of 600V 
a.c. could exist.

6.1  Earth/Ground Connections
A lug with a 6mm diameter hole is 
cast adjacent to the conduit entries for 
attachment of an external protective 
earthing strap by a nut and bolt. An 
internal earth terminal is also provided, 
however it must not be used alone as 
the protective Earth Connection.

6.2  Removing Terminal Cover
Using a 6mm Allen key loosen the four 
captive screws evenly. Do not attempt 
to lever off the cover with a screwdriver 
as this will damage the “O” ring seal 
and may damage the flamepath on a 
certified unit.

Fig. 6

Actuators containing a Setting Tool or 
Setting Tool Pro fitted to the inside of 
the terminal compartment cover are 
identified with a self-adhesive yellow 
label on the outside of the terminal 
compartment cover.

The wiring code card fixed in the cover 
is particular to each actuator and must 
not be interchanged with any other 
actuator. If in doubt check the serial 
number on the code card with that of 
the actuator.

A plastic bag in the terminal 
compartment contains: 
•		Terminal	screws	and	washers. 
•		Spare	cover	“O”	ring	seal. 
•		Wiring	diagram. 
•		Instruction	book.

Fig. 6.1 - Actuator containing Rotork 
Setting Tool.

Fig. 6.2 - Actuator containing Rotork 
Setting Tool Pro.

Fig. 6.3

6.3  Cable Entry

The cable entries on the actuator 
terminal housing are tapped either  
1” NPT or 1½” NPT.

       Cable Connections6
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Only appropriate certified Explosion-
Proof entry reducers, glands or conduit 
may be used in hazardous locations.

Remove red plastic transit plugs. Make 
cable entries appropriate to the cable 
type and size. Ensure that threaded 
adaptors, cable glands or conduit 
are tight and fully waterproof. Seal 
unused cable entries with a steel or 
brass threaded plug. In hazardous areas 
an appropriately certified threaded 
blanking plug must be used.

6.4 Connecting to Terminals

  On EExde enclosure units 
connections to the power and 
control terminals must be made 
using AMP type 160292 ring tabs for 
power and earth terminals and AMP 
type 34148 ring tabs for the control 
terminals.

Refer to the wiring diagram inside the 
terminal cover to identify functions of 
terminals. Check that supply voltage 
is the same as that marked on the 
actuator nameplate.

Remove power terminal screen.

Begin by connecting these cables and 
replace screen.

When all connections are made ensure 
wiring diagram is replaced in the 
terminal compartment.

6.5 Replacing Terminal Cover

Ensure cover “O” ring seal and spigot 
joint are in good condition and lightly 
greased before re-fitting cover.

       Heading

ATTENTION: RED PLASTIC PLUGS IN CONDUIT ENTRIES ARE FOR TRANSIT ONLY.
FOR LONG TERM PROTECTION FIT SUITABLE METAL PLUGS.

ATTENZIONE: I TAPPI IN PLASTICA ROSSA PER L'ENTRATA CAVI SONO SOLO
TEMPORANEI. PER UNA PROTEZIONE PERMANENTE PREGO SOSTITUIRLI CON

APPOSITI TAPPI METALLICI.

 ATENCION: LOS TAPONES ROJOS DE PLASTICO EN LAS ENTRADAS DE CABLE
SON UNICAMENTE PARA TRANSPORTE. PARA PROTECCION PERMANENTE

COLOCAR TAPONES METALICOS APROPIADOS.

 ACHTUNG: DIE ROTEN PLASTIKSTOPFEN SIND NUR FÜR DEN TRANSPORT 
GEEIGNET. FÜR DAVERHAFTEN SCHUTZ SIND DIESE GEGEN GEEIGNETE 

BLINDSTOPFEN AUSZÜTAUSCHEN.

 ATTENTION: LES BOUCHONS PLASTIQUES ASSURENT UNE PROTECTION
TEMPORAIRE. POUR UNE PROTECTION DEFINITIVE UTILISER DES BOUCHONS

METALLIQUES.
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7.1  The Setting Procedure
The Rotork IQ range of actuators is the 
first that enables commissioning to be 
carried out without removing covers.

Setting torque, limit and other functions 
is achieved by using the Infra-Red 
Setting Tool. The Setting Tool is certified 
Intrinsically Safe to allow commissioning 
in hazardous areas.

All the commissioning functions are 
stored in non-volatile memory in the 
actuator. The Setting Tool enables the 
user to view all the functions in turn 
via the actuator display window. As 
each function is viewed its setting can 
be checked and, if required, changed 
within the bounds of that function.

Commissioning may be carried out with 
main power switched on or off. Refer 
to page 22 for Power Off Setting.

The setting procedure is divided into 
two stages:

1.  Basic Settings
 Settings for end of travel limit 
 actions, torque values, limit 
 positions etc.

2.  Configuration Settings
 Settings covering the control, 
 indication and optional 
 equipment functions.

All IQ actuator functions are 
configured before dispatch to 
Rotork standard default settings 
unless alternatives have been 
specified with the order. Should 
difficulty be encountered during 
commissioning the default 
settings can be reinstated, 
returning the actuator 
configuration to its original 
manufactured state. Site 
commissioning can then begin 
again (refer to Section 9.18 page 63).

The default function should be used 
with caution as settings selected after 
manufacture may be essential for the 
safe operation of the valve and/or plant.

Actuator Display

       Commissioning7

 Position Display 50 This may be an open or closed symbol 
   or a percentage open value.
  m
 Torque and Position 50 Refer to Section 10.

  m
 Password P? k    PC     k     Ir     k     tP

  m
 Crossroad cr k
  
  m

  Basic Settings Configuration Settings
  Direction  Indication Contacts
  Limit Actions Control Mode
  Torque Values Options
  Limit Positions Help Screens
    Defaults

  Note: The Basic Settings must be commissioned first.

Torque
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7.2  The Setting Tool (old version)

Specification
Enclosure IP67

Certification EEx ia IIC T4 (intrinsically safe) 
  FM, INT SAFE, Class I & II Div 1 Groups A B C D E F G, T4A 
  CSA, Exia, Class I, II Div 1 Groups A B C D

Power supply  9V Battery (supplied and fitted)

Operating range  0.75m (from actuator display window)

Name Instruction
1. m Key*  Display next function down

2. k Key*  Display next function across

3.  - Key  Decrease/change displayed function’s value or option setting

4.  + Key  Increase/change displayed function’s value or option setting

5.  Key  Enter displayed value or option setting

*  Pressing the two arrow keys together returns the actuator display to the position 
    indication mode

Infra-red local operation (when enabled)

5.  Key  Stop actuator

6.  Key  Open actuator

7.  Key  Close actuator

8. Infra-red Transmitter Window

Fig. 7.1  The Setting Tool

Setting Tool Battery Replacement
Battery status can be checked by looking at the Infra-red transmitter window while 
depressing any Setting Tool button. A flashing red indicator should be seen.

  Battery replacement must be carried out in a safe area. To replace 
the battery remove the six caphead screws in the back of the Setting Tool. 
Remove the back cover to expose the battery.

  In order to maintain hazardous area certification fit only Duracell 
MN1604 or Rayovac Alkaline Maximum NoAL-9V battery types. Refit cover 
ensuring red indicator LED faces the transmitter window in the back cover.

When a button is depressed the Setting Tool transmits the relevant instruction 
to the actuator by infra-red pulses and must therefore be directly in front of the 
actuator indicator window and at a distance no greater than 0.75m.

8 2
4

6

7
5

3
1

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3003 of 3354



18

       Commissioning continued7

7.2  The Setting Tool Pro (new version)

Specification
Enclosure IP54

This Setting Tool Pro has been built in accordance with the following standards:

  USA - Hazardous Area. 
  Factory Mutual - Explosion Proof to NEC Article 500. 
  Intrinsically Safe, Class 1, Div 1, Groups A, B, C & D, T4. 
  Canada - Hazardous Area. 
  CSA - Exia Intrinsically Safe, Class 1, Div 1, Groups A, B, C & D, T4.

Temperature Tamb = -30 ºC to 50 ºC

Power supply  2x 1.5V Batteries (supplied and fitted)

Operating range  0.75m (from actuator display window)

Name Instruction
1. m Key*  Display next function down

2. i Key Display previous function up

3. k Key*  Display next function across

4. o Key  Display previous function across

5.  - Key  Decrease/change displayed function’s value or option setting

6.  + Key  Increase/change displayed function’s value or option setting

7. m Key  Initiate download/upload mode

8.  Key  Enter displayed value or option setting

*  Pressing these two arrow keys together returns the actuator display to the  
    position indication mode

Infra-red local operation (when enabled)

9.  Key  Stop actuator

10.    Key  Open actuator

11.    Key  Close actuator

12. Infra-red Transmitter Window

Fig. 7.2  The Setting Tool Pro

8

2

7

6

11

5

3

1

4

10

12
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Download / Upload Function
This new feature has been introduced 
with the new Rotork Setting Tool 
Pro. It allows the user to download 
datalogger files and download/upload 
configuration files. The new tool is 
weatherproof and intrinsically safe 
and so it can be used safely in all 
environments. For more information 
refer to Section 10.1, page 68.

Setting Tool Pro Battery 
Replacement
Battery status can be checked by looking 
at the Infra-red transmitter window 
while depressing any Setting Tool Pro 
button except the download button. A 
flashing red indicator should be seen.

  Battery replacement must be 
carried out in a safe area. To replace 
the battery remove the six cap head 
screws in the back of the Setting 
Tool Pro. Remove the back cover to 
expose the battery.

  In order to maintain hazardous 
area certification the actuator 
Setting Tool Pro shall only be 
fitted with the following AA size, 
alkaline-manganese, approved 
battery types:

 Duracell, Coppertop, type MN1500 
 Duracell, Procell, type MN1500 
 GP, Super Alkaline, type GP15A

Other types of AA size batteries, 
including Duracell, Ultra, type 
MN1500, must not be fitted. For 
battery replacement see Section 7.

Refit cover ensuring red indicator LED 
faces the transmitter window in the 
back cover.

The enclosure of the actuator Setting 
Tool Pro is manufactured from the 
materials:

 Polycarbonate, ABS blend 
 Polycarbonate 
 Silicon Rubber

If the actuator Setting Tool Pro is likely 
to come into contact with aggressive 
substances (e.g. solvents that may 
affect polymetric materials), then it is 
the responsibility of the user to take 
suitable precautions (e.g. regular checks 
as part of the routine inspections or 
establishing that the materials are 
resistant to the specific chemical) 
that prevent it from being adversely 
affected, thus ensuring that the type of 
protection is not too compromised.

No form of repair must be attempted 
on the actuator Setting Tool Pro.

When a button is depressed the 
Setting Tool Pro transmits the relevant 
instruction to the actuator by infra-red 
pulses and must therefore be directly in 
front of the actuator indicator window 
and at a distance no greater than 
0.75m.

Display Set-Up Mode
The Setting Tool and Setting Tool Pro 
arrow keys are used to access and 
navigate through the actuator set-up 
procedure using the actuator display. 
Each actuator function with it's current 
setting is represented on screen by 
a combination of code and text. The 
Setting Tool change keys (+ and –) 
allow the user to view the available 
setting options.

The examples of displayed functions 
Close Action, [C2] and Open Torque, [tO] 
are shown to the right. Note that a 
setting option or value is highlighted.

This instruction manual uses both code 
and text for description.

Close Action
Close on Torque

Open Torque
40%

Function
Code

Function

Setting
Code

Setting
Option

Function
Code

Function

Setting
Value

Setting
Value
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7.3  Entering the Actuator 
 Setting Procedure
With the actuator securely mounted 
on the valve, the mains supply on and 
Local control or Stop selected.

PRESS THE m KEY.

The actuator upper display will remain 
the same and the lower display will 
change to Torque value. This will be 
represented by Torque = XX% and a 
bar graph. (For instantaneous torque 
& position monitoring, refer to Section 
10, page 66.)

PRESS THE m KEY.

The actuator display will change and 
the password protection display will be 
seen.

The Actuator Function Settings
can be protected by the Use

of a Password

7.4  Setting Mode – Password
To enable setting and adjustment of the 
actuator functions the correct password 
must be entered. The factory set (default) 
password is [ld]. If the actuator has 
previously been set with a site password 
this must be entered.

Use the + or - keys to scroll through the 
available passwords 00–FF (hexadecimal). 
With the correct password displayed press 
the enter key.

PRESS THE  KEY.

Two “setting” bars will appear and will 
remain visible on every function display 
screen. In addition, "Password Correct" 
will be displayed for 3 seconds.

Default Password,
Setting Mode Enabled

7.5  New Password [PC]
To configure a new password, the 
actuator must be in setting mode with 
the password display – setting mode 
enabled – showing,

PRESS THE k KEY.

The display will change to [PC]. Using the 
+ or - key scroll through the available 
passwords until the desired password is 
displayed.

PRESS THE  KEY.

Password Changed to [IE]

NOTE: The new password becomes 
effective the next time setting mode is 
entered.

7.6  Checking Mode
The actuator function settings can be 
checked without entering the correct 
password. The settings can only be 
viewed and not altered. The setting bars 
will not be seen.

Password Display, Checking Mode

Once the procedure has been completed 
in the required mode

PRESS THE m KEY.

The procedure branch [Cr] (crossroad) 
display can now be seen (refer to Section 
7.7 page 21).

       Commissioning continued7

Enter Password
ID Hex

Password Correct
Enter Password

Change Password
IE Hex

Enter Password
ID Hex
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7.7  Crossroad [Cr]

To access the Basic Settings press 
the arrow m key (refer to Section 8 
Commissioning Basic Settings page 22).

To access the Configuration Settings 
press the arrow k key (refer to 
Section 9 Commissioning Configuration 
Settings page 31).

7.8  The Actuator Display –
 Setting/Checking Mode
Actuator functions as laid out in the 
Basic and Configuration commissioning 
stages, can be individually displayed by 
using the Setting Tool arrow keys.

The m arrow key will always display 
the FIRST function on the next level 
DOWN within the procedure.

The k arrow key will always display 
the NEXT function on the SAME level 
and will wrap around the functions on 
the same level.

The actuator display indicator lamps will 
continue to indicate valve position but 
will also flash during IR communication.

Actuator functions are displayed in 
code form in the top left portion of the 
liquid crystal display screen.

The setting for the displayed function is 
shown in the top right hand portion of 
the screen. Depending on the actuator 
function displayed, its setting may be 
an option or a value.

Text relating to the function and setting 
values will be displayed in the lower 
display.

In setting mode the Setting Tool + 
or - keys will cause the setting to be 
changed. In checking mode the settings 
cannot be altered.

In setting mode, once displayed, a new 
setting can be entered into the actuator 
memory by pressing the  key. 
The setting will flash off and back on, 
confirming its selection, and "Stored" 
will be displayed for 2 seconds in the 
text display.

 TOP LEFT  
 PORTION
 Function e.g.

tC = Torque Close

TOP RIGHT 
PORTION
Function Setting
e.g. Value = 40%

LOWER DISPLAY
 Function: Close Torque
 Setting Value: 40%

Typical Actuator Function Display
Setting Mode Enabled

7.9  Returning to
 Valve Position Display
There are five ways of returning to valve 
position display:

1.  Approximately 5 minutes after the 
 last Setting Tool operation the 
 display will automatically return to 
 position display.

2.  Press the m and k arrow keys
 together.

3.  Press the m arrow key until the  
 display returns to position.

4.  Select Remote control using the  
 red Local/Stop/Remote selector.

5. If you have the new Setting Tool  
 Pro then you can use the iarrow  
 key to return to position display.

Basic Setup
Config Setup

Close Torque
40%
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Fig. 8

ELECTRICAL OPERATION MUST 
NOT TAKE PLACE UNTIL THE BASIC 
SETTINGS HAVE BEEN MADE AND 
CHECKED. 

The actuator’s Basic Settings affect 
the correct operation of the valve by 
the actuator. If the actuator has been 
supplied with the valve, the valve maker 
or supplier may have already made 
these settings.

This instruction assumes setting mode 
has been entered (refer to section 7.4 
page 20). 

Viewing the Basic Settings
With the actuator mounted on the 
valve, the power supply on and Local 
or Stop control selected, point the 
Setting Tool at the actuator indicator 
window from a distance of no more 
than 0.75m. By pressing the m key 
and, when appropriate, the k key, 
it is possible to move through the 
procedure, displaying the various 
functions and their settings as shown 
in Fig. 8.1 (refer to page 23).The 
right-hand side of Fig.8.1 explains the 
function of each LCD display.

Power Off Setting
IQ allows settings to be viewed and 
set without main power. To enable this 
function, engage handwheel drive and 
rotate until the output drive moves 
(refer to page 3). The Setting Tool can 
now be used. As long as a Setting 
Tool key press takes place within the 
30 seconds timeout period, Power 
Off Setting will remain enabled. If no 
infra-red Setting Tool communication 
takes place the display will return to 
indicating position. The actuator must 
then be operated by handwheel to 
re-enable Power Off Setting.

  Settings and operation must 
be verified by electric operation 
and function test of the actuator 
to ensure correct operation.

       8 Commissioning –
Basic Functions
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Torque

Viewing the Basic Settings

Function  Description
  

Position Display 50  (This may be an open or closed symbol or a % open value.)
 m   m
 50  Torque and Position Display

 m   m
P?  k  PC  k  Ir  k  tP Password k Password Change k IrDA k Torque Reference Profile

 m   m
Cr   k  Configuration Crossroad k Configuration Settings, refer to page 32.

 

C1  k  C2  k  C3 Direction to Close k Close Action k Open Action

 m   m
tC  k  tO Torque Value Closing k Torque Value Opening

 m   m
LC  k  LO Limit Closed k Limit Open

 m   m
 50  Position Display

Fig. 8.1 Basic Setting Displays

BASIC SETTINGS CONTENTS
  page

C1 Direction to Close   24
C2 Close Action   25
C3 Open Action   26
tC Torque Value Closing   27
tO Torque Value Opening   28
LC Set Limit Closed   29
LO Set Limit Open   29

REFER TO SECTION 7, COMMISSIONING
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The actuator can be configured to be 
clockwise or anti-clockwise to close. 
Manually operate actuator and valve 
to establish correct closing direction. 
Conversion Handwheel direction labels 
are available.

 50 

 m
 50

 m
P?  k  PC  k  Ir  k  tP

 m
cr

 m
 c1  k  c2  k  c3

 m
tC  k  tO

 m
LC  k  LO

 m
 50

Using the + or - key, display the 
character conforming to correct closing 
direction.

[C] in the Setting Field Indicating 
Clockwise to Close

[A] in the Setting Field Indicating 
Anti-clockwise to Close

Having ensured that the display 
corresponds to the established     
closing direction

PRESS THE  KEY.

The displayed option will flash (stored), 
indicating that it has been set.

PRESS THE k KEY.

       Direction to CloseC1

Close Direction
Clockwise

Close Direction
Anticlockwise

Torque
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The actuator can be configured to close 
on torque for seating valves and limit 
for non-seating valves.

50 

 m
50

 m
P?  k  PC  k  Ir  k  tP

 m
cr

 m
 c1  k  c2  k  c3

 m
tC  k  tO

 m
LC  k  LO

 m
50

  Refer to valve manufacturer 
for recommended setting.

In the absence of valvemaker 
instructions refer to the following table

 
Valve type Close Open

Wedge gate “torque” “limit” 
Globe “torque” “limit”

Butterfly “limit” “limit” 
Thru conduit “limit” “limit” 
Ball “limit” “limit” 
Plug “limit” “limit” 
Sluice gate “limit” “limit” 
Penstock “limit” “limit” 
Parallel slide “limit” “limit”

Using the + or - key, display the 
required option.

[CL] in the Setting Field Indicating 
Close on Limit - default setting.

[Ct] in the Setting Field Indicating 
Close on Torque.

Having selected the required option

PRESS THE  KEY.

The displayed option will flash (stored), 
indicating that it has been set.

PRESS THE k KEY.

NOTE: When set to close on torque, 
the actuator will apply the level of 
torque as set for [tC] in seating the 
valve (refer to [tC] page 27).

       Close ActionC2

Close Action
Close on Torque

Close Action
Close on Limit

Torque
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The actuator can be configured to  
open on torque for back seating valves 
or limit for non back seating valves.

  Refer to valve manufacturer 
for recommended setting. In the  
absence of valvemaker instructions  
set “Open Limit”.

50 

 m
50

 m
 P?  k  PC  k  Ir  k  tP

 m
 cr

 m
 c1  k  c2  k  c3

 m
 tC  k  tO

 m
 LC  k  LO

 m
50

Using the + or - key display the 
required option.

[OL] in the Setting Field Indicates 
Open on Limit - defualt setting.

[Ot] in the Setting Field Indicates 
Open on Torque.

PRESS THE  KEY.

The displayed option will flash (stored), 
indicating that it has been set.

PRESS THE k KEY.

NOTE: When set to open on torque, 
the actuator will apply the level of 
torque as set for [tO] in back seating 
the valve (refer to [tO] page 28).

       Open ActionC3

Open Action
Open on Torque

Open Action
Open on Limit

Torque
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The value of torque available in the 
close direction can be configured.

  Refer to valve manufacturer 
for recommended value.

The closing torque value can be varied 
between 40% and Rated (100%), in 
1% increments.

50 

 m
50

 m
P?  k  PC  k  Ir  k  tP

 m
 cr

 m
 c1  k  c2  k  c3

 m
 tC  k  tO

 m
LC  k  LO

 m
50

Using the + and - keys, the display 
recommended value. In the absence of 
a recommended torque value, try a low 
setting and increase until satisfactory 
valve operation is achieved.

  If the actuator fails to 
complete a closed valve operation 
due to the set torque being 
reached (Torque Trip CL Alarm, page 5) 
this may indicate a valve and/or 
process problem or change. It is the 
responsibility of the user to ensure 
the valve and process conditions are 
within specified operational limits 
before increasing the Set Close 
torque value.

PRESS THE  KEY.

The displayed value will flash (stored), 
indicating that it has been set.

Should the set level of torque be 
developed in closing, the actuator will 
torque trip and stop.

PRESS THE k KEY.

NOTE: Rated torque is quoted on the 
actuator nameplate.

40% of Rated Torque

99% of Rated Torque

Rated Torque

       Close TorquetC

Close Torque
40%

Close Torque
99%

Close Torque
100%

Torque
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The value of torque available in the 
open direction can be configured.

  Refer to valve manufacturer 
for recommended value.
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The opening torque value can be 
varied between 40% and Rated, in 1% 
increments. In addition “Boost” can 
be configured when no open torque 
protection is required.

  BOOST SHOULD NOT BE 
SELECTED WHEN THE ACTUATOR 
HAS BEEN CONFIGURED TO OPEN 
ON TORQUE (refer to [C3] page 26) 
UNLESS BACK SEATING AT RATED 
TORQUE IS ACCEPTABLE.

Using the + and - keys, display the 
recommended torque value.

In the absence of a recommended 
torque value, try a low setting and 
increase until satisfactory valve 
operation is achieved.

  If the actuator fails to 
complete a open valve operation 
due to the set torque being 
reached (Torque Trip OP Alarm, page 
5) this may indicate a valve and/or 
process problem or change. It is the 
responsibility of the user to ensure 
the valve and process conditions are 
within specified operational limits 
before increasing the Set Open 
torque value.

NOTE: Rated torque is quoted on the 
actuator nameplate. Boost torque is at 
least 140% of Rated torque.

PRESS THE  KEY.

The displayed value will flash (stored), 
indicating that it has been set.

Should the set level of torque be 
developed in opening, the actuator will 
torque trip and stop.

PRESS THE m KEY.

40%

99%

Rated

Boost

In checking mode, on pressing the m 
key after reviewing open torque setting, 
the display will revert to valve position.

       Open TorquetO

Open Torque
40%

Open Torque
99%

Open Torque
100%

Open Torque
Boost

Torque
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NOTE: It is possible to set the Open 
Limit Position [LO] first.
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NOTE: When in checking mode Set 
Limit Closed [LC] does not appear.

With [LC] displayed

Limit Closed

Move valve manually to the closed 
position. Allow for overrun by 
winding actuator output open by 
1/2 to 1 turn.

PRESS THE  KEY.

The two bars will flash (stored) and the 
closed indicator lamp will illuminate, 
indicating closed limit position has been 
set.

PRESS THE k KEY.

To check closed limit position hand 
wind valve open until the amber lamp 
illuminates. Wind valve back closed 
until the closed lamp illuminates.

 50

  m
 50

  m
 P?  k  PC  k  Ir  k  tP

  m
 cr

  m
 c1  k  c2  k  c3

  m
  tC  k  tO

  m
 LC  k  LO

  m
 50

NOTE: When in checking mode Set 
Limit Open [LO] does not appear.

With [LO] displayed

Limit Open

Move valve manually to the open 
position. Allow for overrun by 
winding actuator output closed by 
1/2 to 1 turn.

PRESS THE  KEY.

The two bars will flash (stored) and the 
open indicator lamp will illuminate, 
indicating open limit position has been 
set.

PRESS THE m KEY.

The open symbol (refer to Fig. 3.3. 
page 4) should now appear.

       Set Limit ClosedLC        Set Limit OpenLO

Set Close Limit
Move to Close      

Set Open Limit
Move to Open     

Torque

Torque
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 50 
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If the procedure has been followed as 
described, the positional display will 
indicate that the actuator is in the open 
position.

Select Remote control momentarily, 
using the red selector to exit setting 
procedure and then select required 
control: Local, Stop or Remote.

With the correct settings made electric 
operation can now be carried out 
safely.

       Return to
Positional Display

Torque
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Fig. 9

The Configuration Settings can be 
configured to suit site control and 
indication requirements. It is important 
that Basic Settings such as limits and 
torque switch settings are set before 
work commences on commissioning 
the Configuration Settings (refer to 
page 22). 

The layout of the Configuration 
Settings accessed with the Setting Tool 
are detailed in Fig. 9.1. To successfully 
commission the Configuration Settings, 
information about the site or process 
control system will be required.

The supplied actuator Wiring Diagram 
details control and indication devices 
fitted to the actuator along with 
terminal connection detail and standard 
remote control wiring systems.

Power Off Setting
IQ allows settings to be viewed and 
set without mains power. To enable 
this function, engage handwheel drive 
and rotate until the output drive moves 
by one turn (refer to page 3).The 
Setting-Tool can now be used. As 
long as a Setting Tool key press takes 
place within the 30 seconds timeout 
period, Power Off Setting will remain 
enabled. If no infra-red Setting Tool 
communication takes place the display 
will return to indicating position. The 
actuator must then be operated by 
handwheel to re-enable Power Off 
Setting.

  Settings and operation must 
be verified by electric operation 
and function test of the actuator 
to ensure correct operation.

      9 Commissioning –
Configuration Settings
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  Positional Display

m

m
 P? k PC k Ir k tP

m       Contact Function Value  Contact Form

 cr k Contact S1  r1 k r1 k r1
      m
  Contact S2  r2 k r2 k r2
      m
  Contact S3  r3 k r3 k r3
      m
  Contact S4  r4 k r4 k r4
      m  ESD  ESD Thermostat  ESD Overide  ESD Override  Maintained  2-wire  External Interlocks  Conditional  Torque Switch
      ESD Action  Contact Type  Bypass  Interlocks  Local Stop  Local Control  Control  & Partial Stroke  Control  Bypass
  Control Mode
  Configuration  A1 k A2 k A3 k A4 k A5 k A6 k A7 k A8 k A9 k At

      m
      Extra Indication 4-20mA  Remote  Interrupter  Setting Tool  Power Loss  Choose  Mid-Travel
      Contacts  CPT  Control Source  Timer  Local Control  Inhibit  LED Colour  LED  Language

  Option Selection OE k OI k Od k OJ k Or k OS k OH k OU k UL

      m
  Option Functions –    If Analogue, Bus System or Interrupter Timer control options are fitted their appropriate set-up screens will be automatically inserted here.

      m
      Software  Option 1  Option 2    Service
      Version  Version  Version  Reset  Password

  Service Mode  Un k UI k U2 k Ur k UP

      m
  Help Screens  H1 k H2 k H3 k H4 k H5 k H6 k H7 k H8 k H9

      m
  Default Option d1 k d2

      m
         Return to Positional Display               Fig. 9.1 Configuration Settings

IrDA
comms

Primary
Functions

  

m

Torque

50

Torque Reference
Profile
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Having established that the Basic 
Settings have been correctly set, the 
Configuration Settings can now be 
configured to suit site control and 
indication requirements.

It is possible to move through the 
various Configuration Settings as shown 
in Fig. 9.1 using the k and m keys.

The actuator wiring diagram will 
indicate any options fitted.

Options Setting Tool Local Control 
[Or] and Power Loss Inhibit [OS] are 
standard features, their use being 
optional.

In order to display the Configuration 
Settings it is necessary to press the m 
key until [Cr] appears.

If you have chosen to enter 
Configuration Settings in the checking 
mode the display will be as Fig. 9.2.

If you have chosen to enter 
Configuration Settings in the setting 
mode the display will be as Fig. 9.3 
(refer to Section 7).

Fig. 9.2                    Fig. 9.3

PRESS THE k KEY.

   9.1

CONFIGURATION SETTINGS

  page

9.1  Accessing the Configuration Settings  33
9.2  Indication Contacts S1, S2, S3 and S4  34
9.3  Control Mode Configuration  36
9.4  Option Extra Indication Contacts S5–S8  39
9.5  Option CPT (4-20mA Indication)  40
9.6  Option Folomatic (Analogue Position Control) 41
9.7  Remote Control Source  44
9.8  Bus System Option Pakscan  45
9.9  Bus System Option Modbus  48
9.10  Bus System Option Profibus DP  51
9.11  Bus System Option DeviceNet  54
9.12  Bus System Positioning Control Settings  57
9.13  Option Interrupter Timer  59
9.14  Setting Tool Local Control  61
9.15  Inhibit Operation After Power Loss  61
9.16  Indicator LEDs  62
9.17 Display Language 62
9.18  Default Options  63
10.2  Help Screens  71
10.3  IrDA Diagnostics and Configuration  76

Accessing the
Configuration Settings

    Basic Setup
     Config Setup

Basic Setup
Config Setup
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Indication contacts S1 [r1], S2 [r2], S3 
[r3] and S4 [r4] may each be set to trip 
for any one of the following functions:

Code Function (as displayed)

 [CL]  Closed Limit
 [OP]  Open Limit
 [Po] Position % Open
 [rr]  Motor Running
 [dC]  Closing
 [dO]  Opening
 [d?]  Moving
 [HA]  Hand Operation
 [bL]  Moving-Blinker
 [UA]  Valve Alarm
 [tC]  Torque Trip Close (direction)

 [tO]  Torque Trip Open (direction)

 [tt]  Torque Trip (any position)

 [tl]  Torque Trip Mid (travel)

 [St]  Motor Stalled
 [LS]  Stop Selected
 [Lo]  Local Selected
 [rE]  Remote Selected
 [CA]  Control Alarm
 [ES]  ESD Active

 [Ol]  Open Interlock Active
 [Cl]  Close Interlock
 [lL]  Interlock Active
 [AA]  Actuator Alarm
 [Ht]  Thermostat Tripped
 [LP]  Lost Phase *

 [24]  24V Power Failure **

 [bA]  Battery Low
 [rP]  Relay Parity
 [PA]  Partial Stroke Active
 [PE]  Partial Stroke Error

The S contact form can be set normally 
open [no] or normally closed [nc].

The procedures for setting up contacts 
S2, S3 and S4 are the same as those 
shown for S1.

Unless specified with order, the 
default settings for indication 
contacts are as follows:

S1 – [CL] Closed Limit [no]

S2 – [OP] Open Limit [no]

S3 – [CL] Closed Limit [nc]

S4 – [OP] Open Limit [nc]

* [LP] Function not available for phases 
1 & 2, only for phase 3. For phase loss 
detection on phase 1 & 2 please use 
monitor relay

** [24] Function not available if the 3 
phase supply is lost.

Using the + or - key display the desired 
function.

PRESS THE  KEY.

The displayed function will flash 
indicating that it has been set.

Contact S1 Configured to Trip         
at Valve Closed Limit

PRESS THE k KEY.

       Contact S1 - Functionr1    9.2 Indication Contacts
S1, S2, S3 and S4

Close Limit
  S1 Contact
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This screen will only display if relay 
function is set to [P0] Position Open.

When the S contact function is set to 
[P0], the required intermediate position 
value must be set. 
No other contact function requires 
a value to be set.

The value can be set from 1% open to 
99% open in 1% increments.

Using the + or - key, display the 
required value.

PRESS THE  KEY.

The displayed value will flash (stored) 
indicating that it has been set.

Value Set to Indicate
25% Open

PRESS THE k KEY.

Use the + or - keys to select between 
[nO] Normally Open and [nC] Normally 
Closed.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Contact S1 Configured as a  
Normally Open Contact

NOTE: If function [PO] Position Open 
is selected and it is configured as a 
normally open contact it will make at 
the set value with the actuator moving 
in the open direction.

To access S2–S4

PRESS THE m KEY.

     r1 Contact S1
Contact Form

  S1 Contact
Normally Open

       Contact S1 - Valuer1

S1 % Position
25%
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The Control Mode Configuration affects 
how the actuator will respond under 
conditions of emergency shut down, 
local control, remote control interlocks, 
and 2-wire remote control. Also 
included is an unseating torque switch 
bypass function. Unless specified with 
order, the control mode configuration 
will be set as shown for default 
configuration on page 63.

If it is necessary to change the 
configuration follow the instructions in 
this section.

There are 10 configurable control 
functions:

Code Function (as displayed)

 [A1] ESD Action

 [A2] ESD Contact Type
 [A3] ESD Override Stat
 [A4] ESD Override Interlocks
 [A5] ESD Override Local Stop
 [A6] Maintain Local Control
 [A7] 2-wire Remote Priority
 [A8] Interlocks
 [A9] Conditional Control
 [At] Torque Switch Bypass.

An active ESD signal applied to the 
actuator will override any existing or 
applied local or remote control signal. 
ESD can be configured to override the 
motor thermostat, active interlocks or 
local stop selection. Refer to A3, A4 
and A5.

The default action under an active ESD 
signal is to stay put [SP] Stay Put.

Press the + or - key to select the 
required ESD action:

[OF] Off on ESD

[CL] Close on ESD

[SP] Stay Put on ESD

[OP] Open on ESD

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The default setting for ESD Contact 
Type is [nO] Normally Open.

For actuators set to ESD [nO] Normally 
Open the ESD Signal must be applied 
to activate the ESD command. For ESD 
[nC] Normally Closed the signal must 
be removed to activate the command. 
Press the + or - key to choose the 
contact type.

PRESS THE  KEY.

The displayed option (stored) will flash 
indicating that it has been set.

Actuator Responds to a Normally 
Open ESD Contact (Signal Applied)

The default setting for ESD Override 
Thermostat is [OF] No during ESD. 
The thermostats remain in circuit and 
enabled during ESD.

The motor thermostats can be bypassed 
during ESD as a factory set, hard-
wired option only. Contact Rotork for 
information.

 Danger: Actuator hazardous 
area certification is invalidated 
while the thermostats are 
bypassed.

[A3] should be set to reflect the factory 
set configuration of thermostat bypass.

During an ESD event:

[A3] = [OF] No, thermostats enabled

[A3] = [On] Yes, thermostats bypassed

        ESD ActionA1        ESD Contact TypeA2      A3Control Mode
Configuration

ESD Override 
Thermostat

ESD Action
Close

ESD Contact Type
Normally Open

ESD Override
Stat:  No

9.3
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The default setting for ESD Override 
Interlocks is [OF] No. ESD action will not 
override an active interlock applied to 
the actuator.

If an applied ESD signal is required to 
override active interlocks causing the 
ESD action as set for A1, press the 
 + or - key. The display will change to 
[On] Yes.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The default setting for ESD Override 
Local Stop is [OF] No. ESD will not 
override local stop when selected.

If an applied ESD signal is required to 
override local stop causing the ESD 
action as set for A1, press the + or - key. 
The display will change to [On] Yes.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The default setting for Local Actuator 
Pushbutton control is self-maintained 
[On] Yes.

If non-maintained actuator pushbutton 
control is required (jogging, inching, 
push to run), press the + or - key. The 
display will change to [OF] No.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The default setting for 2-wire Remote 
Priority is [SP] Stay Put. If an open and 
closed remote control signal are applied 
simultaneously the actuator will stay 
put (stop if running). Refer to actuator 
wiring diagram or PUB002-002.

Use the + or - key to select the 
required priority:

[OP] Open

[SP] Stay Put

[CL] Close

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

2-wire Control – Stay Put Priority

ESD Override
Interlocks:  No

ESD Override
Local Stop:  No

Maintain Local
Control:  Yes

2-Wire Remote
Priority:  Stay

 A4 ESD Override
Interlocks  A5 ESD Override

Local Stop  A6 Maintain
Local Control  A7 2-wire Remote

Priority
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Actuators are delivered with the 
interlock facility disabled [OF] Disabled. 
Refer to the actuator wiring diagram or 
publication E120E for interlock control 
circuits.

To enable remote external interlocks 
press the + or - key.

The display will change to [On] 
Enabled.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Note: If interlocking is required in only 
one direction, it will be necessary to 
connect a link between the actuator 
terminals associated with the other 
direction. Refer to wiring diagram.

The actuator can be set to carry out a 
partial stroke test using a signal applied 
to the open interlock input to initiate 
a partial stroke test. Refer to wiring 
diagram. 

The default for partial stroke/interlocks 
is [OF] Disabled.

To enable partial stroke testing press 
the + or - key.

The display will change to [PS] Partial 
Stroke.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set. 

To access partial stroke test settings 
PRESS THE m KEY.

Refer to Appendix A, page 82 for 
instructions on partial stroke settings.

Where a high level of safety integrity 
is required, Conditional Control can 
be configured. In this mode two 
discreet signals are required for remote 
operation. Remote control will be 
conditional on both a control signal 
(open or close) and the appropriate 
interlock signal being applied 
simultaneously. Failure of either or a 
spurious signal will not cause operation.

Interlocks [A8] must be set [On] 
Enabled. Interlock signals are not 
required for local operation.

The default setting for conditional 
control is [OF] Disabled. To enable 
conditional control press the + or - 
key.The display will change to [On] 
Enabled.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The default setting for Torque Switch 
Bypass is [OF] Off, the torque switches 
are not bypassed during the unseating 
movement.

To bypass the torque switches during 
the unseating movement press the + 
or - key.

The display will change to [On].

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The torque switches will be bypassed 
from closed limit to 5% open when 
opening and from open limit to 95% 
when closing. Bypassing the torque 
switches makes torque in excess of 
rated and up to actuator stall available 
for unseating a ‘‘sticky’’ valve. Outside 
these positions the torque setting will 
revert to the values set for [tC] Close 
Torque, see page 27 and [tO] Open 
Torque, page 28.

       Interlocks        Partial StrokeA8 A8        Conditional ControlA9        Torque Switch BypassAt

Interlocks
Disabled

Interlocks
Partial Stroke

Conditional
Control:  Disabled

Torque Switch
Bypass:  Off
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Extra indication contacts S5 [r5], S6 
[r6], S7 [r7] and S8 [r8] are available as 
an option.

Check actuator circuit diagram for 
inclusion.

When the Extra Contact Option is 
included the set-up procedure and 
available contact functions for S5 – S8 
are identical to S1–S4 (refer to Section 
9.2 page 34).

Unless specified with order the default 
setting for the extra indication contacts 
will be as follows:

S5 [r5] Close limit

S6 [r6] Open limit

S7 [r7] Torque trip mid

S8 [r8] Remote selected

NOTE: If the Extra Contact Option is 
not included in the actuator build, any 
settings made for S5–S8 will have no 
effect on the indication output of the 
actuator.

The action of turning on the Extra 
Contact Option makes an additional 
series of set-up screens available

Press the + or - key to select the Extra 
Contact Option set-up screens [On].

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

PRESS THE m KEY TO ACCESS S5 
TO S8 SET-UP DISPLAYS.

The procedure for setting S5 to 
S8 is the same as that for S1 to S4 
(refer to Section 9.2 page 34).

Extra Contacts
Menu:  On

Extra Contacts
Menu:  Off

 9.4 Option Extra
Indication Contacts  OE Display Extra Contact

Set-up Screens
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Setting instructions for actuators 
including a CPT providing 4-20mA 
analogue position feedback.

The CPT is an optional extra. It may be 
internally or externally powered.

Check wiring diagram for inclusion and 
connection details.

With [HI] Displayed, the CPT operates 
Close=4mA, Open=20mA

If Close=20mA, Open=4mA is required, use 
the + or - key to change to [LO].

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that the option has been set.

NOTE: If the actuator has options 
Folomatic and CPT, redefining the 
CPT, will require the Folomatic to be 
recommissioned (refer to Section 9.6 
Folomatic [OI] page 41).

 9.5 Option CPT [OI] –
4-20mA Indicator

Analog Feedback
CL=4mA  OP=20mA
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Setting instructions for 
actuators including a Folomatic 
proportional controller for use in 
analogue valve position control.

The Folomatic is an optional 
control device. Check actuator 
wiring diagram for inclusion.

Before setting the parameters for 
Option Folomatic ensure Remote 
Control Source [Od] has been 
selected to [bo] in Section 9.7.

Folomatic set up screens will be 
automatically displayed when the 
option is fitted. Refer to actuator wiring 
diagram.

This instruction lists the Folomatic 
function displays in their sequence and 
assumes that all Folomatic functions are 
to be checked/set.

The actuator should be selected in Local 
or Stop with the analogue input signal 
connected to terminals 26(+ve) and 
27(–ve) (refer to wiring diagram).

Before commissioning of the Folomatic 
functions can begin, the Folomatic 
Feedback must be set to suit the 
applied set point signal.

With [HI] displayed, a 20mA signal will 
correspond to the valve opening.

If a high input signal is required to 
correspond to valve closing use the  
+ or - key to change to [LO] CL=20mA.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

If setting [OI] is modified after 
commissioning the Folomatic, it will 
be necessary to recommission the 
Folomatic.

Press the m key to access the 
Folomatic set-up display menus.

Using the + or - key select [ l] Current 
for current input signal or [ U] Voltage 
for voltage input signal.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The signal type selected will determine 
what is displayed on the input signal 
range screen [Fr] Analog Signal.

Press the k key to display:  
[Fr] Analog Signal.

Analog Feedback
CL=4mA  OP=20mA

 9.6 Option Folomatic –
Analogue Control        Folomatic FeedbackOI  FI Analogue

Signal Type

Analog Signal
Type:  Current
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Using the + or - key select for required 
signal within the range of 0–5mA or 
volts, 0–10mA or volts or 0–20mA or 
volts (i.e. 4–20mA).

If [FI] is set to current, mA ranges will 
be displayed. If [FI] is set to Voltage, 
voltage ranges will be displayed.

0–20mA Range Selected

0-20V Range Selected

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[FL] Low Set Point Position.

  APPLY MINIMUM
SET POINT SIGNAL

Using the + or - key select:

[ ] [ ]  Closed = valve closed
[00] to [99]  = percentage open
[ ]  Open = valve open

to correspond with the LOW set point 
signal.

PRESS THE  KEY.

The displayed value will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[FH] High Set Point Position.

  APPLY MAXIMUM
SET POINT SIGNAL

Using the + or - key select:

[ ] [ ]  Closed = valve closed
[00] to [99]  = percentage open
[ ]  Open = valve open

to correspond with the HIGH set point 
signal.

PRESS THE  KEY.

The displayed value will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[Fd] Deadband.

If the actuator hunts or responds 
unnecessarily to a fluctuating input 
signal the deadband must be increased. 
If more accurate control is required the 
deadband may be decreased.

Use the + or - key to select the 
deadband width. Range 00–99 
corresponds to 0–9.9% of setpoint 
signal.

NOTE: Maximum deadband is 9.9% 
of valve stroke. Normally, minimum 
deadband should not be less than 1%.

PRESS THE  KEY.

The displayed value will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[Ft] Motion Inhibit Time.

Deadband
1.2%

 Fd Deadband
Adjustment Fr Input

Signal Range  FL Valve Position
LOW Set Point  FH Valve Position

HIGH Set Point

Analog Signal
Range:  4-20mA

Low Set Point
Position:  Closed

High Set Point
Position:  Open

Analog Signal
Range:  0-20V
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The motion inhibit timer introduces 
a delay in the actuator response to 
a rapidly fluctuating input signal, 
preventing unnecessary movement.

Once the system stabilises the actuator 
will respond to steady changes in the 
input signal as necessary.

Use + or - key to adjust motion inhibit 
time in seconds: range 0–99. Normally 
it is recommended that motion inhibit 
time should not be set to less than 5 
seconds (refer to note on page 61).

PRESS THE  KEY.

The displayed value will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[FA] Loss of Signal.

Use + or - key to enable [On] or 
disable [OF] action on loss of set point 
signal.

[On] –  Failsafe as determined by [FF].

[OF] –  Go to Low SP 

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

NOTE: Failsafe action “ON” will be 
effective only for systems using an 
offset or live zero signal range, for 
example 4–20mA.

[FF] will only be displayed if [FA] has 
been set to [On].

Press the k key to display:  
[FF] Failsafe Action.

Failsafe action when [FA] Loss of Signal 
set to [On] Failsafe only.

Use + or - key to select, on loss of 
input signal:

[Lo] –  Go to Low SP position.

[SP] –  Stay Put

[Hl] –  Go to High SP position.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Using a switched input you can select 
between Folomatic (Auto) operation and 
Manual (hardwired remote) operation. 
This can be used in applications where 
you want the option to override the 
Folomatic to allow full manual control of 
the actuator from the control room.

Actuators dispatched will have this 
feature disabled as the default in order 
to minimise commissioning time. If you 
would like this feature enabled, use the 
+ or - key to select [On] Enabled.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Using the wiring diagram supplied with 
the actuator, follow the instructions 
on how to connect the Manual / Auto 
selection switch.

Commissioning of the Folomatic is 
now complete. Remote control may be 
selected.

Motion Inhibit
Time:  05 seconds

Loss of Signal
Failsafe

Failsafe Action
Go to Low SP

 Ft Motion Inhibit
Timer Adjustment  FA Action On Loss of

Set Point Signal         Failsafe ActionFF

Manual / Auto
Disabled

 FC Manual/Auto
Selection
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The available forms of remote control 
are listed below:

1 - Standard hardwired control
2 - Analogue control-Option Folomatic
3 - Network control including:
 Option Pakscan
 Option Modbus
 Option Profibus
 Option Foundation Fieldbus
 Option DeviceNet

The setting for Remote Control Source 
will depend on the type of remote 
control required and the option 
specified and fitted. Check actuator 
circuit diagram for remote control form.

The setting of Remote Control Source 
will be determined by the option that 
has been fitted, if any.

[rE] Hard-Wired Only: Pushbutton/relay  
 contact control.

[oP] Network: Pakscan, Profibus,  
 Modbus, Foundation Fieldbus or  
 DeviceNet control.

[bo] Folomatic: Analogue Proportional  
 control.

[OF] Remote Disabled: Remote control  
 disabled.

To change the remote source press the 
+ or - key until the required setting is 
displayed.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Standard Hardwired
Remote Control

       Remote Control Source9.7        Remote Control SourceOd

Control Type
Hard-wired Only
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Setting instructions for actuators 
including an optional Pakscan Field 
Control Unit – check wiring diagram for 
inclusion.

Before setting the parameters for 
Option Pakscan ensure Remote 
Control Source [Od] has been 
selected to [oP] in Section 9.7. 
(refer to page 44)

The actuator Pakscan Field Control Unit 
must be allocated a unique loop node 
address.

The actuator must be in “Loopback” 
and isolated from Pakscan loop traffic 
for its address to be set or changed. 
Loopback can be achieved in two ways:

1.  Turn OFF the master station.

2.  Isolate the actuator from the
 2-wire control loop both in & out.

Using the + or - keys display the 
required loop address.

Address to be set within the range 
01-240 (01–F0 Hexadecimal). (refer to 
table on page 79).

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[Pb] Baud Rate.

The actuator Pakscan Field Control Unit 
baud rate must be set to the loop baud 
rate. For a Pakscan 2-wire control loop 
the selected baud rate must be common 
to the master station and all the field 
control units included in the loop.

The actuator must be in “Loopback” 
and isolated from Pakscan loop traffic 
for its baud rate to be set or changed.

Loopback can be achieved in two ways:

1.  Turn OFF the master station.

2.  Isolate the actuator from the
 2-wire control loop both in & out.

Using the + or - keys display the 
required baud rate.

[01] = 110 baud

[03] = 300 baud

[06] = 600 baud

[12] = 1200 baud

[24] = 2400 baud

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[PF] Aux I/P Mask.

Node Address
Hex 01  :  Dec 001

 9.8 Bus System
Option Pakscan

PA  Pb Pakscan
Baud Rate

Baud Rate
2400 Baud

Pakscan Node
Address
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The IQ actuator has the facility to accept 4 auxiliary inputs (AUX1–AUX4). These 
are used when supplementary remote control or digital auxiliary inputs are required 
in addition to the standard control and feedback features incorporated into the 
Pakscan card. It is also possible to have a combination of both remote control and 
volt-free inputs to provide, for example, open and close control as well as a high 
and low tank level alarm indication, supplied via an external transducer.

The hexadecimal number displayed under PF can be considered as a ‘‘software 
mask’’. It is this mask that tells the Pakscan card what type of input to expect, 
control or input signal, and what form the input will be, normally open or normally 
closed (refer to page 79 for Binary, Hexadecimal and Decimal Conversion Table).

To decipher the mask the number needs to be split into two separate hexadecimal 
characters, each of which can be sub-divided into 4 binary bits. The first 4 bits 
represent the function and the second 4 represent the input source (known as 
invert). Pictorially this can be represented as:

 Left side hex character Right side hex character
 Aux 4 to 1 (function) AUX 4 to 1 (Invert)
Bits 4 3 2 1 4 3 2 1

When used for remote control of the actuator bits 4 to 1 of the function character 
have been designated as follows:

Bit 4 (AUX4)  –  ESD

Bit 3 (AUX3)  –  Stop (Maintain)

Bit 2 (AUX2)  –  Close

Bit 1 (AUX1)  –  Open

(When used for digital signal inputs they are simply designated as AUX 4 to AUX 1) 

Rules

1. Function bit set to ‘‘0’’
Any function bit set to ‘‘0’’ indicates that the particular aux input is to be treated as 
a digital signal for field status reporting, e.g. a level switch or motor running status.

If the corresponding invert bit is set to a ‘‘0’’, an open contact is reported as a logic 
"1" and a closed contact is reported as a logic ‘‘0’’ (i.e. this will invert the input).

If the corresponding invert bit is set to a ‘‘1’’, an open contact is reported as a logic 
"0" and a closed contact is reported as a logic ‘‘1’’ (i.e. this gives a noninverting 
input).

2. Function bit set to ‘‘1’’
Any function bit set to ‘‘1’’ indicates that the particular aux input is to be treated as 
a digital command to operate the actuator.

When the corresponding invert bit is set to a ‘‘0’’ this represents an N.C. contact 
as being the command source, i.e. a closing contact de-energises the input and an 
opening contact energises the input.

When the corresponding invert bit is set to a ‘‘1’’, this represents an N.O. contact 
as being the command source, i.e. a closing contact energises the input and an 
opening contact de-energises the input.

3. ESD Control
When using ESD (aux input 4), the ESD contact mode setting [A2] should be set to 
the default value of [nO]. The [A1]–ESD direction setting should be set to either 
Open or Close the valve (refer to page 36).

4. Stop (Maintain) Control
When energised this will make the Aux input Open/Close/ESD control push-to-run, 
(non-maintained).

When de-energised, the Aux input Open/Close/ESD control will be maintained.

 PF Pakscan Remote
Auxiliary Input Mask
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5. Remote I/P Setting
Ensure that the correct [Od] Control Type setting is selected (refer to page 44).

For Pakscan this is [oP] Network.

The factory default for [PF] Aux I/P Mask is [OF] 0000 1111.

Examples
1. The full range of remote controls is needed. Open and Close are NO and ESD 
and Stop/maintain is NC.

Aux I/P 4 3 2 1

Function 1 1 1 1 = F

Invert 0 0 1 1 = 3  i.e. set [PF] to [F3]

2. Open and close control is required along with 2 inverted digital signal inputs 
(Note that with this setting the open and close commands will be maintained.)

Aux I/P  4 3 2 1

Function 0 0 1 1  = 3

Invert  0 0 1 1  = 3  i.e. set [PF] to [33]

3. Only an ESD input is needed. The requirement is for push to run control with a 
NO contact input.

Aux I/P  4 3 2 1

Function  1 1 0 0 = C

Invert  1 0 0 0  = 8  i.e. set [PF] to [C8]

 PF Pakscan Remote
Auxiliary Input (continued)

Using the + or - keys display the 
required mask setting.

Auxiliary Input Mask [OF]

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

For Pakscan module positioning settings 
[OF], refer to page 57.

If Pakscan positioning control is 
required, PRESS THE m KEY.

Display [FL] Low Set Point Position  
(refer to page 57).

 PF Pakscan Remote
Auxiliary Input

Aux I/P Mask
Bits: 0000 1111
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Setting instructions for actuators 
including an optional Modbus RTU 
module – check wiring diagram for 
inclusion.

Before setting the parameters for 
Option Modbus ensure Remote 
Control Source [Od] has been 
selected to [oP] in Section 9.7. 
(refer to page 44).

  The actuator power must be 
cycled for the changes to take effect.

The Modbus module must be allocated 
a unique address.

To set the address the Modbus module 
must be isolated from the host by 
disconnecting the RS485 highway or 
turning off the host device.

Using the + or - keys display the 
required address.

Address to be set within the range (01-
247 to F7 Hexadecimal). If an address 
value outside this range is entered, the 
address set will revert to 01 (for 00) or 
F7 (for value above F7).

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[Pb] Baud Rate.

The Modbus module must be set to the 
RS485 highway baudrate. To set the 
baudrate the Modbus module must be 
isolated from the host by disconnecting 
the RS485 highway or turning off the 
host device.

Using the + or - keys display the 
required baudrate:

[01] = 110
[03] = 300  [06] = 600
[12] = 1200  [24] = 2400
[48] = 4800  [96] = 9600
[19] = 19200  [38] = 38400
[57] = 57600  [11] = 115200

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[PF] Aux I/P Mask.

 9.9 Bus System
Option Modbus [OP]

PA        Modbus BaudratePb

Node Address
Hex 01  :  Dec 001 Baud Rate

2400 Baud

Modbus Node
Address
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The IQ actuator has the facility to accept 4 auxiliary inputs (AUX1 – AUX4). These 
are used when supplementary remote control or digital auxiliary inputs are required 
in addition to the standard control and feedback features incorporated into the 
Modbus module. It is also possible to have a combination of both remote control 
and volt-free inputs to provide, for example, open and close control as well as a 
high and low tank level alarm indication, supplied via an external transducer.

The hexadecimal number displayed under PF can be considered as a ‘‘software 
mask’’. It is this mask that tells the Modbus module what type of input to expect, 
control or input signal, and what form the input will be, normally open or normally 
closed (refer to page 79 for Binary, Hexadecimal and Decimal Conversion Table).

To decipher the mask the number needs to be split into two separate hexadecimal 
characters, each of which can be sub-divided into 4 binary bits. The first 4 bits 
represent the function and the second 4 represent the input source (known as 
invert). Pictorially this can be represented as:

 Left side hex character Right side hex character
 Aux 4 to 1 (function) AUX 4 to 1 (Invert)
Bits 4 3 2 1 4 3 2 1

When used for remote control of the actuator bits 4 to 1 of the function character 
have been designated as follows:

Bit 4 (AUX4)  –  ESD

Bit 3 (AUX3) –  Stop (Maintain)

Bit 2 (AUX2)  –  Close

Bit 1 (AUX1)  –  Open

(When used for digital signal inputs they are simply designated as AUX 4 to AUX 1.)

Rules

1. Function bit set to ‘‘0’’
Any function bit set to ‘‘0’’ indicates that the particular aux input is to be treated as 
a digital signal for field status reporting, e.g. a level switch or motor running status.

If the corresponding invert bit is set to a ‘‘0’’, an open contact is reported as a logic 
‘‘1’’ and a closed contact is reported as a logic ‘‘0’’ (i.e. this will invert the input).

If the corresponding invert bit is set to a ‘‘1’’, an open contact is reported as a logic 
"0" and a closed contact is reported as a logic ‘‘1’’ (i.e. this gives a noninverting 
input).

2. Function bit set to ‘‘1’’
Any function bit set to ‘‘1’’ indicates that the particular aux input is to be treated as 
a digital command to operate the actuator.

When the corresponding invert bit is set to a ‘‘0’’ this represents an N.C. contact 
as being the command source, i.e. a closing contact de-energises the input and an 
opening contact energises the input.

When the corresponding invert bit is set to a ‘‘1’’, this represents an N.O. contact 
as being the command source, i.e. a closing contact energises the input and an 
opening contact de-energises the input.

3. ESD Control
When using ESD (aux input 4), the ESD contact mode setting [A2] should be set to 
the default value of [nO]. The [A1]–ESD direction setting should be set to either 
Open or Close the valve (refer to page 36).

4. Stop (Maintain) Control
When energised this will make the Aux input Open/Close control push-to-run. 
When de-energised, the Aux input Open/Close control will be maintained. ESD is 
always push to run (non maintained).

 PF Modbus Remote
Auxiliary Input
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Using the + or - keys display the 
required mask setting.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[PP] Modbus Parity.

Where Modbus parity bit detection is 
used the module must be set with the 
parity bit setting of the host.

Using the + or - keys display the 
required parity bit:

[no] None (no) parity bit

[En] Even parity bit

[Od] Odd parity bit

No Parity Bit

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

For Modbus module positioning 
settings and action on loss of signal 
setting [OF] (refer to page 57).

If Modbus positioning control and 
action on loss of communication are 
required, PRESS THE m KEY.

Display [FL] Low Set Point Position 
(refer to page 57).

 PF Modbus Remote
Auxiliary Input (continued)        Modbus ParityPP

5. Remote I/P Setting
Ensure that the correct [Od] Control Type setting is selected (refer to page 44). 

For Modbus this is [OP] Network.

The factory default for [PF] Aux I/P Mask is [OF] 0000 1111.

Examples
1. The full range of remote controls is needed. Open and Close are NO and ESD 
and Stop/maintain is NC.

Aux I/P 4 3 2 1
Function 1 1 1 1  = F
Invert  0 0 1 1  = 3 i.e. set [PF] to [F3]

2. Open and close control is required along with 2 inverted digital signal inputs. 
(Note that with this setting the open and close commands will be maintained.)

Aux I/P  4 3 2 1
Function  0 0 1 1  = 3
Invert  0 0 1 1  = 3 i.e. set [PF] to [33]

3. Only an ESD input is needed. The requirement is for push to run control with a 
NO contact input.

Aux I/P  4 3 2 1
Function  1 1 0 0  = C
Invert  1 0 0 0  = 8 i.e. set [PF] to [C8]

Aux I/P Mask
Bits: 0000 1111

Modbus Parity
None
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Setting instructions for actuators 
including an optional Profibus DP 
module – check wiring diagram for 
inclusion.

Before setting the parameters for 
Option Profibus ensure Remote 
Control Source [Od] has been 
selected to [oP] in Section 9.7. 
(refer to page 44).

  Any settings made locally at 
the actuator may be overwritten by 
the host on startup unless the GSD 
files are locked on the Profibus card. 
Refer to publication S420E available 
from www.rotork.com

  The actuator power must be 
cycled for the changes to take effect.

The Profibus DP module must be 
allocated a unique address.

To set the address the Profibus module 
must be isolated from the host by 
disconnecting the RS485 highway or 
turning off the host device.

Using the + or - keys display the 
required address.

Address to be set within the range 
(01-126 to 7E Hexadecimal) (refer to 
page 79 for conversion). If an address 
value outside this range is entered, the 
address set will revert to 01 (for 00) or 
7E (for value above 7E).

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k to display:  
[Pb] Baud Rate.

  [Pb] has no relevance for the 
Rotork Profibus DP Mk.2 card.

Therefore, if the Rotork Profibus DP Mk.2 
card is fitted, press the k to display:  
[PF] Aux I/P Mask.

 9.10 Bus System
Option Profibus DP [OP]

PA

Node Address
Hex 01  :  Dec 001

Profibus Node
Address
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The IQ actuator has the facility to accept 4 auxiliary inputs (AUX1–AUX4). These 
are used when supplementary remote control or digital auxiliary inputs are required 
in addition to the standard control and feedback features incorporated into the 
Profibus module. It is also possible to have a combination of both remote control 
and volt-free inputs to provide, for example, open and close control as well as a 
high and low tank level alarm indication, supplied via an external transducer.

The hexadecimal number displayed under PF can be considered as a ‘‘software 
mask’’. It is this mask that tells the Profibus module what type of input to expect, 
control or input signal, and what form the input will be, normally open or normally 
closed (refer to page 79 for Binary, Hexadecimal and Decimal Conversion Table).

To decipher the mask the number needs to be split into two separate hexadecimal 
characters, each of which can be sub-divided into 4 binary bits. The first 4 bits 
represent the function and the second 4 represent the input source (known as 
invert). Pictorially this can be represented as:

 Left side hex character Right side hex character
 Aux 4 to 1 (function) AUX 4 to 1 (Invert)
Bits 4 3 2 1 4 3 2 1

When used for remote control of the actuator bits 4 to 1 of the function character 
have been designated as follows:

Bit 4 (AUX4)  –  ESD

Bit 3 (AUX3) –  Stop (Maintain)

Bit 2 (AUX2)  –  Close

Bit 1 (AUX1)  –  Open

(When used for digital signal inputs they are simply designated as AUX 4 to AUX 1.)

Rules

1. Function bit set to ‘‘0’’
Any function bit set to ‘‘0’’ indicates that the particular aux input is to be treated as 
a digital signal for field status reporting, e.g. a level switch or motor running status.

If the corresponding invert bit is set to a ‘‘0’’, an open contact is reported as a logic 
‘‘1’’ and a closed contact is reported as a logic "0" (i.e. this will invert the input).

If the corresponding invert bit is set to a ‘‘1’’, an open contact is reported as a logic 
‘‘0’’ and a closed contact is reported as a logic ‘‘1’’ (i.e. this gives a noninverting 
input).

2. Function bit set to ‘‘1’’
Any function bit set to ‘‘1’’ indicates that the particular aux input is to be treated as 
a digital command to operate the actuator.

When the corresponding invert bit is set to a ‘‘0’’ this represents an N.C. contact 
as being the command source, i.e. a closing contact de-energises the input and an 
opening contact energises the input.

When the corresponding invert bit is set to a ‘‘1’’, this represents an N.O. contact 
as being the command source, i.e. a closing contact energises the input and an 
opening contact de-energises the input.

3. ESD Control
When using ESD (aux input 4), the ESD contact mode setting [A2] should be set to 
the default value of [nO]. The [A1]–ESD direction setting should be set to either 
open or close the valve (refer to page 36).

4. Stop/Maintain Control
When energised this will make the Aux input Open/Close control push to run When 
de-energised, the Aux input Open/Close control will be maintained. ESD is always 
push to run (non maintained).

 PF Profibus Remote
Auxiliary Input
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5. Remote Source Setting [Od] 
Ensure that the correct [Od] Control Type setting is selected (refer to page 44).

For Profibus this is [OP] Network.

The factory default for [PF] Aux I/P Mask is [OF] 0000 1111.

Examples
1. The full range of remote controls is needed. Open and Close are NO and ESD 
and Stop/maintain is NC.

Aux I/P 4 3 2 1
Function 1 1 1 1  = F
Invert  0 0 1 1  = 3 i.e. set [PF] to [F3]

2. Open and close control is required along with 2 inverted digital signal inputs. 
(Note that with this setting the open and close commands will be maintained.)

Aux I/P  4 3 2 1
Function  0 0 1 1  = 3
Invert  0 0 1 1  = 3 i.e. set [PF] to [33]

3. Only an ESD input is needed. The requirement is for push to run control with a 
NO contact input.

Aux I/P  4 3 2 1
Function  1 1 0 0  = C
Invert  1 0 0 0  = 8 i.e. set [PF] to [C8]

 PF 
Profibus Remote
Auxiliary Input (continued)

Using the + or - keys display the 
required mask setting.

 

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

If Profibus positioning control and 
action on loss of communication are 
required, PRESS THE m KEY.

Display [FL] Low Set Point Position 
(refer to page 57).

 PF Profibus Remote
Auxiliary Input

Aux I/P Mask
Bits: 0000 1111
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Setting instructions for actuators 
including an optional DeviceNet DFU 
module – check wiring diagram for 
inclusion.

Before setting the parameters for 
Option DeviceNet ensure Remote 
Control Source [Od] has been 
selected to [oP] in section 9.7. 
(refer to page 44).

  The actuator power must be 
cycled for the changes to take effect.

The DeviceNet module must be 
allocated a unique address.

Using the + or - keys display the 
required address.

Address to be set within the range (01-
63 to 3F Hexadecimal). See page 79 for 
conversion. If an address value outside 
this range is entered, the address set 
will revert to 01 (for 00) or 3F (for value 
above 3F).

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[Pb] Baud Rate.

The DeviceNet module must be set to 
the DeviceNet highway baudrate.

Using the + or - keys display the 
required baudrate:

[01] = 125 k baud

[03] = 250 k baud

[06] = 500 k baud

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[PF] Aux I/P Mask.

       Option DeviceNet9.11 PA        DeviceNet BaudratePb

Node Address
Hex 01  :  Dec 001

Baud Rate
500k baud

DeviceNet Node
Address

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3040 of 3354



55

The IQ actuator has the facility to accept 4 auxiliary inputs (AUX1–AUX4). These 
are used when supplementary remote control or volt free digital auxiliary inputs are 
required in addition to the standard control and feedback features incorporated 
into the DeviceNet module. It is also possible to have a combination of both remote 
control and volt free inputs to provide, for example, open and close control as well 
as a high and low tank level alarm indication, supplied via an external transducer.

The hexadecimal number displayed under PF can be considered as a ‘‘software 
mask’’. It is this mask that tells the DeviceNet module what type of input to expect, 
control or input signal, and what form the input will be, normally open or normally 
closed. 

To decipher the mask the number needs to be split into two separate hexadecimal 
characters, each of which can be sub-divided into 4 binary bits. The first 4 bits 
represent the function and the second 4 represent the input source (known as 
invert). Pictorially this can be represented as:

 Left side hex character Right side hex character
 Aux 4 to 1 (function) AUX 4 to 1 (Invert)
Bits 4 3 2 1 4 3 2 1

When used for remote control of the actuator bits 4 to 1 of the function character 
have been designated as follows:

Bit 4 (AUX4)  –  ESD

Bit 3 (AUX3) –  Stop (Maintain)

Bit 2 (AUX2)  –  Close

Bit 1 (AUX1)  –  Open

(When used for digital signal inputs they are simply designated as AUX 4 to AUX 1.)

Rules

1. Function bit set to ‘‘0’’
Any function bit set to ‘‘0’’ indicates that the particular aux input is to be treated as 
a digital signal for field status reporting, e.g. a level switch or motor running status.
If the corresponding invert bit is set to a "0", an open contact is reported as a logic 
‘‘1’’ and a close contact is reported as a logic ‘‘0’’ (i.e. this will invert the input).

If the corresponding invert bit is set to a ‘‘1’’, an open contact is reported as a logic 
"0" and a close contact is reported as a logic ‘‘1’’ (i.e. this gives a non-inverting 
input).

2. Function bit set to ‘‘1’’
Any function bit set to ‘‘1’’ indicates that the particular aux input is to be treated as 
a digital command to operate the actuator.

When the corresponding invert bit is set to a "0" this represents an N.C. contact 
as being the command source, i.e. a closing contact de-energises the input and an 
opening contact energises the input.

When the corresponding invert bit is set to a ‘‘1’’, this represents an N.O. contact 
as being the command source, i.e. a closing contact energises the input and an 
opening contact de-energises the input.

3. ESD Control
When using ESD (aux input 4), the ESD contact mode setting [A2] should be set to 
the default value of [nO]. The [A1]–ESD direction setting should be set to either 
open or close the valve (refer to page 36).

4. Stop (Maintain) Control
When energised this will make the Aux input Open/Close control push-to-run. 
When de-energised, the Aux input Open/Close control will be maintained. ESD is 
always push to run (non maintained).

 PF DeviceNet Remote
Auxiliary Input

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3041 of 3354



56

 PF DeviceNet Remote
Auxiliary Input (continued)

5. Remote I/P Setting
Ensure that the correct [Od] Control Type setting is selected (refer to page 44). 

For DeviceNet this is [OP] Network.

The factory default for [PF] Aux I/P Mask is [OF] 0000 1111.

Examples
1. The full range of remote controls is needed. Open and Close are NO and ESD 
and Stop/maintain is NC.

Aux I/P 4 3 2 1
Function 1 1 1 1  = F
Invert  0 0 1 1  = 3 i.e. set [PF] to [F3]

2. Open and close control is required along with 2 inverted digital signal inputs. 
(Note that with this setting the open and close commands will be maintained.)

Aux I/P  4 3 2 1
Function  0 0 1 1  = 3
Invert  0 0 1 1  = 3 i.e. set [PF] to [33]

3. Only an ESD input is needed. The requirement is for push to run control with a 
NO contact input.

Aux I/P  4 3 2 1
Function  1 1 0 0  = C
Invert  1 0 0 0  = 8 i.e. set [PF] to [C8]

Using the + or - keys display the 
required mask setting.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

For DeviceNet module positioning 
settings and action on loss of signal 
setting [OF] (refer to page 57).

Aux I/P Mask
Bits: 0000 1111
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If the system control strategy for 
Pakscan, Modbus, DeviceNet or 
Profibus requires intermediate valve 
travel positioning to a "DV" (Desired 
Value - value corresponding to required 
position), the control parameters in this 
section need to be set. ‘‘Action on Loss 
of Signal’’ parameters apply only to 
Modbus and Profibus systems.

Limited Range Positioning is a selectable 
option whereby positioning limits, 0% 
and 100%, can be at different positions 
to those used for digital Closed and 
Open limit commands. Limited range 
positioning can be set using the [FL] 
Low Set Point Position and [FH] High Set 
Point Position screens.

It should be noted that the actuator will 
respond to a digital Open or Close host 
command by moving the valve to the 
set limits irrespective of settings made 
for positioning control.

Settings for Deadband and Motion 
Inhibit Time affect accuracy and 
response time.

  Any settings made locally at 
the actuator may be overwritten by 
the host on startup unless the GSD 
files are locked on the Profibus card. 
Refer to publication S420E available 
from www.rotork.com

[FL] Low Set Point Position is the position 
to which the actuator will move if a 0% 
command is sent.

Note that the position set for [FL] will 
be reported to the host as 0%. The 
actuator display will report % open in 
the range set by the limits.

The default setting is for 0% to be the 
Close limit.

Use the + or - key to select the desired 
valve position for a 0% command.

0% DV = Valve Closed

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[FH] High Set Point Position.

[FH] High Set Point Position is the 
position to which the actuator will 
move if a 100% command is sent.

Note that the position set for [FH] will 
be reported to the host as 100%. The 
actuator display will report % open in 
the range set by the limits. 

The default setting is for 100% to be 
the Open limit.

Use the + or - key to select the desired 
valve position for a 100% command.

100% DV = Valve Open

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[Fd] Deadband.

All positioning commands are subject to 
a deadband tolerance.

The deadband sets the expected 
positioning accuracy of the actuator 
and is dependent on various factors 
including, actuator output speed, 
number of turns and valve torque. If 
the deadband is set too low the valve 
may ‘‘hunt’’ around the set point.

Use the + or - key to display the 
required setting:

[00] to [99] – 0% to 9.9% of valve 
stroke.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[Ft] Motion Inhibit Time.

 9.12 Bus System Positioning
Control Settings  FL Bus System Valve

Position at 0% DV  FH Bus System Valve
Position at 100% DV

Low Set Point
Position:  Closed

High Set Point
Position:  Open

 Fd Bus System
Deadband Adjustment

Deadband
2.5%
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MIT sets the minimum time between 
successive position commands being 
actioned. It is used in situations to 
reduce the number of starts per hour 
and to smooth out fluctuations if 
continuous positioning is implemented.

Setting the longest possible time while 
maintaining acceptable control will 
maximise the life of the motorised 
valve.

Use the + or - key to display the 
required setting:

[00] to [99] = 0 to 99 seconds.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[FA] Loss of Signal 
(Modbus, Profibus & Devicenet only).

Modbus, Profibus & DeviceNet modules 
can be set to respond on loss of host 
communication by positioning the 
valve. Modbus checks for a loss of 
general highway communications 
whereas Profibus & DeviceNet check 
for a loss of communications addressed 
specifically to themselves.

The default setting is off [OF] and the 
default timeout is 255 sec.

Use the + or - key to display the 
required setting:

[On] Failsafe as determined by setting [FF]

[OF] Go to Low SP position.

Failsafe Action Enabled

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[FF] Failsafe Action.

Modbus, Profibus & DeviceNet failsafe 
action when [FA] is enabled.

Use the + or - key to display the 
required setting:

[Lo] Go to Low SP position.

[SP] Stay put

[HI] Go to High SP position.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Motion Inhibit
Time:  05 seconds

Loss of Signal
Failsafe

Failsafe Action
Go to Low SP

 Ft Bus System
Motion Inhibit Time (MIT)

 FA Modbus, Profibus & 
DeviceNet
Action on Loss of Signal

 FF Modbus, Profibus
& DeviceNet
Failsafe Action
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Setting instructions for actuator 
including an interrupter timer.

The interrupter timer enables pulsed 
“stop/start” operation by the actuator 
as a response to local and remote 
control commands.

This effectively increases the valve 
stroke time and can be adjusted to 
prevent hydraulic shock (water hammer) 
and flow surges in pipelines.

The interrupter timer is an optional 
extra – check wiring diagram for 
inclusion.

When fitted, the timer will be 
made available for operation.

The Interrupter cannot be 
enabled or disabled using the 
Setting Tool.

Interrupter Timer   Interrupter Timer
Disabled                Enabled

When the timer option is available an 
additional series of settings can be 
accessed by pressing the m key.

NOTE: If the timer option is not 
available pressing the m key will not 
access setting.

Press the m key to display interrupter 
timer set-up screens.

The default for timer direction is [CL], 
timer operation will start in closing 
and stop in opening – pulsing 
operation around the close position.

If pulsing operation is required to stop 
in closing and start in opening – around 
the open position, use the + or - key.

The display will change to [OP] Opening.

PRESS THE  KEY.

The displayed option will flash (stored)  
indicating that it has been set.

Pulsed Operation Around the  
Closed Position

NOTE: Instructions [JC] and [JO] are 
for timer operation around the Closed 
position. For timing around the Open 
position, read stop for start [JC] and 
start for stop [JO].

Press the k key to display:  
[JC] Timer Start Position.

Using the + or - key select the position 
for the TIMER TO START WHEN THE 
VALVE IS CLOSING.

[ ] [ ]  Closed = valve closed
[00] to [99]  = percentage open
[ ]  Open = valve open

Timer Set to Start Pulsing when 
Closing Valve Reaches 25% Open

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

If the timing is not required in the 
closing stroke select [JC] to [ ] [ ] valve 
closed position.

Press the k key to display:  
[JO] Timer Stop Position.

 9.13 Option
Interrupter Timer  OJ Interrupter Timer

Enabled/Disabled  Jd Interrupter Timer
Direction

 JC Position in Valve
Closing Stroke for
Timer to Start

Int. Timer
Disabled

Int. Timer
Enabled

Timer Start
Closing

Timer Start
Position:   25%
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Using the + or - key select the position 
for the TIMER TO STOP WHEN THE 
VALVE IS OPENING.

[ ] [ ]  Closed = valve closed
[00] to [99]  = percentage open

[ ]  Open = valve open

Timer Set to Stop Pulsing
when Opening Valve
Reaches 25% Open

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

If timing is not required in the opening 
stroke select [JO] to [ ] [ ].

Press the k key to display:  
[Jn] Timer On Time.

Using the + or - key select the actuator 
run period in the range 1–99 seconds.

Actuator Run Period
Set for 5 Seconds

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[JF] Timer Off Time.

Using the + or - key select the actuator 
stop period in the range 1–99 seconds.

Actuator OFF Period
Set for 25 Seconds

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[JE] Timer Override ESD  
(refer to note on Page 61).

The interrupter timer may be overridden 
when the actuator is under ESD signal 
command. This will mean the actuator 
will run to limit without “stop/start” 
action under ESD command.

Refer to [A1] – [A3] (refer to page 36 
for ESD settings).

The default for ESD override interrupter 
timer is [OF] No. The interrupter timer 
will continue “stop/start” action during 
ESD action.

If ESD must override the timer use the 
+ or - to display [On] Yes.

ESD Override Timer OFF

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Timer Stop
Position:  25%

Timer On Time
05 Seconds

Timer Off Time
25 Seconds

Timer Override
ESD:  No

 JO Position in Valve Opening
Stroke for Timer to Stop        Contactor On TimeJn         Contactor Off TimeJF  JE ESD Override

Interrupter Timer
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An actuator fitted with the interrupter 
timer and set as the example shown in 
these instructions would operate at:

Rated speed from full Open to 25% 
Open.

1/6 rated speed from 25% Open to Fully 
Closed and from Fully Closed to 25% 
Open.

Rated speed from 25% Open to Fully 
Open.

With a Folomatic option fitted and 
the Interrupter Timer enabled, the 
Folomatic Motion Inhibit Timer must 
be adjusted to the same time as that 
set for the Interrupter Timer “contactor 
off”.

Failure to do so will cause the actuator 
response to defer to the lower time 
which may cause control or process 
problems.

For “ON” and “OFF” times in excess of 
99 seconds apply to Rotork.

The default setting for Setting Tool 
Local Control is [OF] Control Disabled.

To enable Setting Tool Control press the 
+ or - key to select [On].

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

With the red control selector in Local, 
the Setting Tool control keys are active 
(refer to page 17).

Local Setting Tool Control Enabled

Vandal resistant actuators ONLY
(red/black selectors not supplied).  
For control, the selection of [Or] Vandal 
Resist is as follows:

[On] Local Only.

[OF] Control Disabled.

[rE] Remote Only.

  The default setting for this 
protection option is disabled [OF]. 
When disabled it is important 
that the actuator is not manually 
operated during a power failure 
if the battery is low as changes in 
position cannot be tracked - refer 
to page 6 for battery level status 
display. Should this occur the 
limits must be reset before electric 
operation takes place- refer to LC/
LO page 27. Locking the hand auto 
lever can prevent manual operation 
- refer to Section 3.1, page 3.

The protection may be enabled by using 
the + or - key to select [On] 

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

When protection is enabled, on power 
up if a low battery is detected, the 
actuator will inhibit electrical operation 
and display Power Loss Inhibit via 
actuator alarm display (refer to page 5) 
and the monitor relay will de-energise. 
Limits must reset and the battery 
replaced – refer to page 66.

Press the k key to display:  
[OH] Close Colour.

       Example

       Note

 9.14 Setting Tool
Local Control [Or]  9.15 Inhibit Operation

After Power Loss [OS]

I-R Tool Control
On

Power Loss
Inhibit :  Off  

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3047 of 3354



62

       Close LED ColourOH

The colour of the LEDs on the IQ display 
are user configurable. These menu 
sceens allow you to set the Close LED 
colour and the Mid-Travel LED being 
on or off.

The default close limit position indicator 
colour is [gr] Green.

If red indication is required at the close 
limit position, press the + or - key.

The display will change to [rE] Red.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set

Press the k key to display:  
[OU] Mid-Travel LED.

The default for mid travel position 
indicator colour is [OF] Off.

If mid-travel LED indication is required, 
press the + or - key.

The display will change to [On] On.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:  
[UL] Language.

The default display text language is 
English. If the language was specified 
at time of order the actuator will be 
despatched with the specified language 
set.

Press the + or - keys to view alternative 
languages.

Available standard languages:

German Deutsch

French Français

Spanish Español 

Depending on the specified language, 
only English and one other may be 
supplied with the actuator.

Close Colour
Green

       Mid-Travel LEDOU

Mid-Travel LED
Off

       Display Language9.17

Language
English

       Indicator LEDs9.16

       LanguageUL
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All IQ functions are configured to a set of Rotork default (standard) settings before 
despatch, see the table opposite. When requested, alternative settings specified 
with the order will be used. When site commissioning takes place, entered settings 
overwrite Rotork defaults and these ‘‘current’’ settings are used for operation along 
with the remaining unadjusted defaults.

Should difficulty be encountered during commissioning the default settings can be 
reinstated, returning the actuator configuration to its original manufactured state. 
Site commissioning must then begin again.

There are two levels of default:

d1 Rotork standard or customer specified Basic and Configuration Settings.

d2 Limit positions only – factory set limits.

NOTE: Settings associated with control options Folomatic, Pakscan, Modbus 
 Profibus and Foundation Fieldbus are not affected by d1 or d2. 
 Functions will remain as set.

If d1 is entered, all Basic and Configuration Settings except limit positions 
will return to their default setting. See the table opposite for Rotork 
standard settings. Basic settings (except limits) and Configuration Settings 
must then be checked and reset as required (refer to Basic Settings page 22 
and Configuration Settings page 31).

If d2 is entered the limits will be reset, with the actuator positioned at 50%. 
Limits must then be reset to the suit the valve (refer to Basic Settings page 20).

Rotork standard [d1] Default settings for IQ:

Function  [d1] Default Setting
[P?]  Password   Unaffected – will remain as set

[Ir]  IrDA – Insight [On]  IrDA Enabled

Basic Settings
[C1]  Close Direction  [C]  Clockwise

[C2]  Close Action  [Cl]  Close on Limit

[C3]  Open Action  [Cl]  Open on Limit

[tC]  Close Torque  [40]  40% of rated

[tO]  Open Torque  [40]  40% of rated

Configuration Settings
[r1]  Indication Contact S1  [CI]/[nO] Close, Normally Open

[r2]  Indication Contact S2  [OP]/[nO] Open, Normally Open

[r3]  Indication Contact S3  [CI]/[nC]  Close, Normally Closed

[r4]  Indication Contact S4  [OP]/[nC] Open, Normally Closed

[A1]  ESD Action  [SP]  Stay put on ESD

[A2]  ESD Contact Type  [nO]  Normally Open (make for ESD)

[A3]  ESD Thermostat Override  [OF]  Thermostats Active during ESD

[A4]  ESD Override Interlocks  [OF]  Interlocks Active during ESD

[A5]  ESD Override Local Stop  [OF]  Local Stop Active during ESD

[A6]  Maintained Local Control  [On]  Maintains in Local Control

9.18 Default Options
[d1] and [d2]
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Rotork standard [d1] Default settings continued:

Function [d1] Default Setting

[A7]  2-wire Remote Control  [SP]  Stay Put on 2-wire signal

[A8]  Interlocks  [OF]  I/L function disabled

[A9]  Conditional Control  [OF]  Function disabled

[AE]  Torque Switch Bypass  [OF]  Function disabled

[OE]  Option Extra Indication Contacts [OF]  Unless fitted. See wiring diagram

[OI]  Option CPT  [HI]  4mA at Closed

[Od]  Remote Source  [rE]  Unless option fitted
   (refer to 9.7 page 44.)

[OJ]  Option Interrupter Timer  [OF]  Unless fitted. See wiring diagram

[Or]  Setting Tool Local Control  [OF]  Setting Tool Control disabled

[OS]  Power Loss Inhibit  [OF]  Protection off

Option Extra Indication Contacts (when fitted) - refer to wiring diagram

[r5]  Indication Contact S5  [CI]/[nO]  Close, normally open

[r6]  Indication Contact S6  [OP]/[nO]  Open, normally open

[r7]  Indication Contact S7  [tI]/[nO]  Torque Trip Mid Travel,
    normally open

[r8]  Indication Contact S8  [rE]/[nO]  Remote Selected,
    normally open

The Rotork standard default settings are subject to change without notice.

If specified with order, [d1] settings will be configured as requested.

To reinstate [d1] settings, with [d1] displayed.

PRESS THE  KEY.

The setting bars will flash, indicating the [d1] default settings have been reinstated.

To reinstate factory set limits (actuator positioned at 50%) with [d2] displayed,

PRESS THE  KEY.

The setting bars will flash, indicating the [d2] default limits have been reinstated.

  Limits must now be reset. Refer to page 29.

[d1] Displayed                                           [d2] Displayed

9.18 Default Options
[d1] and [d2] cont.

Restore Config     Reset Limits to
Range 25 Turns     
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10 Maintenance, Monitoring

and Troubleshooting

Maintenance
Every Rotork actuator has been fully 
tested before dispatch to give years of 
trouble-free operation providing it is 
installed, sealed and commissioned in 
accordance with the instructions given 
in this publication.

The IQ actuator’s unique double sealed, 
non-intrusive enclosure provides 
complete protection for the actuator 
components.

Covers should not be removed for 
routine inspection as this may be 
detrimental to the future reliability of 
the actuator.

The electrical control module cover is 
bonded by the Rotork quality control 
seal. It should not be removed as the 
module contains no site-serviceable 
components.

All electrical power supplies to the 
actuator must be isolated before any 
maintenance or inspection is carried 
out, except replacement of the battery.

Electrical supplies must be isolated 
before actuator covers are removed 
refer to Battery replacement 
instructions.

Routine maintenance should include 
the following:

* Check actuator to valve fixing bolts  
 for tightness.

* Ensure valve stems and drive nuts are  
 clean and properly lubricated.

* If the motorised valve is rarely  
 operated, a routine operating  
 schedule should be set up.

* Replace actuator battery every 
 5 years.

* Check the actuator enclosure for  
 damage, loose or missing fasteners.

* Ensure there is not an excessive 
 build up of dust or contaminant 
 on the actuator.

* Check for any loss of lubricant.
(refer to page 78 for lubricants).

The Actuator Battery
The battery supports the actuator 
position updating circuits and the 
position (LCD) display when the main 
power supply is turned off. It ensures 
the current position is updated and 
displayed when manual operation takes 
place with the main power turned off.

The battery is not required to retain any 
actuator settings.

 WARNING:
The battery holder in the actuator 
gearcase also protects the user from 
the hazardous live connections 
inside the actuator and therefore it 
must not be damaged. The actuator 
must be isolated or disconnected 
if the battery holder has to 
be removed from the actuator 
gearcase.

A unique circuit has been incorporated 
into the battery function of the IQ, 
effectively reducing the overall drain 
and significantly increasing the battery 
life.

 In normal circumstances 
battery replacement interval should 
not exceed 5 years. Ambient 
temperature and plant operating 
conditions may affect battery life.

Battery level status is indicated by an 
icon on the actuator display, refer to 
Section 3.4 Alarm Indication (refer to 
page 5).

If the battery icon is displayed the 
battery must be replaced.

Battery Replacement
If the actuator is located within a 
hazardous area permission must be 
obtained in the form of a ‘‘hot work 
permit’’ or other local regulation before 
removal and/or replacement of the 
battery.

Removal of the battery with the main 
electrical power switched off will result 
in stored Datalogger records time 
reference being lost for the duration 
when there is no mains and battery 
power. It is therefore recommended 
that the battery is replaced with the 
main electrical supply to the actuator 
switched on.

If main electrical power is not available 
or if main power has been switched off 
while the battery was discharged, it is 
recommended that the actuator limits 
be checked after battery replacement 
(refer to Section 8 Commissioning Basic 
Settings, page 22). 

Battery Removal
The actuator must be selected to Stop 
using the red selector (refer to page 3). 
Access to the battery is via a labelled 
sealing plug situated on the main 
gearcase near the handwheel hub.
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Remove the sealing plug using the 
appropriate Allen key, ensuring the 
‘‘O’’ ring seal remains on the plug. 
Disconnect the battery wiring loom 
from the battery terminals. Using the 
black pull strap, lift the battery out of 
the rubber sealing pocket.

Fig. 10.1

Battery Types
For European hazardous area certified 
actuators (ATEX) use an Ultralife U9VL 
lithium manganese dioxide battery only.

For FM and CSA certified enclosures use 
an Ultralife U9VL lithium manganese 
dioxide battery. Equivalent, UL 
recognised, batteries may be used.

For watertight (WT) actuator enclosures 
use an Ultralife U9VL lithium 
manganese dioxide battery or any 
equivalent 9V battery.

If in doubt regarding the correct battery 
type, contact Rotork.

Fitting Replacement Battery
Fit the pull strap around the 
replacement battery and insert into 
the rubber sealing pocket. Reconnect 
the battery wiring loom to the battery 
terminals. Refit the battery sealing plug 
ensuring ‘‘O’’ ring is in good condition 
and correctly fitted. Hand tighten the 
sealing plug to 8 Nm (6 lbsft) using the 
appropriate Allen key.

Oil
Unless specially ordered for extreme 
climatic conditions, Rotork actuators 
are dispatched with gearcases filled 
with SAE 80EP oil which is suitable for 
ambient temperatures ranging from 
–22°F / –30°C to 160°F / 70°C.

IQ actuators do not require regular 
oil changes (refer to Weights and 
Measures Section 11, page 78).

Torque and Position Monitoring
The IQ range of actuators incorporate 
real time, instantaneous Torque & 
Position monitoring as standard.

Torque & Position can be used to 
monitor valve performance during 
operation. The effect of process 
changes (differential pressure etc.) can 
be evaluated. Tight spots in valve travel 
can be pinpointed as well as gauging 
torque developed through stroke for 
torque value setting (refer to pages 
27, 28).

Using the Setting Tool, the display can 
be set to indicate Torque and Position 
as follows:

With the actuator displaying Current 
Position, using the Setting Tool,

PRESS THE m KEY.

The lower display will show the torque 
value as a percentage and a graphical 
representation in the form of a bar 
graph.

Example shows 19% (of rated) torque 
at 50% open position. Display torque 
range: [00] to [99]% of rated torque 
in 1% increments. For values of torque 
above 99% the display will indicate [HI].

Display position range:

[ ] [ ]   = valve closed
[00] to [99]  = percentage open
[ ] = valve open

For a stationary actuator the display 
will indicate the actual torque value as 
applied by the actuator.

To keep the torque & position display 
active press the + or - keys. The display 
will remain active for approximately 5 
minutes from the last key operation.

10 Maintenance, Monitoring
and Troubleshooting cont.

Torque = 19%
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Torque – Reference Profile 
IQ text display models only.

Only visible when in Setting Mode. See 
Section 7, page 20.

This feature allows the user to store a 
reference torque profile, which can be 
used to plan and determine periodic 
maintenance. 

After commissioning has taken place 
and the process is running under 
normal conditions, a profile of the “as 
commissioned” torque measurement 
over the whole stroke can be taken 
and stored in the Datalogger. The 
stored torque reference profile can be 
compared with later torque profiles 
using Rotork Insight in order to 
determine changes in performance of 
the valve and/or process over time or 
under different conditions.

Storing a Reference Profile

The location of torque reference profile 
[tP] screen is shown below:

50 

 m
50 Torque

 m
 P?  k  PC  k  Ir  k  tP

 m
 cr   k  Configuration Settings

 m
 Basic Settings

Each actuator is supplied without a 
reference profile stored. To store a 
reference profile, electrically stroke the 
actuator under normal process conditions.

Once the reference stroke (close to 
open / open to close) is complete stop 
the actuator. 

Using the supplied Setting Tool, press 
the m arrow key twice to display the 
password screen. Refer to section 7 
page 20.

Enter the correct password and press 
the  key, "Password Correct” 
should display briefly and the setting 
bars appear.

Press the k arrow key 3 times to 
display the [tP] screen: 

            Fig. 10.2

Pressing the       key stores the last 
measured “reference” close-open and 
open-close torque profiles within the 
datalogger.

Press the k and m keys together to 
return to the positional display.

The reference profile along with current 
profiles can be viewed and analysed using 
IQ Insight software as shown in Fig 10.2.

IQ Insight is available free, visit 
www.rotork.com 

10 Maintenance, Monitoring
and Troubleshooting cont.

Torque

Torque Profile
Press        To Set
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Troubleshooting
The IQ range of actuators is the world’s 
first that can be commissioned and 
interrogated without removing electrical 
covers. Help Screen diagnostics enable 
fast and complete fault finding to be 
carried out.

Question: With power on, the 
actuator display is not backlit. 
Position indicator lamp not 
illuminated. What is wrong?

Answer: With mains power on, the 
actuator’s display should be backlit 
(refer to Section 3.3 page 4 – The 
Actuator Display).

Check that 3 phase supply is available 
and is of the correct voltage as stated 
on the actuator nameplate. Measure 
voltage phase to phase across terminals 
1, 2 and 3 of the actuator terminal 
bung.

Question: With power off, the 
actuator does not display position. 
What is wrong?

Answer: With mains power off the 
actuator battery supports position 
indication liquid crystal display only.

(Refer to Section 3.3 page 4 – The 
Actuator Display).

If the display is blank the actuator 
battery must be replaced and the limits 
of travel reset (refer to Section 10,  
page 65 – The Actuator Battery).

Setting Tool Pro Download & 
Upload 
Setting Tool Pro includes a feature 
which allows the user to extract 
and store IQ actuator configuration 
and datalogger files within the Tool. 
Stored files can be viewed using a PC 
running IQ Insight ©. Using This tool, 
stored configuration files can also be 
uploaded back to IQ actuators in order 
to replicate a setup for multiple units 
(limits must be set individually).  

IQ Insight is available free from 
www.rotork.com

Using the new features 
Datalogger and configuration files 
can be extracted and stored in the 
Tool without entering a password. For 
uploading configuration files from Tool 
to actuator, the actuator’s password 
must first be entered correctly – see 
section 7, page 20 for details.

Accessing the menus 
The download/upload menus are 
accessed when the Setting Tool Pro 
download key m is pressed. IrDA 
communication is initialised, the green 
LED in the tool window will flash. The 
user then has 30 seconds to “connect” 
to the actuator.

Download/Upload Menu structure

 
dL 01

Extract 
Datalogger

 
dC 01

Extract 
Configuration

 
UC 01

Upload 
Configuration

 
P? Id

Actuator password 
entered?

Y

N

      10.110 Maintenance, Monitoring
and Troubleshooting cont.

Setting Tool Pro
Download & Upload
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Downloading and storing IQ 
Datalogger Files

Press the m Key

The green LED visible in the setting Tool 
window will start flashing.

Point the Tool at the actuator Display

Once communication has been 
successfully established, the Extract 
Datalogger screen will be displayed:

Extract Datalogger screen

Note. IQ actuators with non text 
displays show code/symbols only.

The screen will default to Memory 
Location 01. There are a total of 
four memory locations available for 
dataloggers, which are selected by 
pressing the + or – keys.

When the required location has been 
selected, press the  key to initiate 
the extraction. The following screen will 
be displayed:

Extracting Log screen

Note. IQ actuators with non text 
displays show code/symbols only.

The extraction takes approximately 35 
seconds for a full datalogger (2 minutes 
for non text displays). After a successful 
extraction, the screen will revert to 
the Extract Log screen. If during the 
downloading an error is encountered, 
[dL Er] will be displayed along with 
Error, wait for the screen to revert to 
[dL 01] and try again.

The action of downloading the 
actuator datalogger file will 
automatically download the 
configuration file to the Tool.

Downloading and storing IQ 
Configuration Files

Press the m Key

The green LED visible in the setting Tool 
window will start flashing.

Point the Tool at the actuator Display

Once communication has been 
successfully established, the Extract 
Datalogger screen will be displayed:

Extract Datalogger screen

Note. IQ actuators with non text 
displays show code/symbols only.

PRESS THE k KEY.

The following screen will be displayed: 

Extract Configuration screen

Note. IQ actuators with non text 
displays show code/symbols only.

The screen will default to Memory 
Location 01. There are a total of 
ten memory locations available for 
Configuration Files, which are selected 
by pressing the + or – keys.

When the required location has been 
selected, press the  key to initiate 
the extraction. The following screen will 
be displayed:

 
Extracting Configuration screen

Note. IQ actuators with non text 
displays show code/symbols only.

The extraction takes approximately 3 
seconds. After a successful extraction, 
the screen will revert to the Extract 
configuration screen. If during the 
downloading an error is encountered, 
[dL Er] will be displayed along with 
Error, wait for 5 seconds until the screen 
reverts to [dC 01] and try again.

      10.1 Setting Tool Pro
Download & Upload cont.

Extract Log
Memory Loc:  01

Extract Log
Extracting Data

Extract Log
Memory Loc:  01

Extract Config
Memory Loc:  01

Extract Config
Extracting Data
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Uploading a configuration File to an 
IQ actuator

  Note: Actuator must be set to 
Local when writing configuration 
data. 

  Warning: After uploading a 
configuration file from the tool 
to the actuator, the actuator basic 
and configuration set up will be a 
duplicate of the file set up. 
Refer to sections 8 & 9.

Open and close limit positions and 
current position are not copied 
and must be set on each individual 
actuator. Refer to section 8.

For access to the Upload Configuration 
screen, the actuators password must 
first be set correctly, see section 7. 

Press the m Key

The green LED visible in the setting Tool 
window will start flashing.

Point the Tool at the actuator Display

Once communication has been successfully 
established, the download datalogger 
screen will be displayed.[dL 01] 

PRESS THE k KEY.

The download configuration screen will 
be displayed: [dC 01]   

PRESS THE m KEY.

The upload configuration screen will be 
displayed:

Upload Configuration screen

Note. IQ actuators with non text 
displays show code/symbols only.

Using the + or – keys, select the 
memory location where the required 
configuration file is stored and press 
the   key, the following screen will 
be displayed:

Uploading Configuration screen

Note. IQ actuators with non text 
displays show code/symbols only.

The writing process take approximately 
12 seconds to complete, after which 
the screen reverts to the Uploading 
Configuration screen. If during the 
writing process an error is encountered, 
[dL Er] will be displayed along with 
Error, wait for 5 seconds until the 
screen reverts to [UC 01] and try again.

Write Config
Memory Loc:  01

Write Config
Writing Data

      10.1 Setting Tool Pro
Download & Upload cont.
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With the actuator powered up and 
Local or Stop selected, eight Help 
Screens can be accessed using the 
Setting Tool (refer to Fig. 9.1 page 32 
for their location).

With Remote selected press the m 
key on the Setting Tool twice. The Help 
Screens will be displayed.

Each screen uses bars to indicate 
the status of a particular control or 
indication function. Each bar reacts to 
changes in the status of its actuator 
function by turning ‘‘on’’ or ‘‘off’’.

For troubleshooting, access the 
following Help Screens and refer to 
text:

H1 –  Factors inhibiting electrical 
 operation.

H2 –  Monitor battery level and ESD 
 control input.

H3 –  Monitor the position limit and 
 actuator power supply status.

H4 –  Monitor remote control inputs to 
 the actuator.

H5 –  Monitor remote interlocks local 
 control inputs and motor 
 thermostats.

H6 –  Monitor torque switch status and 
 IR Setting Tool communication for 
 vandal proof applications.

H7 –  Monitor travel limits, centre 
 column and position limit status.

H8 –  Monitor the actuator’s position-
 sensing devices.

H9 – Rotork use only.

Help screen bars shown 
are undefined and may 
be ON, OFF or flashing.

H1
  Phase Position
  Loss Error

 Local
 Controls
 Error

  Battery Low
  on
  Power-up

Help Screen 1

POSITION ERROR
Bar ON = Current Position Error 
Present.

During power up the actuator position 
processor compares the current position 
to that stored in the Eeprom. If there is 
a discrepancy this is shown as a current 
position error.

Re-setting of both actuator limits 
should now be carried out (refer to 
page 29).

BATTERY LOW ON POWER UP
Bar ON = Low battery detected On 
Power Up.

If [OS] is selected [On] (default is [OF]) 
the actuator operation will be inhibited 
when powered up with a discharged 
battery (refer to [OS] page 61).

The battery should be replaced at the 
earliest opportunity (refer to page 65).

LOCAL CONTROLS ERROR
Bar ON = Invalid Local Control
Signals Detected.

For example if a Local Open and Close 
signal is detected at the same time this 
would be classed as an invalid or fault 
condition.

PHASE LOSS
Bar ON = Phase Lost (3 Phase 
Actuators Only).

Loss of third monitored power supply 
phase connected to actuator terminal 3.

       Help Screens10.2 H1 Factors Inhibiting
Electrical Operation
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H2
  ESD 
  Active 

 Low
 Battery

 Battery
 Discharged
 

Help Screen 2

BATTERY DISCHARGED
Bar ON = Battery Discharged.

Bar ON when the battery is no longer 
able to support actuator functions 
under loss of power conditions.

The battery must be replaced (refer to 
Section 10 page 65) and limit positions 
reset (refer to [LC] and [LO] page 29).

LOW BATTERY
Bar ON = Battery level low.
Bar OFF = Battery OK.

Bar ON when the battery is low but still 
able to support the necessary actuator 
functions.

The battery should be replaced at the 
earliest possible opportunity.

ESD SIGNAL ACTIVE
Bar ON = ESD Signal is present.

When applied, an Emergency Shutdown 
Signal will override any existing local 
or remote control signal, causing the 
actuator to respond in the direction 
selected for ESD.

The ESD function will be determined 
by the settings on Control Mode 
Configuration screens [A1] to [A5] 
(refer to Section 9.3 page 36).

The actuator will not respond to any 
local or remote control while an ESD 
signal is maintained.

H3
   Clockwise
   Limit

    Anti
    Clockwise
    Limit

 Inhibit
 
 

Help Screen 3

CLOCKWISE LIMIT
Bar ON = Actuator has reached 
clockwise limit of travel.

ANTI-CLOCKWISE LIMIT
Bar ON = Actuator has reached
Anti-clockwise limit.

INHIBIT
Bar ON = Actuator inhibited.

Possible Causes:
Phase Loss (3 phase only). 
Power Loss Inhibit (page 61).
Internal Failure.

H4
  Remote Remote
  Maintain 2 Open 1

 ESD 2   Remote
    Close 1

 Remote
 Close 2   ESD 1
 

  Remote Remote
  Open 2 Maintain 1

Help Screen 4

All remote signals designated with ‘1’ 
are standard hard wired remote inputs.

When a Pakscan, Profibus or 
Foundation Fieldbus card is fitted, 
remote control inputs are designated 
with a ‘2’.

REMOTE OPEN 1
Bar OFF = Remote Open Signal 
Present.

continued...

H4 Remote Control
Inputs

H3 Actuator Limit and 
Fault Status

H2 Battery Level and
ESD Control Input
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REMOTE CLOSE 1
Bar OFF = Remote Close Signal
Present.
ESD 1
Bar OFF = ESD signal present.

REMOTE MAINTAIN 1
Bar OFF = Remote Maintain
signal present.
Bar ON = Remote Maintain not
present and/or Remote Stop
active.

REMOTE OPEN 2
Bar OFF = Remote Open signal
present from BUS option pcb.

REMOTE CLOSE 2
Bar OFF = Remote Close signal
present from BUS option pcb.

ESD 2
Bar OFF = ESD signal present
from BUS option pcb.

REMOTE MAINTAIN 2
Bar OFF = Remote Maintain
signal present from BUS option
pcb.

H5
  Local Stop
  not Open
  Selected Interlock

 Thermostat   Close
 Tripped   Interlock

 Local Open   Local not
 not Present   Selected
 

  Local Close Remote
  not not
  Present Selected

Help Screen 5

OPEN INTERLOCK
Bar ON =  Open Interlock Active.
 (Actutator disabled)

Unauthorised Open electrical operation 
can be prevented by interlocking 
the actuator (Open) control with an 
external interlock contact.

If external interlocks are not required 
the interlock function must be selected 
OFF.

CLOSE INTERLOCK
Bar ON =  Close Interlock Active.
 (Actuator disabled)

Unauthorised Close electrical operation 
can be prevented by interlocking 
the actuator (Close) control with an 
external interlock contact.

If external interlocks are not required 
the interlock function must be selected 
OFF.

REMOTE NOT SELECTED
Bar ON = Remote control not selected.
Bar OFF = Remote control selected.

LOCAL CLOSE NOT PRESENT
Bar ON = Local Close signal not present.
Bar OFF = Local Close signal present.

LOCAL OPEN NOT PRESENT
Bar ON = Local Open signal not present.
Bar OFF = Local Open signal present.

THERMOSTAT TRIPPED
Bar ON = Thermostat tripped.

The actuator motor is protected by 
thermostats.

Should the motor become overheated 
the thermostats will trip and the 
actuator will stop. On cooling the 
thermostat will automatically reset, 
enabling operation. See the actuator 
nameplate for the motor rating.

LOCAL STOP NOT SELECTED
Bar ON = Local Stop not selected.
Bar OFF = Local stop selected.

LOCAL NOT SELECTED
Bar ON = Local control not selected.
Bar OFF = Local control selected.

H5 Remote Interlocks,
Local Control 
Inputs, & T/stat

H4 Remote Control
Inputs continued
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H6
  IR Remote
  Control not 
  Selected 

 IR Local   Local
 Control   Controls
 Disabled   not Fitted

 IR Closed   
 Signal not   
 Present

  IR Open Torque
  Signal not Switch
  Present Tripped

Help Screen 6

When actuators are supplied for 
Vandal Proof applications the local 
control knobs are removed to prevent 
unauthorised operation.

The local control functions are then 
carried out by using the Infra-red 
Setting Tool.

LOCAL CONTROLS NOT FITTED
Bar OFF = Local controls fitted 
(standard).
Bar ON = Local controls not fitted
(vandal proof).

TORQUE SWITCH TRIPPED
Bar ON = Torque switch tripped.

When the actuator generates a value 
of torque equal to that set for Open 
(when opening) or Close (when closing) 
it will stop, protecting itself and the 
valve from damage. This feature is 
known as Over Torque Protection.

Once a torque trip has occurred further 
operation IN THE SAME DIRECTION is 
prevented.

This ‘‘latching’’ of the event protects 
the actuator and valve from repeated 
“hammering” against the obstruction 
as a response to a maintained control 
signal.

To ‘‘de-latch’’ the actuator it must be 
reversed.

(For actuator torque adjustment, refer 
to [tC ] and [tO] pages 27 and 28)

IR OPEN SIGNAL NOT PRESENT
Bar OFF = IR Open signal present.

IR CLOSE SIGNAL NOT PRESENT
Bar OFF = IR Close signal present.

IR LOCAL CONTROL DISABLED
Bar OFF = IR Local control enabled.

To operate the actuator locally with 
the IR Setting Tool refer to the option 
selection screen [Or] Section 9.14, 
page 61.

[Or] must be selected to [On].

Ir REMOTE CONTROL NOT 
SELECTED
Bar OFF = Ir Remote control selected 
(vandal-proof units only).

When actuator is supplied without local 
controls for vandal proof applications 
the option selection screen [Or] must 
be set to [rE] for Remote operation 
(refer to Section 9.14 page 61).

H7
 
   Open
  Relay 4 Limit 

 
 Relay 3   Close
    Limit

    Actuator
 Relay 2    Moving
 

  Relay 1 

Help Screen 7

OPEN LIMIT
Bar ON = Actuator has reached 
open limit.

CLOSE LIMIT
Bar ON = Actuator has reached 
Close limit.

ACTUATOR MOVING
Bar ON = Actuator moving.

SWITCH CONTACTS S1, S2, S3, S4
Bar ON = S contact is close circuit.

Bar indication is real time and reactive 
(refer to Section 9.2 [r1] page 34 for 
configuration of ‘‘ S’’contacts).

H6 Torque Switch Status & IR 
Setting Tool Comms for 
Vandal Proof Applications

H7 Travel Limits, Centre 
Column & Remote 
Indication Outputs
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H8
 
   Position
   Sensor A 

 
    Position
    Sensor B

    
 
 

   

Help Screen 8

POSITION SENSOR A
Senses output rotation. Used for 
the position sensing circuit. Correct 
operation of the sensor is indicated by 
the bar being ON (and OFF) 12 times 
per output revolution. When the motor 
is running, ON and OFF bit duration 
should be equal.

POSITION SENSOR B
Senses output rotation. Used for 
the position sensing circuit. Correct 
operation of the sensor is indicated by 
the bar being ON (and OFF) 12 times 
per output revolution.

When the motor is running, ON and 
OFF bit duration should be equal.

For the two sensors, A and B, correct 
operation is indicated by the following 
truth table.

To observe this function, select manual 
operation and turn the actuator 
handwheel clockwise, starting with all 
sensors OFF:

   CLOCKWISE 30 Deg. 

Sensor B      0     1     1     0     0 
 
Sensor A      0     0     1     1     0

H8 Actuator Position
Sensing Devices
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IQ actuators include an IrDA ® (Infrared 
Data Association) interface as standard, 
allowing non-intrusive diagnostics, 
analysis and configuration.

IQ Insight software tool for PC and IQ 
Pocket Insight for PDA (Personal Digital 
Assistant) have been developed to 
enable the actuator configuration and 
onboard datalogger to be reconfigured 
and analysed. A PC running IQ Insight 
software or PDA running IQ Pocket 
Insight can be used to interrogate the 
actuator via non-intrusive infra red IrDA 
communication. Visit www.rotork.com 
for information.  

Alternatively, the intrinsically safe 
Rotork Setting Tool Pro allows the 
user to extract and store IQ actuator 
configuration and datalogger files 
within the Tool. Stored files can be 
uploaded over an IrDA –USB interface 
to a PC running Rotork IQ Insight 
where they can be viewed, analysed 
and stored in a safe, clean environment. 

Using the Setting Tool Pro, actuator set 
up can be configured on the PC, stored 
in the tool, transported to the actuator 
and uploaded. The tool can transfer 
the same configuration to multiple 
actuators where actuator setup is the 
same. Refer to page 68.

To enable communication with IQ 
Insight the actuator IrDA interface 
must be enabled.

The default setting for IQ IrDA is [On], 
enabling IrDA. 

To disable IrDA and prevent IrDA access, 
use the + or – key. The display will 
change to [OF].

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating it has been set.

IQ Insight and IQ Pocket Insight 
software are available free of charge 
from the Rotork web site, 
www.rotork.com. 

A kit is available from Rotork, which 
includes an IrDA-USB adapter and 
drivers for connection to a PC. The Kit 
also includes IQ Insight software. PDA 
communication is via the internal IrDA port.

  The use of a notebook PC 
or PDA with actuators located in 
hazardous areas will be subject 
to local regulations. It is the 
responsibility of the user to seek 
guidance and permission. 

The Rotork Setting Tool and Setting 
Tool Pro are certified Intrinsically 
Safe (IS) and therefore can be used 
in defined hazardous areas (refer to 
page 17).

10.3 IQ Infrared
Diagnostic and Configuration

IrDA Comms
Enabled
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End user advice on disposal at end of life of the product      

Subject Definition Remarks / examples Hazardous Recyclable EU Waste Code Disposal

Batteries Lithium IQ/IQT standby battery Yes Yes 16 06 06 Will require special treatment before 
 Alkaline Setting tool Yes Yes 16 06 04 disposal, used specialist recyclers or 
 Lead Acid Battery Failsafe Units Yes Yes 16 06 01 waste disposal companies
      
Electrical & Printed circuit boards All Products Yes Yes 20 01 35 Use specialist recyclers 
Electronic Wire All Products Yes Yes 17 04 10 
Equipment

Glass Lens/Window Cenelec Qualified IQ/IQT. A Range Prism No Yes 16 01 20 Use specialist recyclers
      
Metals Aluminium Gearcases and covers most products No Yes 17 04 02 Use licensed recyclers 
 Copper/Brass Wire, IQ columns (not all sizes), motor windings No Yes 17 04 01 
 Zinc IQ clutch Ring and associated components No Yes 17 04 04 
 Iron/Steel Gears and Gearcases (A Range and larger IQ) No Yes 17 04 05 
 Mixed Metals IQ motor rotors No Yes 17 04 07
      
Plastics Glass filled nylon Covers, IQT clutch components, electronics chassis No No 17 02 04 Disposal as general comercial waste 
 Unfilled Gears No Yes 17 02 03 Use specialist recyclers
      
Oil /Grease Mineral & Kerosene Mixed Gearbox lubrication Yes Yes 13 07 03 Will require special treatment before 
 Mineral Gearbox lubrication Yes Yes 13 02 04 disposal, use specialist recyclers or 
 Food Grade Gearbox lubrication Yes Yes 13 02 08 waste disposal companies
 Grease Side Handwheel / linear drive                                         Yes                No               13 02 08 

Rubber Seals & Orings Cover and shaft sealing Yes No 16 01 99 May require special treatment before 
      disposal, use specialist waste disposal 
      companies

In all cases check local authority regulation before disposal

       Environmental10.4
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       Weights and Measures11

 Actuator Size Nett Weight * Oil Capacity
  kg/lbs litres/pt.-US

 IQ10 32/70 0.3/0.63

 IQ12 32/70 0.3/0.63

 IQ18 32/70 0.3/0.63

 IQ20 52/115 0.8/1.7

 IQ25 52/115 0.8/1.7

 IQ35 75/165 1.1/2.3

 IQ40 200/441 7.5/15.8

 IQ70 215/474 7.0/14.7

 IQ90 230/507 7.0/14.7

 IQ91 220/485 7.0/14.7

 IQ95 230/507 7.0/14.7

Oil
Unless specially ordered for extreme 
climatic conditions, Rotork actuators 
are dispatched with gearcases filled 
with SAE 80EP oil suitable for ambient 
temperatures ranging from -22 °F to 
160 °F (-30 °C to 70 °C). 

Grease
Side handwheels.
Extreme pressure multipurpose grease 
MULTIS MS2 or equivalent. For low 
temperatures use a grease suitable for 
use at -60 °C such as Optitemp TT IEP. 

Linear drive unit. 
Extreme pressure multi-purpose grease 
MULTIS MS2 or equivalent.

Base assembly
O-rings, use either Multis EP2 / 
Lithoshield EP2 or equivalent for all 
temperature ranges between -50 °C 
and +70 °C.

Food grade lubricating oil is available as 
an alternative: contact Rotork.

* NOTE: Excludes second stage 
gearbox if fitted.
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0000  0000  00  0

0000  0001  01  1

0000  0010  02  2

0000 0011  03  3

0000  0100  04  4

0000  0101  05  5

0000  0110  06  6

0000  0111  07  7

0000  1000  08  8

0000  1001  09  9

0000  1010  0A  10

0000  1011  0B  11

0000  1100  0C  12

0000  1101  0D  13

0000  1110  0E  14

0000  1111  0F  15

0001  0000  10  16

0001  0001  11  17

0001  0010  12  18

0001  0011  13  19

0001  0100  14  20

0001  0101  15  21

0001  0110  16  22

0001  0111  17  23

0001  1000  18  24

0001  1001  19  25

0001  1010  1A  26

0001  1011  1B  27

0001  1100  1C  28

0001  1101  1D  29

0001  1110  1E  30

0001  1111  1F  31

0010  0000  20  32

0010  0001  21  33

0010  0010  22  34

0010  0011  23  35

0010  0100  24  36

0010  0101  25  37

0010  0110  26  38

0010  0111  27  39

0010  1000  28  40

0010  1001  29  41

0010  1010  2A  42

0010  1011  2B  43

0010  1100  2C  44

0010  1101  2D  45

0010  1110  2E  46

0010  1111  2F  47

0011  0000  30  48

0011  0001  31  49

0011  0010  32  50

0011  0011  33  51

0011  0100  34  52

0011  0101  35  53

0011  0110  36  54

0011  0111  37  55

0011  1000  38  56

0011  1001  39  57

0011  1010  3A  58

0011  1011  3B  59

0011  1100  3C  60

0011  1101  3D  61

0011  1110  3E  62

0011  1111  3F  63

0100  0000  40  64

0100  0001  41  65

0100  0010  42  66

0100  0011  43  67

0100  0100  44  68

0100  0101  45  69

0100  0110  46  70

0100  0111  47  71

0100  1000  48  72

0100  1001  49  73

0100  1010  4A  74

0100  1011  4B  75

0100  1100  4C  76

0100  1101  4D  77

0100  1110  4E  78

0100  1111  4F  79

0101  0000  50  80

0101  0001  51  81

0101  0010  52  82

0101  0011  53  83

0101  0100  54  84

0101  0101  55  85

0101  0110  56  86

0101  0111  57  87

0101  1000  58  88

0101  1001  59  89

0101  1010  5A  90

0101  1011  5B  91

0101  1100  5C  92

0101  1101  5D  93

0101  1110  5E  94

0101  1111  5F  95

0110  0000  60  96

0110  0001 61  97

0110  0010 62  98

0110  0011  63  99

0110  0100  64  100

0110  0101  65  101

0110  0110  66  102

0110  0111  67  103

0110  1000  68  104

0110  1001  69  105

0110  1010  6A  106

0110  1011  6B  107

0110  1100  6C  108

0110  1101  6D  109

0110  1110  6E  110

0110  1111  6F  111

0111  0000  70  112

0111  0001  71  113

0111  0010  72  114

0111  0011  73  115

0111  0100  74  116

0111  0101  75  117

0111  0110  76  118

0111  0111  77  119

0111  1000  78  120

0111  1001  79  121

0111  1010  7A  122

0111  1011  7B  123

0111  1100  7C  124

0111  1101  7D  125

0111  1110  7E  126

0111  1111  7F  127

1000  0000  80  128

1000  0001  81  129

1000  0010  82  130

1000  0011  83  131

1000  0100  84  132

1000  0101  85  133

1000  0110  86  134

1000  0111  87  135

1000  1000  88  136

1000  1001  89  137

1000  1010  8A  138

1000  1011  8B  139

1000  1100  8C  140

1000  1101  8D  141

1000  1110  8E  142

1000  1111  8F  143

1001  0000  90  144

1001  0001  91  145

1001  0010  92  146

1001  0011  93  147

1001  0100  94  148

1001  0101  95  149

1001  0110  96  150

1001  0111  97  151

1001  1000  98  152

1001  1001  99  153

1001  1010  9A  154

1001  1011  9B  155

1001  1100  9C  156

1001  1101  9D  157

1001  1110  9E  158

1001  1111  9F  159

1010  0000  A0  160

1010  0001  A1  161

1010  0010  A2  162

1010  0011  A3  163

1010  0100  A4  164

1010  0101  A5  165

1010  0110  A6  166

1010  0111  A7  167

1010  1000  A8  168

1010  1001  A9  169

1010  1010  AA  170

1010  1011  AB  171

1010  1100  AC  172

1010  1101  AD  173

1010  1110  AE  174

1010  1111  AF  175

1011  0000  B0  176

1011  0001  B1  177

1011  0010  B2  178

1011  0011  B3  179

1011  0100  B4  180

1011  0101  B5  181

1011  0110  B6  182

1011  0111  B7  183

1011  1000  B8  184

1011  1001  B9  185

1011  1010  BA  186

1011  1011  BB  187

1011  1100  BC  188

1011  1101  BD  189

1011  1110  BE  190

1011  1111  BF  191

1100  0000  C0  192

1100  0001  C1  193

1100  0010  C2  194

1100  0011  C3  195

1100  0100  C4  196

1100  0101  C5  197

1100  0110  C6  198

1100  0111  C7  199

1100  1000  C8  200

1100  1001  C9  201

1100  1010  CA  202

1100  1011  CB  203

1100  1100  CC  204

1100  1101  CD  205

1100  1110  CE  206

1100  1111  CF  207

1101  0000  D0  208

1101  0001  D1  209

1101  0010  D2  210

1101  0011  D3  211

1101  0100  D4  212

1101  0101  D5  213

1101  0110  D6  214

1101  0111  D7  215

1101  1000  D8  216

1101  1001  D9  217

1101  1010  DA  218

1101  1011  DB  219

1101  1100  DC  220

1101  1101  DD  221

1101 1110 DE 222

1101 1111  DF  223

1110  0000  E0  224

1110  0001  E1  225

1110  0010  E2  226

1110  0011  E3  227

1110  0100  E4  228

1110  0101  E5  229

1110  0110  E6  230

1110  0111  E7  231

1110  1000  E8  232

1110  1001  E9  233

1110  1010  EA  234

1110  1011  EB  235

1110  1100  EC  236

1110  1101  ED  237

1110  1110  EE  238

1110  1111  EF  239

1111  0000  F0  240

1111  0001  F1  241

1111  0010  F2  242

1111  0011  F3  243

1111  0100  F4  244

1111  0101  F5  245

1111  0110  F6  246

1111  0111  F7  247

1111  1000  F8  248

1111  1001  F9  249

1111  1010  FA  250

1111  1011  FB  251

1111  1100  FC  252

1111  1101  FD  253

1111  1110  FE  254

1111 1111  FF  255

 BINARY HEX DEC  BINARY HEX DEC  BINARY HEX DEC  BINARY HEX DEC  BINARY HEX DEC  BINARY HEX DEC  BINARY HEX DEC  BINARY HEX DEC

BHD Binary, Hexadecimal and
Decimal Conversion Table
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European – Hazardous area
ATEX (94/9/EC) II 2 GD c Ex d IIB 
T4 Gb, Ex tb IIIC T120°C Db IP68
Temperature -20 to +70°C (-4 to +158°F)
*Option -30 to +70°C (-22 to +158°F)
*Option -40 to +70°C (-40 to +158°F)
*Option -50 to +40°C (-58 to +104°F)

Ex d IIC T4 Gb, Ex tb IIIC T120°C Db 
IP68
Temperature -20 to +70°C (-4 to +158°F)
*Option -30 to +70°C (-22 to +158°F)
*Option -40 to +70°C (-40 to +158°F)
*Option -50 to +40°C (-58 to +104°F)

Ex de IIB T4 Gb, Ex tb IIIC T120°C 
Db IP68
Temperature -20 to +70°C (-4 to +158°F)
*Option -30 to +70°C (-22 to +158°F)
*Option -40 to +70°C (-40 to +158°F)
*Option -50 to +40°C (-58 to +104°F)

Ex de IIC T4 Gb, Ex tb IIIC T120°C 
Db IP68
Temperature -20 to +70°C (-4 to +158°F)
*Option -30 to +70°C (-22 to +158°F)
*Option -40 to +70°C (-40 to +158°F)
*Option -50 to +40°C (-58 to +104°F)

International – Hazardous area
IECEx. Exd IIB T4
IEC60079-0 and IEC60079-1 for Exd IIB T4
Temperature -20°C to +60°C (-4°F to +140°F)
*Option -30°C to +60°C (-22°F to +140°F).
*Option -40°C to +60°C (-40°F to +140°F).
*Option -50°C to +40°C (- 58°F to +104°F).

IECEx. Exd IIC T4
IEC60079-0 and IEC60079-1 for Exd IIC T4
Temperature -20°C to +60°C (-4°F to +140°F).

USA – hazardous Area
FM. Class I, Division 1, Groups C & D, 
Class II, Division 1, Groups E, F & G.
Factory Mutual - Explosionproof to 
NEC Article 500.
Temperature -30°C to +60°C 
(-22°F to +140°F).
*Option -40°C to +60°C 
(-40°F to +40°F).
*Alternative for Group B hazardous area. 
Temperatures as for Groups C and D.

Canada – hazardous Area
CSA EP. Class I, Division 1, Groups C and 
D hazardous areas.
Canadian Standard Association -
Explosionproof
Temperature -30°C to +70°C 
(-22°F to +158°F).
*Option -50°C to +40°C (-58°F to +104°F).

*Alternative for Group B hazardous area.
Temperature -30°C to +60°C (-22°F to +140°F).
*Option -50°C to +40°C (-58°F to +104°F).

International Non hazardous
WT: Standard watertight, BS EN 
60529 :1992, IP68, 7 metres/72 hours.
Temperature -30°C to +70°C 
(-22°F to +158°F).
*Option -40°C to +70°C (-40°F to +158°F).
*Option -50°C to +40°C (-58°F to +104°F).

US – Non hazardous
NEMA 4, 4X and 6.
Temperature -30°C to +70°C 
(-22°F to +158°F).
*Option -40°C to +70°C (-40°F to +158°F).
*Option -50°C to +40°C (-58°F to +104°F).

Canada – Non hazardous
CSA WT: Canadian Standard 
Association –Watertight.
Wiring and components complying 
with CSA Enclosure 4 and 4X.
Temperature -30°C to +70°C 
(-22°F to +158°F).
*Option -40°C to +70°C (-40°F to +158°F).
*Option -50°C to +40°C (-58°F to +104°F).

Rotork can supply actuators to 
national standards not listed above. 
For details please contact Rotork.

       IQ Approvals12

Refer to actuator nameplate for unit specific approval details

       Approved Fuses 

FS1 = Bussman TDC11 (rating as per 
transformer type. See actuator wiring 
diagram for transformer type).
Type 1 = 250mA anti surge
Type 2 = 250mA anti surge
Type 3 = 150mA anti surge

FS2 (ATEX units only)
Bussman TDS 500 - 100mA Quickblow 
or Littel Fuse 217 - 100mA Quickblow

Conditions of Safe Use

•	 The	following	are	the	maximum 
 constructional flamepath gaps for  
	 ATEX	and	IECEx	Approved	actuators.
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IQ MAXIMUM FLAMEPATH GAPS

 Flamepath Max. Gap (mm) Min Length (mm) Actuator Type and Size
   12.5  IQ10, IQ12, IQ18, IQ20, IQ25, IQ35,
 Motor	Cover/Gearcase 0.15  IQM10, IQM12, IQM20, IQM25
    IQS12, IQS20, IQS35
   26.2 IQ40, IQ70, IQ90, IQ91, IQ95
   17.05 IQ10, IQ12, IQ18, IQM10, IQM12, IQS12
    IQD10, IQD12, IQD18
	 Wormshaft	Shroud/Gearcase	 0.05	 24.0	 IQ20,	IQ25,	IQM20,	IQM25,	IQS20
    IQD20, IQD25, IQH20, IQH25
   16.25 IQ35, IQS35, IQH35
	 Wormshaft	Shroud/Gearcase	 -0.04/0.00	 40.75	 IQ40,	IQ70,	IQ90,	IQ91,	IQ95,	IQH40
   12.75 IQ10, IQ12, IQ18, IQM10, IQM12, IQS12
    IQD10, IQD12, IQD18
	 Wormshaft/Wormshaft	Shroud	 0.24	 19.5	 IQ20,	IQ25,	IQM20,	IQM25,	IQS20
    IQD20, IQD25, IQH20, IQH25
   13.55 IQ35, IQS35, IQH35
	 Wormshaft/Wormshaft	Shroud	 0.22	 49.75	 IQ40,	IQ70,	IQ90,	IQ91,	IQ95,	IQH40
	 Terminal	Bung	Gearcase	(IIB)	 0.20	 25.95	 All	Types	and	Sizes
	 Terminal	Bung	Gearcase	(IIC)	 0.115	 25.95	 All	Types	and	Sizes
	 Terminal	Cover/Gearcase	 0.15	 26.7	 All	Types	and	Sizes
	 Electrical	Cover/Gearcase	 0.15	 26.2	 All	Types	and	Sizes
	 Resolver	Shaft/Resolver	Shaft	Bush	 0.10	 43.75	 All	Types	and	Sizes
	 Resolver	Shaft	Bush/Gearcase	 -0.05/0.00	 40.7	 All	Types	and	Sizes
 Motor	Loom	Bush/Gearcase	 0.15 28.75 All	Types	and	Sizes 
   33.25
   5.0 IQ10, IQ12, IQ18, IQM10, IQM12, IQS12
	 Stator	locking	Pin/Motor	Cover	 -0.05/-0.20	 6.0	 IQ20,	IQ25,	IQM20,	IQM25,	IQS20
   6.0 IQ35, IQS35, IQH35.
	 DC	Motor	Adaptor/Gearcase	 0.15	 12.5	 IQD10,	IQD12,	IQD18,	IQD20,	IQD25.
	DC	Motor	COVER/DC	Motor	Cover	Adaptor	 0.15	 12.5	 IQD10,	IQD12,	IQD18,	IQD20,	IQD25

Note	Negative	Sign	denotes	an	interference	fit.
•	 The	actuator	must	only	be	located	where	the	risk	of	impact	upon	the	window	is	low.
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The end of travel limit from which the 
partial stroke test will start and end 
must be set. 

The default limit for partial stroke is 
Open limit, under test the actuator will 
automatically move closed from the 
open limit to the set position and then 
return to the open limit position.  

To set the closed limit for partial stroke 
[EL], Press the + or - key to change 
from Open [EL OP] to Closed [EL CL].

PRESS THE  KEY.

The display option will flash [Stored] 
indicating it has been set.

A position can be set between 1% 
and 97% to give a set point within the 
travel to which the partial stroke runs. 

To set the partial stroke position, Press 
the + or - key to scroll between 1% 
and 97%. A minimum 3% Stroke is 
required from open limit to allow the 
actuator to perform the partial stroke 
adequately.

PRESS THE  KEY. 

The display option will flash [Stored] 
indicating it has been set.

The timeout function allows a 
reasonable amount of time to be set 
for the partial stroke to complete one 
cycle. An alarm can be set to activate if 
the stroke hasn’t been completed in the 
set time. Refer to Section 9.2 (indication 
contacts). The Partial Stroke timeout 
must be set to a value greater than that 
required to complete the Partial Stroke 
under normal operating conditions.

To set the partial stroke timeout, press 
the + or - key to scroll up or down in 
10 second intervals.

Set the required time and PRESS THE 
 KEY.

The display option will flash [Stored] 
indicating it has been set.

       Partial Stroke – Limit

       Appendix A

       Partial Stroke – Position        Partial Stroke – TimeoutEL EP Et

Partial Stroke
Limit:   Open

Partial Stroke
Pos:  75%

P.Stroke Timeout
300 seconds
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If your Rotork actuator has been 
correctly installed and sealed, it will give 
years of trouble-free service.

Should you require technical assistance 
or spares, Rotork guarantees the best 
service in the world. Contact your local 
Rotork representative or the factory 
direct at the address on the nameplate, 
quoting the actuator type and serial 
number.

A full listing of our worldwide sales 
and service network is available on our 
website at www.rotork.com 

Head Office
Rotork Controls Limited
Brassmill Lane
Bath
BA1 3JQ

tel +44 (0)1225 733200
fax +44 (0)1225 333467
email mail@rotork.com

Local representative:

       Rotork Sales and Service
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As we are continually developing our products, 
the design of Rotork actuators is subject to 
change without notice. The latest product 
and technical information is available at our 
website: www.rotork.com.

The name Rotork is a registered trade mark.
Rotork recognises all registered trade marks.
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ATTENTION: RED PLASTIC PLUGS IN CONDUIT ENTRIES ARE FOR TRANSIT ONLY.
FOR LONG TERM PROTECTION FIT SUITABLE METAL PLUGS.

ATTENZIONE: I TAPPI IN PLASTICA ROSSA PER L'ENTRATA CAVI SONO SOLO
TEMPORANEI. PER UNA PROTEZIONE PERMANENTE PREGO SOSTITUIRLI CON

APPOSITI TAPPI METALLICI.

 ATENCION: LOS TAPONES ROJOS DE PLASTICO EN LAS ENTRADAS DE CABLE
SON UNICAMENTE PARA TRANSPORTE. PARA PROTECCION PERMANENTE

COLOCAR TAPONES METALICOS APROPIADOS.

 ACHTUNG: DIE ROTEN PLASTIKSTOPFEN SIND NUR FÜR DEN TRANSPORT 
GEEIGNET. FÜR DAVERHAFTEN SCHUTZ SIND DIESE GEGEN GEEIGNETE 

BLINDSTOPFEN AUSZÜTAUSCHEN.

 ATTENTION: LES BOUCHONS PLASTIQUES ASSURENT UNE PROTECTION
TEMPORAIRE. POUR UNE PROTECTION DEFINITIVE UTILISER DES BOUCHONS

METALLIQUES.
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IQT Range
Installation and
Maintenance Instructions

 This manual contains important safety 
information. Please ensure it is thoroughly 
read and understood before installing, 
operating or maintaining the equipment.

PUB002-004-00
Date of issue 01/11
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The Rotork Setting Tool allows actuator control, indication and 
protection functions to be configured to suit site requirements. 
In addition, the new Setting Tool Pro also allows downloading 
of datalogger and uploading/downloading of configuration 
files. Files are transferred to and from the Setting Tool Pro via 
Rotork Insight.

It is essential that all the actuator settings are checked for 
compatibility with the valve, process and control system 
requirements before the actuator is put into service. Please read 
this publication.

When Rotork personnel or nominated agents are contracted to 
carry out site commissioning and/or acceptance, documentation 
of commissioned actuator configuration can be made available 
for customer records.

Rotork Setting Tool Pro

Rotork Setting Tool

I
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This manual covers IQT range actuators:

* IQT - Operation of isolating/regulating 1/4 turn valves.
* IQTM - Operation of modulating 1/4 turn valves.
* IQTF - Operation of part-turn and slow speed multi-turn valves.
* IQTFS - Battery failsafe.

It provides instruction on:

* Manual and electrical (local and remote) operation.

* Preparation and installation of the actuator onto the
   valve.

* Commissioning and adjustment of the
   Primary Settings for correct valve operation.

* Commissioning and adjustment of the Secondary
   Settings to suit site-specific control and indication
   requirements.

* Maintenance – Troubleshooting.

* Sales and Service.

Refer to Publication E185E for repair, overhaul and
spare part instructions.

THE ROTORK IQT RANGE – THE FIRST 1/4 TURN VALVE ACTUATOR
THAT YOU CAN COMMISSION AND INTERROGATE WITHOUT
REMOVING ELECTRICAL COVERS.

Using the supplied infra-red Setting Tool to access the actuator set up
procedures, “point and shoot” setting of torque levels, position limits and 
all other control and indication functions can be made safely, quickly and
conveniently, even in hazardous locations. The IQT allows commissioning
and adjustment to be carried out with the main power supply to the
actuator switched on or off.

Standard diagnostics access information about the control system, valve
and actuator status in the form of display icons and help screens.

Instantaneous valve torque and position can be monitored on the actuator
with a single key press of the Setting Tool.

The on board Datalogger captures operational and valve torque data
enabling informed maintenance choices to be made. IQ Insight software
for PC allows the Datalogger to be interrogated, as well as the complete
actuator set up to be configured and recorded.

The actuator containing the Setting Tool will be identified with a yellow
label on the terminal cover.

Visit our web site at www.rotork.com for more information on the IQT and
other Rotork actuator ranges.

II
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IQelecCvr

III

Identifying Actuator Parts

Base

Terminal Cover

Stop Bolts

Hand wheel

Control Cover

Conduit entries

Open / Close selector
Motor cover

Local / Remote / Stop 
selector

Hand / Auto
lever

Display window

Name plate

Battery sealing plug
Metal (8mm Allen key required)
Plastic (10mm Allen key required)
as appropriate.

IQelecCvr
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This manual is produced to enable a 
competent user to install, operate, 
adjust and inspect Rotork IQT 
range valve actuators. Only persons 
competent by virtue of their training 
or experience should install, maintain 
and repair Rotork actuators. Work 
undertaken must be carried out in 
accordance with the instructions in 
this and any other relevant manuals. 
The user and those persons working 
on this equipment should be familiar 
with their responsibilities under any 
statutory provisions relating to the 
Health and Safety of their workplace. 
Due consideration of additional 
hazards should be taken when using 
the IQT range of actuators with other 
equipment. Should further information 
and guidance relating to the safe use 
of the Rotork IQT range of actuators be 
required, it will be provided on request.

The electrical installation, maintenance 
and use of these actuators should be 
carried out in accordance with the 
National Legislation and Statutory 
Provisions relating to the safe use of 
this equipment, applicable to the site of 
installation.

For the UK: Electricity at Work 
`Regulations 1989 and the guidance 

given in the applicable edition of the 
“IEE Wiring Regulations’’ should be 
applied. Also the user should be fully 
aware of his duties under the Health 
and Safety Act 1974.

For the USA: NFPA70, National Electrical 
Code® is applicable.

The mechanical installation should be 
carried out as outlined in this manual 
and also in accordance with relevant 
standards such as British Standard 
Codes of Practice. If the actuator has 
nameplates indicating that it is suitable 
for installation in hazardous areas then 
the actuator may be installed in Zone 
1, Zone 21, Zone 2 and Zone 22 (or Div 
1 or Div 2, class I or Class II) classified 
hazardous area locations only. It should 
not be installed in hazardous area 
locations with an ignition temperature 
less than 135°C, unless suitability for 
lower ignition temperatures has been 
indicated on the actuator nameplate.   
It should only be installed in hazardous 
area locations compatible with the gas 
groups stated on the nameplate.

The electrical installation, maintenance 
and the use of the actuator should be 
carried out in accordance with the code 
of practice relevant for that particular 
Hazardous Area certification.

No inspection or repair should be 
undertaken unless it conforms to the 
specific hazardous area certification 
requirements. Under no circumstances 
should any modification or alteration be 
carried out on the actuator as this could 
invalidate the actuators hazardous 
area approval certification. Access to 
live electrical conductors is forbidden 
in the hazardous area unless this is 
done under a special permit to work, 
otherwise all power should be isolated 
and the actuator moved to a non-
hazardous area for repair or attention.

 

 WARNING: Thermostat Bypass
If the actuator is configured to bypass 
the motor thermostat then the hazardous 
area certification will be invalidated. 
Additional electrical hazards may occur 
when using this configuration. The 
user should ensure that any necessary 
additional safety measures are considered.

 WARNING: Enclosure Materials
IQT actuators are manufactured from 
aluminium alloy with stainless steel. 

The user must ensure that the operating 
environment and any materials 
surrounding the actuator cannot lead 
to a reduction in the safe use of, or the 
protection afforded by, the actuator.

Where appropriate the user must 
ensure the actuator is suitably protected 
against its operating environment. 
 

 WARNING: Operating by Hand
With respect to handwheel operation of 
Rotork electric actuators, see warning 
on p3. 
 

 This actuator must only be 
located in areas where the risk of 
impact to the viewing window 
is low.
 

 Actuator may start and 
operate when remote control is 
selected, depending on remote 
control signal status and actuator 
configuration.

2

       Health and Safety1
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If your actuator cannot be installed 
immediately store it in a dry place until 
you are ready to connect incoming 
cables.

If the actuator has to be installed but 
cannot be cabled it is recommended 
that the plastic transit cable entry plugs 
are replaced with metal plugs which are 
sealed with PTFE tape.

The Rotork double-sealed construction 
will preserve internal electrical 
components perfectly if left 
undisturbed.

It is not necessary to remove any 
electrical compartment covers in order 
to commission the IQT actuator.

Rotork cannot accept responsibility for 
deterioration caused on-site once the 
covers are removed.

Every Rotork actuator has been fully 
tested before leaving the factory to 
give years of trouble free operation, 
providing it is correctly commissioned, 
installed and sealed.

3.1 Operating by Hand

 WARNING
With respect to handwheel 
operation of Rotork electric 
actuators, under no circumstances 
should any additional lever 
device such as a wheel-key 
or wrench be applied to the 
handwheel in order to develop 
more force when closing or 
opening the valve as this may 
cause damage to the valve and/or 
actuator or may cause the valve 
to become stuck in the seated/
backseated position.

Fig. 3

To engage handwheel drive, turn 
the Hand/Auto lever clockwise whilst 
turning the handwheel, see Fig 3. The 
lever can now be released upon which 
it will return to its original position. The 
handwheel will remain engaged until 
the actuator is operated electrically 
when it will automatically disengage 
and return to motor drive. If required 
the Hand/Auto lever can be locked in 
either position using a padlock with a 
6.5mm hasp.

3.2 Operating Electrically
Check that power supply voltage agrees 
with that stamped on the actuator 
nameplate. Switch on power supply. It 
is not necessary to check phase rotation.

 Do not operate the actuator 
electrically without first checking, 
using the infra-red Setting Tool, 
that at least the Primary Settings 
have been made (refer to Section 
8 page 17).

Selecting Local/Stop/Remote 
Operation
The red selector enables either Local or 
Remote control, lockable in each position 
using a padlock with a 6.5mm hasp.

When the selector is locked in the Local 
or Remote positions the Stop facility is still 
available. The selector can also be locked 
in the Stop position to prevent electrical 
operation by Local or Remote control.

Fig. 3.1

Local Control  
With the red selector positioned at 
Local (anti-clockwise) the adjacent black 
knob can be turned to select Open or 
Close. To Stop, turn red knob clockwise.

Remote Control  
Rotate the red selector to the Remote 
position (clockwise), this gives remote 
control only for Open and Close but 
local Stop can still be used by turning 
the red knob anti-clockwise.

3
3

      Storage2 Operating your
IQT Actuator
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3.3 Display–Local Indication

Fig. 3.2 The Actuator Display

The display consists of:

1. Position Display - This is the main 
7-segment position display with icons.

2. Text Display - This is a 2 line, 16 
characters dot matrix display which 
allows text to be used to compliment 
the position display and icons.

3. Infra Red LED's.

4. 1 x Bi colour LED, 1 x Amber colour 
LED for position indication.

5. Alarm Icon - This will be displayed 
for Valve, Control, and Actuator alarms. 
Alarm indication is supported by fault 

description text in the lower display.

6. Battery Alarm Icon - This icon will be 
displayed when a battery is detected as 
low or flat. "Battery low" or "flat" will 
also be displayed in the lower display.

7. IR Icon - This icon flashes during infra 
red communication activity.

8. Percentage Open Icon - This icon will 
be displayed when a percentage Open 
value is in the upper display.

The liquid crystal display screen has 2 
modes of position indication:

1. Valve position – power on
2. Valve position – power off

On power up the actuator’s liquid 
crystal display screen is back-lit with an 
amber light and one of the indicator 
lamps will be on, dependent on 
position. The display screen will show 
percentage open or an end of travel 
symbol. (See Figs 3.3, 3.4 and 3.5)

As standard, red lamp signifies valve 
open, amber intermediate, and green 
lamp signifies valve closed. Open and 
closed colour functions can be reversed 
on request.

Open
The two tri-colour LED's will be Red, 
the open symbol and "Open Limit" will 
be displayed

Fig. 3.3

Mid Travel
The two tri-colour LED's will be Amber, 
percentage open value will be shown 
and "Stopped" will be displayed when 
there is no actuator movement. 

Fig. 3.4

Closed
The two tri-colour LED's will be Green, 
closed symbol and "Closed Limit" will 
be displayed.

Fig. 3.5

With the main power supply switched 
off, the display screen is powered by 
a battery and continues to display 
actuator position. However, the battery 
does not support screen back-lighting, 
position indicator lamps or dot matrix 
display.

LED Indicators

  WARNING: Mid Travel LED 
colour may be affected by viewing 
angle and lighting level.

The Close LED colour can be changed 
to red if required. The Mid Travel amber 
LED can be switched off if required. 
Refer to Section 9.16, page 58.

4

Open Limit
 

Closed Limit

Stopped
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3.4 Display Status Indication  
 – Travel

The IQT display provides real time 
status indication. The top line of the 
text display is reserved for travel status 
indication. Fig 3.6 shows the travel 
status example Closed Limit.

Fig. 3.6

Available travel status conditions displayed:

• Closed Limit Actuator has reached the 
 set closed limit position.

• Open Limit Actuator has reached the 
 set open limit position.

• Moving Open Actuator is traveling in 
 the open direction.

• Moving Closed Actuator is traveling in 
 the closed direction.

• Stopped Actuator has stopped in a 
 mid travel position, indicated in the  
 top display (%open).

• Timer Active Interrupter Timer option 
 enabled only. Interrupter Timer has  
 stopped the actuator mid travel for a  
 period equal to the set Timer Off  
 time. Refer to 9.13 page 55.

3.5 Display Status Indication  
 – Control
The bottom line of the text display is 
reserved for control status indication 
and is displayed for approximately 2 
seconds after the control mode or 
signal is applied. Fig 3.7 shows the 
control status example Remote Control.

Fig. 3.7

Available control status conditions displayed:

• Local Control Local control selected -
 red selector.

• Local Stop Local stop selected – red 
 selector.

• Remote Control Remote control 
 selected – red selector.

• Local Close Local close signal applied 
 – black selector.

• Local Open Local open signal applied 
 – black selector.

• Remote Close Remote close (hardwired 
 or analogue) signal applied.

• Remote Open Remote open (hardwired 
 or analogue) signal applied.

• Remote ESD Remote hardwired 
 emergency shut down signal applied.

• Remote Bus Open Remote Bus * open 
 signal applied.

• Remote Bus Close Remote Bus* signal 
 applied.

• Remote Bus ESD Remote Bus* 
 emergency shut down signal applied.

* Bus Control option fitted may be 
 Pakscan, Profibus, Modbus,  
 DeviceNet or Foundation Fieldbus.  
 Refer to actuator wiring diagram.

3.6 Display Alarm Indication

The IQT display provides alarm indication 
in the form of text and alarm icons. 

There are 2 alarm icons:

General Alarm: 

Battery Alarm: 

  General Alarm
The general alarm icon will be 
supported with text in the bottom line 
indicating the particular alarm, or if 
more than one is present, each alarm 
will be displayed in sequence.

Fig 3.8 shows the status example 
TORQUE TRIP CL.

Fig. 3.8

5

Closed Limit

Closed Limit
Remote Control

Stopped
TORQUE TRIP CL
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Available alarm conditions displayed:

Valve Alarms

• TORQUE TRIP CL tripped off on torque 
 while moving in the close direction.

• TORQUE TRIP OP tripped off on torque 
 while moving in the open direction.

• MOTOR STALLED no movement 
 detected after a signal to move. 
 
Control Alarms 

• ESD ACTIVE ESD signal applied. When 
 present the ESD signal overrides all  
 local and remote control signals.  
 Once the ESD action is carried out  
 operation is inhibited while the ESD  
 signal is maintained. Refer to 9.3 
 ESD Action page 32. 

• INTERLOCK ACTIVE Open and/or close 
 interlocks are configured on and are  
 active. Refer to 9.3 Interlock page 34. 
 Operation in the direction of an  
 active interlock(s) is inhibited.  
 Note that when conditional control is  
 configured, an active interlock will  
 not inhibit local control operation.

Actuator Alarms

• THERMOSTAT TRIP Motor control 
 thermostat has tripped due to  
 extended motor operation.  
 Operation is inhibited until the  
 thermostat resets automatically  
 when the motor control cools.  
 Check actuator duty cycle against  
 process requirements (running time,  
 torque, ambient temperature).

• PHASE LOST (3-phase models only). 
 The phase supply the actuator  
 connected to terminal 3 is lost.  
 Operation is inhibited.

• 24V LOST The 24 volt customer 
 supply (terminals 4 & 5) has tripped.  
 Check remote control wiring. Supply  
 is protected with a resettable fuse.

• LOCAL CONTROL FAIL Check operation 
 of control selectors (black and red).

• CONFIG ERROR There may be an error 
 in the configuration (set up) of the  
 actuator. Check and reset basic  
 setting and check configuration  
 settings.

• POS SENSOR FAIL Detected failure in 
 the position sensing system – contact  
 Rotork.

• TORQ SENSOR FAIL Detected failure 
 in the torque sensing system  
 – contact Rotork.

• EEPROM MISSING Contact Rotork

  Battery Alarm

Fig. 3.7

The actuator checks the battery level 
at approximately 1 hour intervals. The 
battery alarm icon is displayed when 
the actuator detects its battery as being 
low and the display will indicate BATTERY 
LOW.  

If the battery is flat or missing the 
display will indicate BATTERY FLAT. 

 When a low or flat battery 
alarm is displayed the battery 
should be replaced immediately. It 
is essential that the correct battery 
type is fitted to maintain actuator 
certification. Refer to page 67.

 After replacing a battery the 
alarm icon will continue to be 
displayed until the next check and 
may take up to 1 hour. Cycling the 
power will force a battery check 
and clear the alarm.

PWR LOSS INHIBIT

If, on power up, the actuator detects 
a discharged battery and actuator 
power loss inhibit feature [OS] is 
enabled (refer to page 57), both 
battery and general alarm icons will 
be displayed and the bottom line will 
indicate alternately PWR LOSS INHIBIT and 
BATTERY FLAT. Electrical operation will be 
inhibited. The battery must be replaced 
and the limits must be reset. Refer to 
Section 11, page 67 and Section 8, 
page 17.

6
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4.1 Bases F05 to F07
 and FA05 to FA07
The base adaptor must be removed to 
give access to the drive bush. Remove 
the four capscrews and base adaptor as 
shown in figure 4.

Fig. 4

Clear access to the drive bush is now 
available as shown in figure 4. Using 
the a 3mm allen key, unscrew the two 
capscrews retaining the drive bush 
and remove the drive bush from the 
actuator.

Fig. 4.1

4.2  Bases F10 to F14
 and FA10 to FA14
Removal of the drive bush does not 
require the removal of the actuator 
base. Using a 3mm allen key, unscrew 
the two capscrews retaining the drive 
bush.

Capscrews can be used to remove the 
drive bush by screwing into the drive 
bush as shown in figure 4.2.

Fig. 4.2

The range of IQT drive bushes is shown 
in figure 4.3. Please refer to PUB002-
001 for maximum stem acceptance 
details.

Fig. 4.3

4.3  Machining the Drive Bush
Once removed, the drive bush can 
be machined to suit the valve stem. 
Ensure machined position allows correct 
orientation of actuator-to valve flange 
and correct direction to close the valve.

4.4  Fitting the Drive Bush
Note: The drive bush can be fitted in 
four possible positions, 90º apart. Fit 
the drive bush into the centre column 
ensuring that the stem orientation, 
actuator position and direction 
of operation are correct for valve 
operation. Secure the drive bush with 
the capscrews. For F05, FA05, F07 and 
FA07 bases, refit the base adaptor and 
secure with the four capscrews.

7

       Preparing Drive Bush4
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5.1  IQT Actuators
The IQT range of actuators are suitable 
for part turn applications requiring up 
to 60 starts per hour.

5.2  IQTM Actuators
The IQTM range of actuators are 
suitable for modulating control 
duty of up to 1200 starts per hour 
in accordance with IEC 34-1 to S4 
50%. Commissioning of IQTM range 
actuators is identical to the standard 
IQT (refer to Sections 7, 8 and 9).

5.3  IQTF Actuators
The IQTF range of actuators are suitable 
for part-turn and multi-turn, non-thrust 
applications requiring low speed and 
low operating turns. Commissioning 
of IQTF range actuators is similar to 
the standard IQT (refer to Sections 7, 
8 and 9).

5.4  Lifting the Actuator
(Refer to Weights and Measures page 
80 for actuator weight.)

Ensure the valve is secure before fitting 
the actuator, as the combination may 
be top heavy and therefore unstable.

If it is necessary to lift the actuator 
using mechanical lifting equipment 
certified slings should be attached 
as indicated in Figure 5. At all times 
trained and experienced personnel 
should ensure safe lifting, particularly 
when mounting actuators.

  WARNING:
Do not lift the actuator by the 
handwheel.

A suitable mounting flange conforming 
to ISO 5210 or USA Standard MSS 
SP101 must be fitted to the valve. 
Actuator to valve fixing must conform 
to; Material Specification ISO Class 8.8, 
yield strength 628 N/sq mm.

  WARNING:
Do not lift the actuator and valve 
combination via the actuator. 
Always lift the valve/actuator 
assembly via the valve.

Fig. 5

  WARNING:
The actuator should be fully 
supported until full valve stem 
engagement is achieved and the 
actuator is secured to the valve 
flange.

         

Fig. 5.1

5.5  Securing Actuator to Valve
Before engagement ensure that the 
actuator and valve are in the same 
position (i.e. closed) and the drive bush-
machining matches the stem position. 
Actuator position can be determined 
using the display (refer to section 3.3 
page 4) and if necessary can be moved 
using the handwheel (refer to section 
3.1 page 3). It may be necessary to 
adjust the stop bolts to enable sufficient 
travel. Refer to section 5.6 page 9.

8

       Mounting the Actuator5
ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3082 of 3354



Secure actuator to valve with four 
fixing bolts. Check that the cast groove 
in actuator base is not obstructed see 
Fig 5.1. Its purpose is to protect the 
actuator in the event of a product leak 
from the valve stem/gland packing. 
Check base fixing bolts are tight.

5.6  Stop Bolts
It is recommended that stop bolt 
adjustment be carried out by the 
valvemaker/supplier before the valve 
is fitted into pipework. Once installed, 
the valve maker/supplier should 
be consulted before stop bolt re-
adjustment is carried out. Stop bolts 
can be wired to prevent tampering. 
After setting or adjustment of stop 
bolts the actuator limits must be reset, 
refer to Limits LC, LO page 24.

The IQT stop bolts are located below 
the terminal compartment. Stop bolt 
adjustment allows +/– 5º variation of 
travel at each end position. Screwing 
bolts in reduces movement, out 
increases movement. For clockwise 
closing valves the right hand bolt is the 
closed stop as shown with spanner in 
fig 5.2. The left is the open stop. Stop 
bolts are factory set to give a nominal 
90º travel.

Fig. 5.2

Stop Bolt sizes.
IQT 125 to 500: M12 bolt requiring 
19mm AF spanner.

IQT1000 & 2000: M20 bolt requiring 
30mm AF spanner.

Adjustment for non seating 
valves types
For closed and open stop position 
adjustment:

Undo stop bolt lock-nut. Move actuator 
and valve to the required stopping 
position (it may be necessary to 
unscrew stop bolt to allow more travel). 
Screw stop bolt in until a stop is felt. 
Tighten stop bolt lock nut.

Adjustment for seating valves 
types
For closed and open stop position 
adjustment:

Undo stop bolt lock-nut. Move 
actuator and valve to the required 
seating position of the valve (it may be 
necessary to unscrew stop bolt to allow 
more travel). Screw stop bolt in until 
a stop is felt and then back off by 3 
turns. Tighten stop bolt lock-nut.

Reset actuator limits
Refer to Limits LC, LO page 24.

9
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  WARNING:
Ensure all power supplies 
are isolated before removing  
actuator covers.

Check that the supply voltage agrees 
with that stamped on actuator 
nameplate.

A switch or circuit breaker must be 
included in the wiring installation of 
the actuator. The switch or circuit 
breaker shall be mounted as close 
to the actuator as possible and shall 
be marked to indicate that it is the 
disconnecting device for that particular 
actuator. The actuator must be 
protected with overcurrent protection 
devices rated in accordance with 
Rotork publication No. E135E Electric 
motor performance data for IQT range 
actuators.

  WARNING:
Actuators for use on phase to 
phase voltages greater than 600V 
A.C.must not be used on supply 
systems such as floating, or earth-
phase systems, where phase to 
earth voltages in excess of 600V 
A.C. could exist.

6.1  Earth/Ground Connections
A lug with a 6mm diameter hole is 
cast adjacent to the conduit entries for 
attachment of an external protective 
earthing strap by a nut and bolt. An 
internal earth terminal is also provided, 
however it must not be used alone as 
the protective Earth Connection.

6.2  Removing Terminal Cover
Using a 6mm Allen key loosen the four 
captive screws evenly. Do not attempt 
to lever off the cover with a screwdriver 
as this will damage the “O” ring seal 
and may damage the flamepath on a 
certified unit.

Actuators containing a Setting Tool 
fitted to the inside of the terminal 
compartment cover are identified with 
a self-adhesive yellow label on the 
outside of the terminal compartment 
cover.

The wiring code card fixed in the cover 
is particular to each actuator and must 
not be interchanged with any other 
actuator. If in doubt check the serial 
number on the code card with that of 
the actuator.

Fig. 6

A plastic bag in the terminal 
compartment contains: Terminal screws 
and washers, spare cover “O” ring 
seal,wiring diagram and instruction 
book.

6.3  Cable Entry
Only appropriate certified Explosion-
Proof entry reducers, glands or conduit 
may be used in hazardous locations. 

Remove red plastic transit plugs. Make 
cable entries appropriate to the cable 
type and size. Ensure that threaded 
adaptors, cable glands or conduit 
are tight and fully waterproof. Seal 
unused cable entries with a steel or 
brass threaded plug. In hazardous areas 
an appropriately certified threaded 
blanking plug must be used.

The cable entries on the actuator 
terminal housing are tapped M25  
x 1.5p.

6.4  Connecting to Terminals
On EExde enclosure units connections 
to the power and control terminals 
must be made using AMP type 160292 
ring tabs for power and earth terminals 
and AMP type 34148 ring tabs for the 
control terminals.

Refer to the wiring diagram inside the 
terminal cover to identify functions of 
terminals. Check that supply voltage 
is the same as that marked on the 
actuator nameplate.

Remove power terminal screen.

Begin by connecting these cables and 
replace screen.

When all connections are made ensure 
wiring diagram is replaced in the 
terminal compartment.

6.5  Replacing Terminal Cover
Ensure cover “O” ring seal and spigot 
joint are in good condition and lightly 
greased before re-fitting cover.

10

       Cable Connections6
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7.1  The Setting Procedure
The Rotork IQT range of actuators is the 
first that enables commissioning to be 
carried out without removing covers.

Setting torque, limit and other functions 
is achieved by using the Infra-Red 
Setting Tool. The Setting Tool is certified 
Intrinsically Safe to allow commissioning 
in hazardous areas.

All the commissioning functions are 
stored in non-volatile memory in the 
actuator. The Setting Tool enables the 
user to view all the functions in turn 
via the actuator display window. As 
each function is viewed its setting can 
be checked and, if required, changed 
within the bounds of that function.

Commissioning may be carried out with 
main power switched on or off. Refer 
to page 17 for Power Off Setting.

The setting procedure is divided into 
two stages:

1.  Basic Settings
 Settings for end of travel limit 
 actions, torque values, limit 
 positions etc.

2.  Configuration Settings
 Settings covering the control, 
 indication and optional 
 equipment functions.

NOTE: For IQT Battery Failsafe 
instructions, see Section 10 page 62.

  WARNING:
All IQT actuator functions are 
configured before dispatch to 
Rotork standard default settings 
unless alternatives have been 
specified with the order. Should 
difficulty be encountered during 
commissioning the default 
settings can be reinstated, 
returning the actuator 
configuration to its original 
manufactured state. Site 
commissioning can then begin 
again (refer to Section 9.18 page 59).

The default function should be used 
with caution as settings selected after 
manufacture may be essential for the 
safe operation of the valve and/or plant.

Actuator Display

11

       Commissioning7

 Position Display 50 This may be an open or closed symbol 
   or a percentage open value.
  m
 Torque and Position 50 Refer to Section 11.

  m
 Password P? k    PC     k     Ir     k     tP

  m
 Crossroad cr k
  
  m

  Basic Settings Configuration Settings
  Direction  Indication Contacts
  Limit Actions Control Mode
  Torque Values Options
  Limit Positions Help Screens
    Defaults

  Note: The Basic Settings must be commissioned first.

Torque
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       Commissioning continued7

7.2  The Setting Tool (old version)

Specification
Enclosure IP67

Certification EEx ia IIC T4 (intrinsically safe) 
  FM, INT SAFE, Class I & II Div 1 Groups A B C D E F G, T4A 
  CSA, Exia, Class I, II Div 1 Groups A B C D

Power supply  9V Battery (supplied and fitted)

Operating range  0.75m (from actuator display window)

Name Instruction
1. m Key*  Display next function down

2. k Key*  Display next function across

3.  - Key  Decrease/change displayed function’s value or option setting

4.  + Key  Increase/change displayed function’s value or option setting

5.  Key  Enter displayed value or option setting

*  Pressing the two arrow keys together returns the actuator display to the position 
    indication mode

Infra-red local operation (when enabled)

5.  Key  Stop actuator

6.  Key  Open actuator

7.  Key  Close actuator

8. Infra-red Transmitter Window

Fig. 7.1  The Setting Tool

Setting Tool Battery Replacement
Battery status can be checked by looking at the Infra-red transmitter window while 
depressing any Setting Tool button. A flashing red indicator should be seen.

  Battery replacement must be carried out in a safe area. To replace 
the battery remove the six caphead screws in the back of the Setting Tool. 
Remove the back cover to expose the battery.

  In order to maintain hazardous area certification fit only Duracell 
MN1604 or Rayovac Alkaline Maximum NoAL-9V battery types. Refit cover 
ensuring red indicator LED faces the transmitter window in the back cover.

When a button is depressed the Setting Tool transmits the relevant instruction 
to the actuator by infra-red pulses and must therefore be directly in front of the 
actuator indicator window and at a distance no greater than 0.75m.

8 2
4

6

7
5

3
1
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7.2  The Setting Tool Pro (new version)

Specification
Enclosure IP54

This Setting Tool Pro has been built in accordance with the following standards:

  USA - Hazardous Area. 
  Factory Mutual - Explosion Proof to NEC Article 500. 
  Intrinsically Safe, Class 1, Div 1, Groups A, B, C & D, T4. 
  Canada - Hazardous Area. 
  CSA - Exia Intrinsically Safe, Class 1, Div 1, Groups A, B, C & D, T4.

Temperature Tamb = -30ºC to 50ºC

Power supply  2x 1.5V Batteries (supplied and fitted)

Operating range  0.75m (from actuator display window)

Name Instruction
1. m Key*  Display next function down

2. i Key Display previous function up

3. k Key*  Display next function across

4. o Key  Display previous function across

5.  - Key  Decrease/change displayed function’s value or option setting

6.  + Key  Increase/change displayed function’s value or option setting

7. m Key  Initiate download/upload mode

8.  Key  Enter displayed value or option setting

*  Pressing these two arrow keys together returns the actuator display to the  
    position indication mode

Fig. 7.2  The Setting Tool Pro

Infra-red local operation (when enabled)

9.  Key  Stop actuator

10.    Key  Open actuator

11.    Key  Close actuator

12. Infra-red Transmitter Window

13
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Download / Upload Function
This new feature has been introduced 
with the new Rotork Setting Tool 
Pro. It allows the user to download 
datalogger files and download/upload 
configuration files. The new tool is 
weatherproof and intrinsically safe 
and so it can be used safely in all 
environments. For more information 
refer to Section 11.1, page 70.

Setting Tool Pro Battery 
Replacement
Battery status can be checked by looking 
at the Infra-red transmitter window 
while depressing any Setting Tool Pro 
button except the download button. A 
flashing red indicator should be seen.

  Battery replacement must be 
carried out in a safe area. To replace 
the battery remove the six cap head 
screws in the back of the Setting 
Tool Pro. Remove the back cover to 
expose the battery.

  In order to maintain hazardous 
area certification the actuator 
Setting Tool Pro shall only be 
fitted with the following AA size, 
alkaline-manganese, approved 
battery types:

 Duracell, Coppertop, type MN1500 
 Duracell, Procell, type MN1500 
 GP, Super Alkaline, type GP15A

Other types of AA size batteries, 
including Duracell, Ultra, type 
MN1500, must not be fitted. For 
battery replacement see Section 7.

Refit cover ensuring red indicator LED 
faces the transmitter window in the 
back cover.

The enclosure of the actuator Setting 
Tool Pro is manufactured from the 
materials:

 Polycarbonate, ABS blend 
 Polycarbonate 
 Silicon Rubber

If the actuator Setting Tool Pro is likely 
to come into contact with aggressive 
substances (e.g. solvents that may 
affect polymetric materials), then it is 
the responsibility of the user to take 
suitable precautions (e.g. regular checks 
as part of the routine inspections or 
establishing that the materials are 
resistant to the specific chemical) 
that prevent it from being adversely 
affected, thus ensuring that the type of 
protection is not too compromised.

No form of repair must be attempted 
on the actuator Setting Tool Pro.

When a button is depressed the 
Setting Tool Pro transmits the relevant 
instruction to the actuator by infra-red 
pulses and must therefore be directly in 
front of the actuator indicator window 
and at a distance no greater than 
0.75m.

Display Set-Up Mode
The Setting Tool and Setting Tool Pro 
arrow keys are used to access and 
navigate through the actuator set-up 
procedure using the actuator display. 
Each actuator function with it's current 
setting is represented on screen by 
a combination of code and text. The 
Setting Tool change keys (+ and –) 
allow the user to view the available 
setting options.

The examples of displayed functions 
Close Action, [C2] and Open Torque, [tO] 
are shown to the right. Note that a 
setting option or value is highlighted.

This instruction manual uses both code 
and text for description.

14

Close Action
Close on Torque

Open Torque
40%

Function
Code

Function

Setting
Code

Setting
Option

Function
Code

Function

Setting
Value

Setting
Value
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7.3  Entering the Actuator 
 Setting Procedure
With the actuator securely mounted 
on the valve, the mains supply on and 
Local control or Stop selected.

PRESS THE m KEY.

The actuator upper display will remain 
the same and the lower display will 
change to Torque value. This will be 
represented by Torque = XX% and a 
bar graph. (For instantaneous torque 
& position monitoring, refer to Section 
11, page 68.)

PRESS THE m KEY.

The actuator display will change and 
the password protection display will be 
seen.

The Actuator Function Settings
can be protected by the Use

of a Password

7.4  Setting Mode – Password
To enable setting and adjustment of the 
actuator functions the correct password 
must be entered. The factory set (default) 
password is [ld]. If the actuator has 
previously been set with a site password 
this must be entered.

Use the + or - keys to scroll through the 
available passwords 00–FF (hexadecimal). 
With the correct password displayed press 
the enter key.

PRESS THE  KEY.

Two “setting” bars will appear and will 
remain visible on every function display 
screen. In addition, "Password Correct" 
will be displayed for 3 seconds.

Default Password,
Setting Mode Enabled

7.5  New Password [PC]
To configure a new password, the 
actuator must be in setting mode with 
the password display – setting mode 
enabled – showing,

PRESS THE k KEY.

The display will change to [PC]. Using the 
+ or - key scroll through the available 
passwords until the desired password is 
displayed.

PRESS THE  KEY.

Password Changed to [IE]

NOTE: The new password becomes 
effective the next time setting mode is 
entered.

7.6  Checking Mode
The actuator function settings can be 
checked without entering the correct 
password. The settings can only be 
viewed and not altered. The setting bars 
will not be seen.

Password Display, Checking Mode

Once the procedure has been completed 
in the required mode

PRESS THE m KEY.

The procedure branch [Cr] (crossroad) 
display can now be seen (refer to Section 
7.7 page 16).

15

Enter Password
ID Hex

Password Correct
Enter Password

Change Password
IE Hex

Enter Password
ID Hex
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7.7  Crossroad [Cr]

To access the Basic Settings press 
the arrow m key (refer to Section 8 
Commissioning Basic Settings page 17).

To access the Configuration Settings 
press the arrow k key (refer to 
Section 9 Commissioning Configuration 
Settings page 27).

7.8  The Actuator Display –
 Setting/Checking Mode
Actuator functions as laid out in the 
Basic and Configuration commissioning 
stages, can be individually displayed by 
using the Setting Tool arrow keys.

The m arrow key will always display 
the FIRST function on the next level 
DOWN within the procedure.

The k arrow key will always display 
the NEXT function on the SAME level 
and will wrap around the functions on 
the same level.

The actuator display indicator lamps will 
continue to indicate valve position but 
will also flash during IR communication.

Actuator functions are displayed in 
code form in the top left portion of the 
liquid crystal display screen.

The setting for the displayed function is 
shown in the top right hand portion of 
the screen. Depending on the actuator 
function displayed, its setting may be 
an option or a value.

Text relating to the function and setting 
values will be displayed in the lower 
display.

In setting mode the Setting Tool + 
or - keys will cause the setting to be 
changed. In checking mode the settings 
cannot be altered.

In setting mode, once displayed, a new 
setting can be entered into the actuator 
memory by pressing the  key. 
The setting will flash off and back on, 
confirming its selection, and "Stored" 
will be displayed for 2 seconds in the 
text display.

 TOP LEFT  
 PORTION
 Function e.g.

tC = Torque Close

TOP RIGHT 
PORTION
Function Setting
e.g. Value = 40%

LOWER DISPLAY
 Function: Close Torque
 Setting Value: 40%

Typical Actuator Function Display
Setting Mode Enabled

7.9  Returning to
 Valve Position Display
There are five ways of returning to valve 
position display:

1.  Approximately 5 minutes after the 
 last Setting Tool operation the 
 display will automatically return to 
 position display.

2.  Press the m and k arrow keys
 together.

3.  Press the m arrow key until the 
 display returns to position.

4.  Select Remote control using the  
 red Local/Stop/Remote selector.

5. If you have the new Setting Tool  
 Pro then you can use the iarrow 
 key to return to position display.

Basic Setup
Config Setup

Close Torque
40%
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ELECTRICAL OPERATION MUST 
NOT TAKE PLACE UNTIL THE BASIC 
SETTINGS HAVE BEEN MADE AND 
CHECKED. 

The actuator’s Basic Settings affect 
the correct operation of the valve by 
the actuator. If the actuator has been 
supplied with the valve, the valve 
maker or supplier may have already 
made these settings.

This instruction assumes setting mode 
has been entered (refer to section 7.4 
page 15). 

Viewing the Basic Settings
With the actuator mounted on the 
valve, the power supply on and Local 
or Stop control selected, point the 
Setting Tool at the actuator indicator 
window from a distance of no more 
than 0.75m. By pressing the m key 
and, when appropriate, the k key, 
it is possible to move through the 
procedure, displaying the various 
functions and their settings as shown 
in Fig. 8.1 (refer to page 18).The 
right-hand side of Fig.8.1 explains the 
function of each LCD display.

Power Off Setting
IQT allows settings to be viewed and 
set without main power. To enable this 
function, engage handwheel drive and 
rotate until the output drive moves 
(refer to page 3). The Setting Tool can 
now be used. As long as a Setting 
Tool key press takes place within the 
30 seconds timeout period, Power 
Off Setting will remain enabled. If no 
infra-red Setting Tool communication 
takes place the display will return to 
indicating position. The actuator must 
then be operated by handwheel to  
re-enable Power Off Setting.

  Settings and operation must 
be verified by electric operation 
and function test of the actuator 
to ensure correct operation.

17

       8 Commissioning –
Basic Settings
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Torque

Viewing the Basic Settings

Function  Description
  

Position Display 50  (This may be an open or closed symbol or a % open value.)
 m   m
 50  Torque and Position Display

 m   m
P?  k  PC  k  Ir  k  tP Password k Password Change k IrDA k Torque Reference Profile

 m   m
Cr   k  Configuration Crossroad k Configuration Settings, refer to page 32.

 

C1  k  C2  k  C3 Direction to Close k Close Action k Open Action

 m   m
tC  k  tO Torque Value Closing k Torque Value Opening

 m   m
LC  k  LO Limit Closed k Limit Open

 m   m
 50  Position Display

Fig. 8.1 Basic Setting Displays

18

BASIC SETTINGS CONTENTS
  page

C1 Direction to Close   19
C2 Close Action   20
C3 Open Action   21
tC Torque Value Closing   22
tO Torque Value Opening   23
LC Set Limit Closed   24
LO Set Limit Open   24
AA Speed Setting   25

REFER TO SECTION 7, COMMISSIONING
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The actuator can be configured to be 
clockwise or anti-clockwise to close. 
Manually operate actuator and valve 
to establish correct closing direction. 
Conversion Handwheel direction labels 
are available.

 50 

 m
 50

 m
P?  k  PC  k  Ir  k  tP

 m
cr

 m
 c1  k  c2  k  c3

 m
tC  k  tO

 m
LC  k  LO

 m
 50

Using the + or - key, display the 
character conforming to correct closing 
direction.

[C] in the Setting Field Indicating 
Clockwise to Close

[A] in the Setting Field Indicating 
Anti-clockwise to Close

Having ensured that the display 
corresponds to the established     
closing direction

PRESS THE  KEY.

The displayed option will flash (stored), 
indicating that it has been set.

PRESS THE k KEY.

19

       Direction to CloseC1

Close Direction
Clockwise

Close Direction
Anticlockwise

Torque
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IQT actuators are designed to stop at 
the end of travel by torque limitation 
against the actuator stop bolts. Stop 
bolts should therefore be set to the 
precise stopping position required, refer 
to section 5.6.

IQTF actuators can be configured to 
close on torque or limit. Refer to valve 
manufacturers instructions.

  Refer to valve manufacturer 
for recommended setting.

50 

 m
50

 m
P?  k  PC  k  Ir  k  tP

 m
cr

 m
 c1  k  c2  k  c3

 m
tC  k  tO

 m
LC  k  LO

 m
50

Using the + or - key, display the 
required option.

[Ct] in the Setting Field Indicating 
Close on Torque - default setting.

[CL] in the Setting Field Indicating 
Close on Limit.

Having selected the required option

PRESS THE  KEY.

The displayed option will flash (stored), 
indicating that it has been set.

PRESS THE k KEY.

NOTE: When set to close on torque, 
the actuator will apply the level of 
torque as set for [tC] in seating the 
valve (refer to [tC] page 22).

20

       Close ActionC2

Torque

Close Action
Close on Torque

Close Action
Close on Limit
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IQT actuators are designed to stop at 
the end of travel by torque limitation 
against the actuator stop bolts. Stop 
bolts should therefore be set to the 
precise stopping position required, refer 
to section 5.6.

IQTF actuators can be configured to 
close on torque or limit. Refer to valve 
manufacturers instructions.

  Refer to valve manufacturer 
for recommended setting. In the  
absence of valvemaker instructions  
set “Open Limit”.

50 

 m
50

 m
 P?  k  PC  k  Ir  k  tP

 m
 cr

 m
 c1  k  c2  k  c3

 m
 tC  k  tO

 m
 LC  k  LO

 m
50

Using the + or - key display the 
required option.

[Ot] in the Setting Field Indicates 
Open on Torque - defualt setting.

[OL] in the Setting Field Indicates 
Open on Limit.

PRESS THE  KEY.

The displayed option will flash (stored), 
indicating that it has been set.

PRESS THE k KEY.

NOTE: When set to open on torque, 
the actuator will apply the level of 
torque as set for [tO] in back seating 
the valve (refer to [tO] page 23).

21

       Open ActionC3

Torque

Open Action
Open on Limit

Open Action
Open on Torque
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The value of torque available in the 
close direction can be configured.

  Refer to valve manufacturer 
for recommended value.

The closing torque value can be varied 
between 40% and Rated (100%), in 
1% increments.

50 

 m
50

 m
P?  k  PC  k  Ir  k  tP

 m
 cr

 m
 c1  k  c2  k  c3

 m
 tC  k  tO

 m
LC  k  LO

 m
50

Using the + and - keys, the display 
recommended value. In the absence of 
a recommended torque value, try a low 
setting and increase until satisfactory 
valve operation is achieved.

  If the actuator fails to 
complete a closed valve operation 
due to the set torque being 
reached (Torque Trip CL Alarm, page 5) 
this may indicate a valve and/or 
process problem or change. It is the 
responsibility of the user to ensure 
the valve and process conditions are 
within specified operational limits 
before increasing the Set Close 
torque value.

PRESS THE  KEY.

The displayed value will flash (stored), 
indicating that it has been set.

Should the set level of torque be 
developed in closing, the actuator will 
torque trip and stop.

PRESS THE k KEY.

NOTE: Rated torque is quoted on the 
actuator nameplate.

40% of Rated Torque

99% of Rated Torque

Rated Torque

22

       Close TorquetC

Close Torque
40%

Close Torque
99%

Close Torque
100%

Torque
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The value of torque available in the 
open direction can be configured.

  Refer to valve manufacturer 
for recommended value.

50 

 m
50

 m
 P?  k  PC  k  Ir  k  tP

 m
 cr

 m
 c1  k  c2  k  c3

 m
 tC  k  tO

 m
LC  k  LO

 m
50

The opening torque value can be 
varied between 40% and Rated, in 1% 
increments. In addition “Boost” can 
be configured when no open torque 
protection is required.

  BOOST SHOULD NOT BE 
SELECTED WHEN THE ACTUATOR 
HAS BEEN CONFIGURED TO OPEN 
ON TORQUE (refer to [C3] page 21) 
UNLESS BACK SEATING AT RATED 
TORQUE IS ACCEPTABLE.

Using the + and - keys, display the 
recommended torque value.

In the absence of a recommended 
torque value, try a low setting and 
increase until satisfactory valve 
operation is achieved.

  If the actuator fails to 
complete a open valve operation 
due to the set torque being 
reached (Torque Trip OP Alarm, page 5) 
this may indicate a valve and/or 
process problem or change. It is the 
responsibility of the user to ensure 
the valve and process conditions are 
within specified operational limits 
before increasing the Set Open 
torque value.

NOTE: Rated torque is quoted on the 
actuator nameplate. Boost torque is at 
least 140% of Rated torque.

PRESS THE  KEY.

The displayed value will flash (stored), 
indicating that it has been set.

Should the set level of torque be 
developed in opening, the actuator will 
torque trip and stop.

PRESS THE m KEY.

40%

99%

Rated

Boost

In checking mode, on pressing the m 
key after reviewing open torque setting, 
the display will revert to valve position.

23

       Open TorquetO

Open Torque
40%

Open Torque
99%

Open Torque
100%

Open Torque
Boost

Torque
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NOTE: It is possible to set the Open 
Limit Position [LO] first.

50 

 m
50

 m
P?  k  PC  k  Ir  k  tP

 m
cr

 m
 c1  k  c2  k  c3

 m
 tC  k  tO

 m
 LC  k  LO

 m
50

NOTE: When in checking mode Set 
Limit Closed [LC] does not appear.

With [LC] displayed

Limit Closed

Move valve manually to the closed 
position. Allow for overrun by 
winding actuator output open by 
1/2 to 1 turn.

PRESS THE  KEY.

The two bars will flash (stored) and the 
closed indicator lamp will illuminate, 
indicating closed limit position has been 
set.

PRESS THE k KEY.

To check closed limit position hand 
wind valve open until the amber lamp 
illuminates. Wind valve back closed 
until the closed lamp illuminates.

 50

  m
 50

  m
 P?  k  PC  k  Ir  k  tP

  m
 cr

  m
 c1  k  c2  k  c3

  m
  tC  k  tO

  m
 LC  k  LO

  m
 50

NOTE: When in checking mode Set 
Limit Open [LO] does not appear.

With [LO] displayed

Limit Open

Move valve manually to the open 
position. Allow for overrun by 
winding actuator output closed by 
1/2 to 1 turn.

PRESS THE  KEY.

The two bars will flash (stored) and the 
open indicator lamp will illuminate, 
indicating open limit position has been 
set.

PRESS THE m KEY.

The open symbol (refer to Fig. 3.3. 
page 4) should now appear.

24

       Set Limit ClosedLC        Set Limit OpenLO

Set Close Limit
Move to Close      

Set Open Limit
Move to Open     

Torque

Torque
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With [AA] displayed

Use the + and - key to select the 
required actuator operating time. The 
settings are displayed in percentage of 
maximum rated speed.

PRESS THE  KEY.

The displayed value will flash, indicating 
that it has been set.

All speed settings are adjustable in 
percentage increments. Any value of % 
outside of the range stated will not be 
accepted into the actuator memory.

NOTE: Mains power has to be on 
for speed setting to be carried out.

25

       Speed SettingAA

IQT operating time can be adjusted between 25% and 100% of the maximum 
time (50% and 100% for IQT2000). IQT are factory set at the maximum speed. 
IQTM actuators are dispatched with the minimum speed set. To access speed 
setting [AA] screen, bus system [OP] has to be set to [On], using the + and - key.

After this setting, proceed to screen [AA].

IQT Speed
100%

 Positional Display

m

m
 P? k PC k Ir k tP

m       Contact Function

 cr k Contact S1  r1
      m
  Contact S2  r2
      m
  Contact S3  r3
      m
  Contact S4  r4
      m
      ESD Action
  Control Mode
  Configuration  A1

      m
      Extra Indication    Remote
      Contacts  CPT  Control Source

  Option Selection OE k OI k Od
      m
      FL
      m
      PA
      m
      IQT Speed  IQT Type
      Setting  Setting

      AA k Ab

50

IrDA
comms

Primary
Functions

  

m
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 m
 50

 m
 P?  k  PC  k  Ir  k  tP

 m
 cr

 m
 c1  k  c2  k  c3

 m
  tC  k  tO

 m
 LC  k  LO

 m
 50

If the procedure has been followed as 
described, the positional display will 
indicate that the actuator is in the open 
position.

Select Remote control momentarily, 
using the red selector to exit setting 
procedure and then select required 
control: Local, Stop or Remote.

With the correct settings made electric 
operation can now be carried out 
safely.

26

       Return to
Positional Display

Torque
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Fig. 9

The Configuration Settings can be 
configured to suit site control and 
indication requirements. It is important 
that Basic Settings such as limits and 
torque switch settings are set before 
work commences on commissioning 
the Configuration Settings (refer to 
page 17). 

The layout of the Configuration 
Settings accessed with the Setting Tool 
are detailed in Fig. 9.1. To successfully 
commission the Configuration Settings, 
information about the site or process 
control system will be required.

The supplied actuator Wiring Diagram 
details control and indication devices 
fitted to the actuator along with 
terminal connection detail and standard 
remote control wiring systems.

Power Off Setting
IQT allows settings to be viewed and 
set without mains power. To enable 
this function, engage handwheel drive 
and rotate until the output drive moves 
by one turn (refer to page 3).The 
Setting-Tool can now be used. As 
long as a Setting Tool key press takes 
place within the 30 seconds timeout 
period, Power Off Setting will remain 
enabled. If no infra-red Setting Tool 
communication takes place the display 
will return to indicating position. The 
actuator must then be operated by 
handwheel to re-enable Power Off 
Setting.

  Settings and operation must 
be verified by electric operation 
and function test of the actuator 
to ensure correct operation.

NOTE: For IQT Battery Failsafe 
instructions, see Section 10 page 61.

27

      9 Commissioning –
Configuration Functions
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28  Positional Display

m

m
 P? k PC k Ir k tP

m       Contact Function Value  Contact Form

 cr k Contact S1  r1 k r1 k r1
      m
  Contact S2  r2 k r2 k r2
      m
  Contact S3  r3 k r3 k r3
      m
  Contact S4  r4 k r4 k r4
      m  ESD  ESD Thermostat  ESD Overide  ESD Override  Maintained  2-wire  External Interlocks  Conditional  Torque Switch
      ESD Action  Contact Type  Bypass  Interlocks  Local Stop  Local Control  Control  & Partial Stroke  Control  Bypass
  Control Mode
  Configuration  A1 k A2 k A3 k A4 k A5 k A6 k A7 k A8 k A9 k At

      m
      Extra Indication 4-20mA  Remote  Interrupter  Setting Tool  Power Loss  Close  Mid-Travel
      Contacts  CPT  Control Source  Timer  Local Control  Inhibit  LED Colour  LED  Language

  Option Selection OE k OI k Od k OJ k Or k OS k OH k OU k UL

      m
  Option Functions –    If Analogue, Bus System or Interrupter Timer control options are fitted their appropriate set-up screens will be automatically inserted here.

      m
      IQT Speed  IQT Type
      Setting  Setting

      AA k Ab

      m
      Software  Option 1  Option 2    Service
      Version  Version  Version  Reset  Password

  Service Mode  Un k UI k U2 k Ur k UP

      m
  Help Screens  H1 k H2 k H3 k H4 k H5 k H6 k H7 k H8

      m
  Default Option d1 k d2

      m
         Return to Positional Display               Fig. 9.1 Configuration Settings

IrDA
comms

Primary
Functions

  

m

Torque

50

Torque Reference
Profile
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Having established that the Basic 
Settings have been correctly set, the 
Configuration Settings can now be 
configured to suit site control and 
indication requirements.

It is possible to move through the 
various Configuration Settings as shown 
in Fig. 9.1 using the k and m keys.

The actuator wiring diagram will 
indicate any options fitted.

Options Setting Tool Local Control 
[Or] and Power Loss Inhibit [OS] are 
standard features, their use being 
optional.

In order to display the Configuration 
Settings it is necessary to press the  m 
key until [Cr] appears.

If you have chosen to enter 
Configuration Settings in the checking 
mode the display will be as Fig. 9.2.

If you have chosen to enter 
Configuration Settings in the setting 
mode the display will be as Fig. 9.3 
(refer to Section 7).

Fig. 9.2                    Fig. 9.3

PRESS THE k KEY.

29
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CONFIGURATION SETTINGS

  page

9.1  Accessing the Configuration Settings  29
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Accessing the
Configuration Settings

    Basic Setup
     Config Setup

Basic Setup
Config Setup
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       HeadingAA

Indication contacts S1 [r1], S2 [r2], S3 
[r3] and S4 [r4] may each be set to trip 
for any one of the following functions:

Code Function (as displayed)

 [CL]  Closed Limit
 [OP]  Open Limit
 [Po] Position % Open
 [rr]  Motor Running
 [dC]  Closing
 [dO]  Opening
 [d?]  Moving
 [HA]  Hand Operation
 [bL]  Moving-Blinker
 [UA]  Valve Alarm
 [tC]  Torque Trip Close (direction)

 [tO]  Torque Trip Open (direction)

 [tt]  Torque Trip (any position)

 [tl]  Torque Trip Mid (travel)

 [St]  Motor Stalled
 [LS]  Stop Selected
 [Lo]  Local Selected
 [rE]  Remote Selected
 [CA]  Control Alarm
 [ES]  ESD Active

 [Ol]  Open Interlock Active
 [Cl]  Close Interlock Active
 [lL]  Interlock Active
 [AA]  Actuator Alarm
 [Ht]  Thermostat Tripped
 [24]  24V Power Failure
 [bA]  Battery Low
 [rP]  Relay Parity
 [PA]  Partial Stroke Active
 [PE]  Partial Stroke Error

The S contact form can be set normally 
open [no] or normally closed [nc].

The procedures for setting up contacts 
S2, S3 and S4 are the same as those 
shown for S1.

Unless specified with order, the 
default settings for indication 
contacts are as follows:

S1 – [CL] Closed Limit [no]

S2 – [OP] Open Limit [no]

S3 – [CL] Closed Limit [nc]

S4 – [OP] Open Limit [nc]

Using the + or - key display the desired 
function.

PRESS THE  KEY.

The displayed function will flash 
indicating that it has been set.

Contact S1 Configured to Trip         
at Valve Closed Limit

PRESS THE k KEY.

       Contact S1 - Functionr1    9.2 Indication Contacts
S1, S2, S3 and S4

     S1 Function
Close Limit
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This screen will only display if relay 
function is set to [P0] Position Open.

When the S contact function is set to 
[P0], the required intermediate position 
value must be set. 
No other contact function requires 
a value to be set.

The value can be set from 1% open to 
99% open in 1% increments.

Using the + or - key, display the 
required value.

PRESS THE  KEY.

The displayed value will flash (stored) 
indicating that it has been set.

Value Set to Indicate
25% Open

PRESS THE k KEY.

Use the + or - keys to select between 
[nO] Normally Open and [nC] Normally 
Closed.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Contact S1 Configured as a  
Normally Open Contact

NOTE: If function [PO] Position Open 
is selected and it is configured as a 
normally open contact it will make at 
the set value with the actuator moving 
in the open direction.

To access S2–S4

PRESS THE m KEY.

     r1 Contact S1
Contact Form

  S1 Contact
Normally Open

       Contact S1 - Valuer1

S1 % Position
25%
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The Control Mode Configuration affects 
how the actuator will respond under 
conditions of emergency shut down, 
local control, remote control interlocks, 
and 2-wire remote control. Also 
included is an unseating torque switch 
bypass function. Unless specified with 
order, the control mode configuration 
will be set as shown for default 
configuration on page 59.

If it is necessary to change the 
configuration follow the instructions in 
this section.

There are 10 configurable control 
functions:

Code Function (as displayed)

 [A1] ESD Action

 [A2] ESD Contact Type
 [A3] ESD Override Stat
 [A4] ESD Override Interlocks
 [A5] ESD Override Local Stop
 [A6] Maintain Local Control
 [A7] 2-wire Remote Priority
 [A8] Interlocks
 [A9] Conditional Control
 [At] Torque Switch Bypass.

An active ESD signal applied to the 
actuator will override any existing or 
applied local or remote control signal. 
ESD can be configured to override the 
motor thermostat, active interlocks or 
local stop selection. Refer to A3, A4 
and A5.

The default action under an active ESD 
signal is to stay put [SP] Stay Put.

Press the + or - key to select the 
required ESD action:

[OF] Off on ESD

[CL] Close on ESD

[SP] Stay Put on ESD

[OP] Open on ESD

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The default setting for ESD Contact 
Type is [nO] Normally Open.

For actuators set to ESD [nO] Normally 
Open the ESD Signal must be applied 
to activate the ESD command. For ESD 
[nC] Normally Closed the signal must be 
removed to activate the command. 
Press the + or - key to choose the 
contact type.

PRESS THE  KEY.

The displayed option (stored) will flash 
indicating that it has been set.

Actuator Responds to a Normally 
Open ESD Contact (Signal Applied)

The default setting for ESD Override 
Thermostat is [OF] No during ESD. 
The thermostats remain in circuit and 
enabled during ESD.

The motor control thermostats can be 
bypassed during ESD as a factory set, 
hard-wired option only. Contact Rotork 
for information.

 Danger: Actuator hazardous 
area certification is invalidated 
while the thermostats are 
bypassed.

[A3] should be set to reflect the factory 
set configuration of thermostat bypass.

During an ESD event:

[A3] = [OF] No, thermostats enabled

[A3] = [On] Yes, thermostats bypassed

        ESD ActionA1        ESD Contact TypeA2      A3Control Mode
Configuration

ESD Override 
Thermostat

ESD Action
Close

ESD Contact Type
Normally Open

ESD Override
Stat:  No

9.3
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The default setting for ESD Override 
Interlocks is [OF] No. ESD action will not 
override an active interlock applied to 
the actuator.

If an applied ESD signal is required to 
override active interlocks causing the 
ESD action as set for A1, press the 
 + or - key. The display will change to 
[On] Yes.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The default setting for ESD Override 
Local Stop is [OF] No. ESD will not 
override local stop when selected.

If an applied ESD signal is required to 
override local stop causing the ESD 
action as set for A1, press the + or - key. 
The display will change to [On] Yes.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The default setting for Local Actuator 
Pushbutton control is self-maintained 
[On] Yes.

If non-maintained actuator pushbutton 
control is required (jogging, inching, 
push to run), press the + or - key. The 
display will change to [OF] No.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The default setting for 2-wire Remote 
Priority is [SP] Stay Put. If an open and 
closed remote control signal are applied 
simultaneously the actuator will stay 
put (stop if running). Refer to actuator 
wiring diagram or PUB002-002.

Use the + or - key to select the 
required priority:

[OP] Open

[SP] Stay Put

[CL] Close

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

2-wire Control – Stay Put Priority

ESD Override
Interlocks:  No

ESD Override
Local Stop:  No

Maintain Local
Control:  Yes

2-Wire Remote
Priority:  Stay

 A4 ESD Override
Interlocks  A5 ESD Override

Local Stop  A6 Maintain
Local Control  A7 2-wire Remote

Priority
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Actuators are delivered with the 
interlock facility disabled [OF] Disabled. 
Refer to the actuator wiring diagram 
or PUB002-002 for interlock control 
circuits.

To enable remote external interlocks 
press the + or - key.

The display will change to [On] Enabled.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Note: If interlocking is required in only 
one direction, it will be necessary to 
connect a link between the actuator 
terminals associated with the other 
direction. Refer to wiring diagram.

The actuator can be set to carry out a 
partial stroke test using a signal applied 
to the open interlock input to initiate 
a partial stroke test. Refer to wiring 
diagram. 

The default for partial stroke/interlocks 
is [OF] Disabled.

To enable partial stroke testing press 
the + or - key.

The display will change to [PS] Partial 
Stroke.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set. 

To access partial stroke test settings 
PRESS THE m KEY.

Refer to Appendix A, page 84 for 
instructions on partial stroke settings.

Where a high level of safety integrity 
is required, Conditional Control can 
be configured. In this mode two 
discreet signals are required for remote 
operation. Remote control will be 
conditional on both a control signal 
(open or close) and the appropriate 
interlock signal being applied 
simultaneously. Failure of either or a 
spurious signal will not cause operation.

Interlocks [A8] must be set [On] 
Enabled. Interlock signals are not 
required for local operation.

The default setting for conditional 
control is [OF] Disabled. To enable 
conditional control press the + or - key.
The display will change to [On] Enabled.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The default setting for Torque Switch 
Bypass is [OF] Off, the torque switches 
are not bypassed during the unseating 
movement.

To bypass the torque switches during 
the unseating movement press the + 
or - key.

The display will change to [On].

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The torque switches will be bypassed 
from closed limit to 5% open when 
opening and from open limit to 95% 
when closing. Bypassing the torque 
switches makes torque in excess of 
rated and up to actuator stall available 
for unseating a ‘‘sticky’’ valve. Outside 
these positions the torque setting will 
revert to the values set for [tC] Close 
Torque, see page 22 and [tO] Open 
Torque, page 23.

       Interlocks        Partial StrokeA8 A8        Conditional ControlA9        Torque Switch BypassAt

Interlocks
Disabled

Interlocks
Partial Stroke

Conditional
Control:  Disabled

Torque Switch
Bypass:  Off

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3108 of 3354



35
AA

Extra indication contacts S5 [r5], S6 
[r6], S7 [r7] and S8 [r8] are available as 
an option.

Check actuator circuit diagram for 
inclusion.

When the Extra Contact Option is 
included the set-up procedure and 
available contact functions for S5 – S8 
are identical to S1–S4 (refer to Section 
9.2 page 30).

Unless specified with order the default 
setting for the extra indication contacts 
will be as follows:

S5 [r5] Close limit

S6 [r6] Open limit

S7 [r7] Torque trip mid

S8 [r8] Remote selected

NOTE: If the Extra Contact Option is 
not included in the actuator build, any 
settings made for S5–S8 will have no 
effect on the indication output of the 
actuator.

The action of turning on the Extra 
Contact Option makes an additional 
series of set-up screens available

Press the + or - key to select the Extra 
Contact Option set-up screens [On].

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

PRESS THE m KEY TO ACCESS S5 
TO S8 SET-UP DISPLAYS.

The procedure for setting S5 to 
S8 is the same as that for S1 to S4 
(refer to Section 9.2 page 30).

Extra Contacts
Menu:  On

Extra Contacts
Menu:  Off

 9.4 Option Extra
Indication Contacts  OE Display Extra Contact

Set-up Screens
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Setting instructions for actuators 
including a CPT providing 4-20mA 
analogue position feedback.

The CPT is an optional extra. It may be 
internally or externally powered.

Check wiring diagram for inclusion and 
connection details.

With [HI] Displayed, the CPT operates 
Close=4mA, Open=20mA

If Close=20mA, Open=4mA is required, use 
the + or - key to change to [LO].

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that the option has been set.

NOTE: If the actuator has options 
Folomatic and CPT, redefining the 
CPT, will require the Folomatic to be 
recommissioned (refer to Section 9.6 
Folomatic [OI] page 37).

 9.5 Option CPT [OI] –
4-20mA Indicator

Analog Feedback
CL=4ma  OP=20mA
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Setting instructions for 
actuators including a Folomatic 
proportional controller for use in 
analogue valve position control.

The Folomatic is an optional 
control device. Check actuator 
wiring diagram for inclusion.

Before setting the parameters for 
Option Folomatic ensure Remote 
Control Source [Od] has been 
selected to [bo] in Section 9.7.

Folomatic set up screens will be 
automatically displayed when the 
option is fitted. Refer to actuator wiring 
diagram.

This instruction lists the Folomatic 
function displays in their sequence and 
assumes that all Folomatic functions are 
to be checked/set.

The actuator should be selected in Local 
or Stop with the analogue input signal 
connected to terminals 26 (+ve) and 
27 (–ve) (refer to wiring diagram).

Before commissioning of the Folomatic 
functions can begin, the Folomatic 
Feedback must be set to suit the 
applied set point signal.

With [HI] displayed, a 20mA signal will 
correspond to the valve opening.

If a high input signal is required to 
correspond to valve closing use the  
+ or - key to change to [LO] CL=20mA.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

If setting [OI] is modified after 
commissioning the Folomatic, it will 
be necessary to recommission the 
Folomatic.

Press the m key to access the 
Folomatic set-up display menus.

Using the + or - key select [ l] Current 
for current input signal or [ U] Voltage 
for voltage input signal.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

The signal type selected will determine 
what is displayed on the input signal 
range screen [Fr] Analog Signal.

Press the k key to display: 
[Fr] Analog Signal.

Analog Feedback
CL=4ma  OP=20mA

 9.6 Option Folomatic –
Analogue Control        Folomatic FeedbackOI  FI Analogue

Signal Type

Analog Signal
Type:  Current
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Using the + or - key select for required 
signal within the range of 0–5mA or 
volts, 0–10mA or volts or 0–20mA or 
volts (i.e. 4–20mA).

If [FI] is set to current, mA ranges will be 
displayed. If [FI] is set to Voltage, voltage 
ranges will be displayed.

0–20mA Range Selected

0-20V Range Selected

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[FL] Low Set Point Position.

  APPLY MINIMUM
SET POINT SIGNAL

Using the + or - key select:

[ ] [ ]  Closed = valve closed
[00] to [99]  = percentage open
[ ]  Open = valve open

to correspond with the LOW set point 
signal.

PRESS THE  KEY.

The displayed value will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[FH] High Set Point Position.

  APPLY MAXIMUM
SET POINT SIGNAL

Using the + or - key select:

[ ] [ ]  Closed = valve closed
[00] to [99]  = percentage open
[ ]  Open = valve open

to correspond with the HIGH set point 
signal.

PRESS THE  KEY.

The displayed value will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[Fd] Deadband.

If the actuator hunts or responds 
unnecessarily to a fluctuating input 
signal the deadband must be increased. 
If more accurate control is required the 
deadband may be decreased.

Use the + or - key to select the 
deadband width. Range 00–99 
corresponds to 0–9.9% of setpoint 
signal.

NOTE: Maximum deadband is 9.9% 
of valve stroke. Normally, minimum 
deadband should not be less than 1%.

PRESS THE  KEY.

The displayed value will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[Ft] Motion Inhibit Time.

Deadband
1.2%

 Fd Deadband
Adjustment Fr Input

Signal Range  FL Valve Position
LOW Set Point  FH Valve Position

HIGH Set Point

Analog Signal
Range:  4-20mA

Low Set Point
Position:  Closed

High Set Point
Position:  Open

Analog Signal
Range:  0-20V
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The motion inhibit timer introduces 
a delay in the actuator response to 
a rapidly fluctuating input signal, 
preventing unnecessary movement.

Once the system stabilises the actuator 
will respond to steady changes in the 
input signal as necessary.

Use + or - key to adjust motion inhibit 
time in seconds: range 0–99. Normally 
it is recommended that motion inhibit 
time should not be set to less than 5 
seconds (refer to note on page 57).

PRESS THE  KEY.

The displayed value will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[FA] Loss of Signal.

Use + or - key to enable [On] or 
disable [OF] action on loss of set point 
signal.

[On] –  Failsafe as determined by [FF].

[OF] –  Go to Low SP 

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

NOTE: Failsafe action “ON” will be 
effective only for systems using an 
offset or live zero signal range, for 
example 4–20mA.

[FF] will only be displayed if [FA] has 
been set to [On].

Press the k key to display: 
[FF] Failsafe Action.

Failsafe action when [FA] Loss of Signal 
set to [On] Failsafe only.

Use + or - key to select, on loss of 
input signal:

[Lo] –  Go to Low SP position.

[SP] –  Stay Put

[Hl] –  Go to High SP position.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Commissioning of the Folomatic is 
now complete. Remote control may be 
selected.

Using a switched input you can select 
between Folomatic (Auto) operation and 
Manual (hardwired remote) operation. 
This can be used in applications where 
you want the option to override the 
Folomatic to allow full manual control of 
the actuator from the control room.

Actuators dispatched will have this 
feature disabled as the default in order 
to minimise commissioning time. If you 
would like this feature enabled, use the 
+ or - key to select [On] Enabled.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Using the wiring diagram supplied with 
the actuator, follow the instructions 
on how to connect the Manual / Auto 
selection switch.

Commissioning of the Folomatic is 
now complete. Remote control may be 
selected.

Motion Inhibit
Time:  05 seconds

Loss of Signal
Failsafe

Failsafe Action
Go to Low SP

 Ft Motion Inhibit
Timer Adjustment  FA Action On Loss of

Set Point Signal         Failsafe ActionFF

Manual / Auto
Disabled

 FC Manual/Auto
Selection
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The available forms of remote control 
are listed below:

1 - Standard hardwired control
2 - Analogue control-Option Folomatic
3 - Network control including:
 Option Pakscan
 Option Modbus
 Option Profibus
 Option Foundation Fieldbus
 Option DeviceNet

The setting for Remote Control Source 
will depend on the type of remote 
control required and the option 
specified and fitted. Check actuator 
circuit diagram for remote control form.

The setting of Remote Control Source 
will be determined by the option that 
has been fitted, if any.

[rE] Hard-Wired Only: Pushbutton/relay 
 contact control.

[oP] Network: Pakscan, Profibus, 
 Modbus, Foundation Fieldbus or  
 DeviceNet control.

[bo] Folomatic: Analogue Proportional 
 control.

[OF] Remote Disabled: Remote control 
 disabled.

To change the remote source press the 
+ or - key until the required setting is 
displayed.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Standard Hardwired
Remote Control

       Remote Control Source9.7        Remote Control SourceOd

Control Type
Hard-wired Only
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Setting instructions for actuators 
including an optional Pakscan Field 
Control Unit – check wiring diagram for 
inclusion.

Before setting the parameters for 
Option Pakscan ensure Remote 
Control Source [Od] has been 
selected to [oP] in Section 9.7. 
(refer to page 40)

The actuator Pakscan Field Control Unit 
must be allocated a unique loop node 
address.

The actuator must be in “Loopback” 
and isolated from Pakscan loop traffic 
for its address to be set or changed. 
Loopback can be achieved in two ways:

1.  Turn OFF the master station.

2.  Isolate the actuator from the
 2-wire control loop both in & out.

Using the + or - keys display the 
required loop address.

Address to be set within the range 
01-240 (01–F0 Hexadecimal). (refer to 
table on page 81).

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:
[Pb] Baud Rate.

The actuator Pakscan Field Control Unit 
baud rate must be set to the loop baud 
rate. For a Pakscan 2-wire control loop 
the selected baud rate must be common 
to the master station and all the field 
control units included in the loop.

The actuator must be in “Loopback” 
and isolated from Pakscan loop traffic 
for its baud rate to be set or changed.

Loopback can be achieved in two ways:

1.  Turn OFF the master station.

2.  Isolate the actuator from the
 2-wire control loop both in & out.

Using the + or - keys display the 
required baud rate.

[01] = 110 baud

[03] = 300 baud

[06] = 600 baud

[12] = 1200 baud

[24] = 2400 baud

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[PF] Aux I/P Mask.

Node Address
Hex 01  :  Dec 001

 9.8 Bus System
Option Pakscan

PA  Pb Pakscan
Baud Rate

Baud Rate
2400 Baud

Pakscan Node
Address
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The IQT actuator has the facility to accept 4 auxiliary inputs (AUX1–AUX4). These 
are used when supplementary remote control or digital auxiliary inputs are required 
in addition to the standard control and feedback features incorporated into the 
Pakscan card. It is also possible to have a combination of both remote control and 
volt-free inputs to provide, for example, open and close control as well as a high 
and low tank level alarm indication, supplied via an external transducer.

The hexadecimal number displayed under PF can be considered as a ‘‘software 
mask’’. It is this mask that tells the Pakscan card what type of input to expect, 
control or input signal, and what form the input will be, normally open or normally 
closed (refer to page 81 for Binary, Hexadecimal and Decimal Conversion Table).

To decipher the mask the number needs to be split into two separate hexadecimal 
characters, each of which can be sub-divided into 4 binary bits. The first 4 bits 
represent the function and the second 4 represent the input source (known as 
invert). Pictorially this can be represented as:

 Left side hex character Right side hex character
 Aux 4 to 1 (function) AUX 4 to 1 (Invert)
Bits 4 3 2 1 4 3 2 1

When used for remote control of the actuator bits 4 to 1 of the function character 
have been designated as follows:

Bit 4 (AUX4)  –  ESD

Bit 3 (AUX3)  –  Stop (Maintain)

Bit 2 (AUX2)  –  Close

Bit 1 (AUX1)  –  Open

(When used for digital signal inputs they are simply designated as AUX 4 to AUX 1) 

Rules

1. Function bit set to ‘‘0’’
Any function bit set to ‘‘0’’ indicates that the particular aux input is to be treated as 
a digital signal for field status reporting, e.g. a level switch or motor running status.

If the corresponding invert bit is set to a ‘‘0’’, an open contact is reported as a logic 
"1" and a closed contact is reported as a logic ‘‘0’’ (i.e. this will invert the input).

If the corresponding invert bit is set to a ‘‘1’’, an open contact is reported as a logic 
"0" and a closed contact is reported as a logic ‘‘1’’ (i.e. this gives a noninverting 
input).

2. Function bit set to ‘‘1’’
Any function bit set to ‘‘1’’ indicates that the particular aux input is to be treated as 
a digital command to operate the actuator.

When the corresponding invert bit is set to a ‘‘0’’ this represents an N.C. contact 
as being the command source, i.e. a closing contact de-energises the input and an 
opening contact energises the input.

When the corresponding invert bit is set to a ‘‘1’’, this represents an N.O. contact 
as being the command source, i.e. a closing contact energises the input and an 
opening contact de-energises the input.

3. ESD Control
When using ESD (aux input 4), the ESD contact mode setting [A2] should be set to 
the default value of [nO]. The [A1]–ESD direction setting should be set to either 
Open or Close the valve (refer to page 32).

4. Stop (Maintain) Control
When energised this will make the Aux input Open/Close/ESD control push-to-run, 
(non-maintained). When de-energised, the Aux input Open/Close/ESD control will 
be maintained.

 PF Pakscan Remote
Auxiliary Input Mask
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5. Remote I/P Setting
Ensure that the correct [Od] Control Type setting is selected (refer to page 40).

For Pakscan this is [oP] Network.

The factory default for [PF] Aux I/P Mask is [OF] 0000 1111.

Examples
1. The full range of remote controls is needed. Open and Close are NO and ESD 
and Stop/maintain is NC.

Aux I/P 4 3 2 1

Function 1 1 1 1 = F

Invert 0 0 1 1 = 3  i.e. set [PF] to [F3]

2. Open and close control is required along with 2 inverted digital signal inputs 
(Note that with this setting the open and close commands will be maintained.)

Aux I/P  4 3 2 1

Function 0 0 1 1  = 3

Invert  0 0 1 1  = 3  i.e. set [PF] to [33]

3. Only an ESD input is needed. The requirement is for push to run control with a 
NO contact input.

Aux I/P  4 3 2 1

Function  1 1 0 0 = C

Invert  1 0 0 0  = 8  i.e. set [PF] to [C8]

 PF Pakscan Remote
Auxiliary Input (continued)

Using the + or - keys display the 
required mask setting.

Auxiliary Input Mask [OF]

 
PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

For Pakscan module positioning settings 
[OF], refer to page 53.

If Pakscan positioning control is 
required, PRESS THE m KEY.

Display [FL] Low Set Point Position 
(refer to page 53).

 PF Pakscan Remote
Auxiliary Input

Aux I/P Mask
Bits: 0000 1111
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Setting instructions for actuators 
including an optional Modbus RTU 
module – check wiring diagram for 
inclusion.

Before setting the parameters for 
Option Modbus ensure Remote 
Control Source [Od] has been 
selected to [oP] in Section 9.7. 
(refer to page 40).

  The actuator power must be 
cycled for the changes to take effect.

The Modbus module must be allocated 
a unique address.

To set the address the Modbus module 
must be isolated from the host by 
disconnecting the RS485 highway or 
turning off the host device.

Using the + or - keys display the 
required address.

Address to be set within the range (01-
247 to F7 Hexadecimal). If an address 
value outside this range is entered, the 
address set will revert to 01 (for 00) or 
F7 (for value above F7).

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[Pb] Baud Rate.

The Modbus module must be set to the 
RS485 highway baudrate. To set the 
baudrate the Modbus module must be 
isolated from the host by disconnecting 
the RS485 highway or turning off the 
host device.

Using the + or - keys display the 
required baudrate:

[01] = 110
[03] = 300  [06] = 600
[12] = 1200  [24] = 2400
[48] = 4800  [96] = 9600
[19] = 19200  [38] = 38400
[57] = 57600  [11] = 115200

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:
[PF] Aux I/P Mask.

 9.9 Bus System
Option Modbus [OP]

PA        Modbus BaudratePb

Node Address
Hex 01  :  Dec 001 Baud Rate

2400 Baud

Modbus Node
Address
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The IQT actuator has the facility to accept 4 auxiliary inputs (AUX1 – AUX4). These 
are used when supplementary remote control or digital auxiliary inputs are required 
in addition to the standard control and feedback features incorporated into the 
Modbus module. It is also possible to have a combination of both remote control 
and volt-free inputs to provide, for example, open and close control as well as a 
high and low tank level alarm indication, supplied via an external transducer.

The hexadecimal number displayed under PF can be considered as a ‘‘software 
mask’’. It is this mask that tells the Modbus module what type of input to expect, 
control or input signal, and what form the input will be, normally open or normally 
closed (refer to page 81 for Binary, Hexadecimal and Decimal Conversion Table).

To decipher the mask the number needs to be split into two separate hexadecimal 
characters, each of which can be sub-divided into 4 binary bits. The first 4 bits 
represent the function and the second 4 represent the input source (known as 
invert). Pictorially this can be represented as:

 Left side hex character Right side hex character
 Aux 4 to 1 (function) AUX 4 to 1 (Invert)
Bits 4 3 2 1 4 3 2 1

When used for remote control of the actuator bits 4 to 1 of the function character 
have been designated as follows:

Bit 4 (AUX4)  –  ESD

Bit 3 (AUX3) –  Stop (Maintain)

Bit 2 (AUX2)  –  Close

Bit 1 (AUX1)  –  Open

(When used for digital signal inputs they are simply designated as AUX 4 to AUX 1.)

Rules

1. Function bit set to ‘‘0’’
Any function bit set to ‘‘0’’ indicates that the particular aux input is to be treated as 
a digital signal for field status reporting, e.g. a level switch or motor running status.

If the corresponding invert bit is set to a ‘‘0’’, an open contact is reported as a logic 
‘‘1’’ and a closed contact is reported as a logic ‘‘0’’ (i.e. this will invert the input).

If the corresponding invert bit is set to a ‘‘1’’, an open contact is reported as a logic 
"0" and a closed contact is reported as a logic ‘‘1’’ (i.e. this gives a noninverting 
input).

2. Function bit set to ‘‘1’’
Any function bit set to ‘‘1’’ indicates that the particular aux input is to be treated as 
a digital command to operate the actuator.

When the corresponding invert bit is set to a ‘‘0’’ this represents an N.C. contact 
as being the command source, i.e. a closing contact de-energises the input and an 
opening contact energises the input.

When the corresponding invert bit is set to a ‘‘1’’, this represents an N.O. contact 
as being the command source, i.e. a closing contact energises the input and an 
opening contact de-energises the input.

3. ESD Control
When using ESD (aux input 4), the ESD contact mode setting [A2] should be set to 
the default value of [nO]. The [A1]–ESD direction setting should be set to either 
Open or Close the valve (refer to page 32).

4. Stop (Maintain) Control
When energised this will make the Aux input Open/Close control push-to-run. 
When de-energised, the Aux input Open/Close control will be maintained. ESD is 
always push to run (non maintained).

 PF Modbus Remote
Auxiliary Input
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Using the + or - keys display the 
required mask setting.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[PP] Modbus Parity.

Where Modbus parity bit detection is 
used the module must be set with the 
parity bit setting of the host.

Using the + or - keys display the 
required parity bit:

[no] None (no) parity bit

[En] Even parity bit

[Od] Odd parity bit

No Parity Bit

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

For Modbus module positioning 
settings and action on loss of signal 
setting, refer to Section 9.12 page 53.

If Modbus positioning control and 
action on loss of communication are 
required, PRESS THE m KEY.

Display [FL] Low Set Point Position
(refer to page 53).

 PF Modbus Remote
Auxiliary Input (continued)        Modbus ParityPP

5. Remote I/P Setting
Ensure that the correct [Od] Control Type setting is selected (refer to page 40). 

For Modbus this is [OP] Network.

The factory default for [PF] Aux I/P Mask is [OF] 0000 1111.

Examples
1. The full range of remote controls is needed. Open and Close are NO and ESD 
and Stop/maintain is NC.

Aux I/P 4 3 2 1
Function 1 1 1 1  = F
Invert  0 0 1 1  = 3 i.e. set [PF] to [F3]

2. Open and close control is required along with 2 inverted digital signal inputs. 
(Note that with this setting the open and close commands will be maintained.)

Aux I/P  4 3 2 1
Function  0 0 1 1  = 3
Invert  0 0 1 1  = 3 i.e. set [PF] to [33]

3. Only an ESD input is needed. The requirement is for push to run control with a 
NO contact input.

Aux I/P  4 3 2 1
Function  1 1 0 0  = C
Invert  1 0 0 0  = 8 i.e. set [PF] to [C8]

Aux I/P Mask
Bits: 0000 1111

Modbus Parity
None
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Setting instructions for actuators 
including an optional Profibus DP 
module – check wiring diagram for 
inclusion.

Before setting the parameters for 
Option Profibus ensure Remote 
Control Source [Od] has been 
selected to [oP] in Section 9.7. 
(refer to page 40).

  Any settings made locally at 
the actuator may be overwritten by 
the host on startup unless the GSD 
files are locked on the Profibus card. 
Refer to publication S420E available 
from www.rotork.com

  The actuator power must be 
cycled for the changes to take effect.

The Profibus DP module must be 
allocated a unique address.

To set the address the Profibus module 
must be isolated from the host by 
disconnecting the RS485 highway or 
turning off the host device.

Using the + or - keys display the 
required address.

Address to be set within the range 
(01-126 to 7E Hexadecimal) (refer to 
page 81 for conversion). If an address 
value outside this range is entered, the 
address set will revert to 01 (for 00) or 
7E (for value above 7E).

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k to display: 
[Pb] Baud Rate.

  [Pb] has no relevance for the 
Rotork Profibus DP Mk.2 card.

Therefore, if the Rotork Profibus DP Mk.2 
card is fitted, press the k to display: 
[PF] Aux I/P Mask.

 9.10 Bus System
Option Profibus DP [OP]

PA

Node Address
Hex 01  :  Dec 001

Profibus Node
Address
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The IQT actuator has the facility to accept 4 auxiliary inputs (AUX1–AUX4). These 
are used when supplementary remote control or digital auxiliary inputs are required 
in addition to the standard control and feedback features incorporated into the 
Profibus module. It is also possible to have a combination of both remote control 
and volt-free inputs to provide, for example, open and close control as well as a 
high and low tank level alarm indication, supplied via an external transducer.

The hexadecimal number displayed under PF can be considered as a ‘‘software 
mask’’. It is this mask that tells the Profibus module what type of input to expect, 
control or input signal, and what form the input will be, normally open or normally 
closed (refer to page 81 for Binary, Hexadecimal and Decimal Conversion Table).

To decipher the mask the number needs to be split into two separate hexadecimal 
characters, each of which can be sub-divided into 4 binary bits. The first 4 bits 
represent the function and the second 4 represent the input source (known as 
invert). Pictorially this can be represented as:

 Left side hex character Right side hex character
 Aux 4 to 1 (function) AUX 4 to 1 (Invert)
Bits 4 3 2 1 4 3 2 1

When used for remote control of the actuator bits 4 to 1 of the function character 
have been designated as follows:

Bit 4 (AUX4)  –  ESD

Bit 3 (AUX3) –  Stop (Maintain)

Bit 2 (AUX2)  –  Close

Bit 1 (AUX1)  –  Open

(When used for digital signal inputs they are simply designated as AUX 4 to AUX 1.)

Rules

1. Function bit set to ‘‘0’’
Any function bit set to ‘‘0’’ indicates that the particular aux input is to be treated as 
a digital signal for field status reporting, e.g. a level switch or motor running status.

If the corresponding invert bit is set to a ‘‘0’’, an open contact is reported as a logic 
‘‘1’’ and a closed contact is reported as a logic "0" (i.e. this will invert the input).

If the corresponding invert bit is set to a ‘‘1’’, an open contact is reported as a logic 
‘‘0’’ and a closed contact is reported as a logic ‘‘1’’ (i.e. this gives a noninverting 
input).

2. Function bit set to ‘‘1’’
Any function bit set to ‘‘1’’ indicates that the particular aux input is to be treated as 
a digital command to operate the actuator.

When the corresponding invert bit is set to a ‘‘0’’ this represents an N.C. contact 
as being the command source, i.e. a closing contact de-energises the input and an 
opening contact energises the input.

When the corresponding invert bit is set to a ‘‘1’’, this represents an N.O. contact 
as being the command source, i.e. a closing contact energises the input and an 
opening contact de-energises the input.

3. ESD Control
When using ESD (aux input 4), the ESD contact mode setting [A2] should be set to 
the default value of [nO]. The [A1]–ESD direction setting should be set to either 
open or close the valve (refer to page 32).

4. Stop/Maintain Control
When energised this will make the Aux input Open/Close control push to run When 
de-energised, the Aux input Open/Close control will be maintained. ESD is always 
push to run (non maintained).

 PF Profibus Remote
Auxiliary Input
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5. Remote Source Setting [Od] 
Ensure that the correct [Od] Control Type setting is selected (refer to page 40).

For Profibus this is [OP] Network.

The factory default for [PF] Aux I/P Mask is [OF] 0000 1111.

Examples
1. The full range of remote controls is needed. Open and Close are NO and ESD 
and Stop/maintain is NC.

Aux I/P 4 3 2 1
Function 1 1 1 1  = F
Invert  0 0 1 1  = 3 i.e. set [PF] to [F3]

2. Open and close control is required along with 2 inverted digital signal inputs. 
(Note that with this setting the open and close commands will be maintained.)

Aux I/P  4 3 2 1
Function  0 0 1 1  = 3
Invert  0 0 1 1  = 3 i.e. set [PF] to [33]

3. Only an ESD input is needed. The requirement is for push to run control with a 
NO contact input.

Aux I/P  4 3 2 1
Function  1 1 0 0  = C
Invert  1 0 0 0  = 8 i.e. set [PF] to [C8]

 PF 
Profibus Remote
Auxiliary Input (continued)

Using the + or - keys display the 
required mask setting.

 

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

If Profibus positioning control and 
action on loss of communication are 
required, PRESS THE m KEY.

Display [FL] Low Set Point Position
(refer to page 53).

 PF Profibus Remote
Auxiliary Input

Aux I/P Mask
Bits: 0000 1111
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Setting instructions for actuators 
including an optional DeviceNet DFU 
module – check wiring diagram for 
inclusion.

Before setting the parameters for 
Option DeviceNet ensure Remote 
Control Source [Od] has been 
selected to [oP] in section 9.7. 
(refer to page 40).

  The actuator power must be 
cycled for the changes to take effect.

The DeviceNet module must be 
allocated a unique address.

Using the + or - keys display the 
required address.

Address to be set within the range (01-
63 to 3F Hexadecimal). See page 81 for 
conversion. If an address value outside 
this range is entered, the address set 
will revert to 01 (for 00) or 3F (for value 
above 3F).

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display:
[Pb] Baud Rate.

The DeviceNet module must be set to 
the DeviceNet highway baudrate.

Using the + or - keys display the 
required baudrate:

[01] = 125 k baud

[03] = 250 k baud

[06] = 500 k baud

 
PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[PF] Aux I/P Mask.

       Option DeviceNet9.11 PA        DeviceNet BaudratePb

Node Address
Hex 01  :  Dec 001

Baud Rate
500k baud

DeviceNet Node
Address
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The IQT actuator has the facility to accept 4 auxiliary inputs (AUX1–AUX4). These 
are used when supplementary remote control or volt free digital auxiliary inputs are 
required in addition to the standard control and feedback features incorporated 
into the DeviceNet module. It is also possible to have a combination of both remote 
control and volt free inputs to provide, for example, open and close control as well 
as a high and low tank level alarm indication, supplied via an external transducer.

The hexadecimal number displayed under PF can be considered as a ‘‘software 
mask’’. It is this mask that tells the DeviceNet module what type of input to expect, 
control or input signal, and what form the input will be, normally open or normally 
closed. 

To decipher the mask the number needs to be split into two separate hexadecimal 
characters, each of which can be sub-divided into 4 binary bits. The first 4 bits 
represent the function and the second 4 represent the input source (known as 
invert). Pictorially this can be represented as:

 Left side hex character Right side hex character
 Aux 4 to 1 (function) AUX 4 to 1 (Invert)
Bits 4 3 2 1 4 3 2 1

When used for remote control of the actuator bits 4 to 1 of the function character 
have been designated as follows:

Bit 4 (AUX4)  –  ESD

Bit 3 (AUX3) –  Stop (Maintain)

Bit 2 (AUX2)  –  Close

Bit 1 (AUX1)  –  Open

(When used for digital signal inputs they are simply designated as AUX 4 to AUX 1.)

Rules

1. Function bit set to ‘‘0’’
Any function bit set to ‘‘0’’ indicates that the particular aux input is to be treated as 
a digital signal for field status reporting, e.g. a level switch or motor running status.
If the corresponding invert bit is set to a "0", an open contact is reported as a logic 
‘‘1’’ and a close contact is reported as a logic ‘‘0’’ (i.e. this will invert the input).

If the corresponding invert bit is set to a ‘‘1’’, an open contact is reported as a logic 
"0" and a close contact is reported as a logic ‘‘1’’ (i.e. this gives a non-inverting 
input).

2. Function bit set to ‘‘1’’
Any function bit set to ‘‘1’’ indicates that the particular aux input is to be treated as 
a digital command to operate the actuator.

When the corresponding invert bit is set to a "0" this represents an N.C. contact 
as being the command source, i.e. a closing contact de-energises the input and an 
opening contact energises the input.

When the corresponding invert bit is set to a ‘‘1’’, this represents an N.O. contact 
as being the command source, i.e. a closing contact energises the input and an 
opening contact de-energises the input.

3. ESD Control
When using ESD (aux input 4), the ESD contact mode setting [A2] should be set to 
the default value of [nO]. The [A1]–ESD direction setting should be set to either 
open or close the valve (refer to page 32).

4. Stop (Maintain) Control
When energised this will make the Aux input Open/Close control push-to-run. 
When de-energised, the Aux input Open/Close control will be maintained. ESD is 
always push to run (non maintained).

 PF DeviceNet Remote
Auxiliary Input
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       HeadingAA PF DeviceNet Remote
Auxiliary Input (continued)

5. Remote I/P Setting
Ensure that the correct [Od] Control Type setting is selected (refer to page 40). 

For DeviceNet this is [OP] Network.

The factory default for [PF] Aux I/P Mask is [OF] 0000 1111.

Examples
1. The full range of remote controls is needed. Open and Close are NO and ESD 
and Stop/maintain is NC.

Aux I/P 4 3 2 1
Function 1 1 1 1  = F
Invert  0 0 1 1  = 3 i.e. set [PF] to [F3]

2. Open and close control is required along with 2 inverted digital signal inputs. 
(Note that with this setting the open and close commands will be maintained.)

Aux I/P  4 3 2 1
Function  0 0 1 1  = 3
Invert  0 0 1 1  = 3 i.e. set [PF] to [33]

3. Only an ESD input is needed. The requirement is for push to run control with a 
NO contact input.

Aux I/P  4 3 2 1
Function  1 1 0 0  = C
Invert  1 0 0 0  = 8 i.e. set [PF] to [C8]

Using the + or - keys display the 
required mask setting.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

For DeviceNet module positioning 
settings and action on loss of signal 
setting, refer to page 53).

Aux I/P Mask
Bits: 0000 1111
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If the system control strategy for 
Pakscan, Modbus, DeviceNet or 
Profibus requires intermediate valve 
travel positioning to a "DV" (Desired 
Value - value corresponding to required 
position), the control parameters in this 
section need to be set. ‘‘Action on Loss 
of Signal’’ parameters apply only to 
Modbus and Profibus systems.

Limited Range Positioning is a selectable 
option whereby positioning limits, 0% 
and 100%, can be at different positions 
to those used for digital Closed and 
Open limit commands. Limited range 
positioning can be set using the [FL] 
Low Set Point Position and [FH] High Set 
Point Position screens.

It should be noted that the actuator will 
respond to a digital Open or Close host 
command by moving the valve to the 
set limits irrespective of settings made 
for positioning control.

Settings for Deadband and Motion 
Inhibit Time affect accuracy and 
response time.

  Any settings made locally at 
the actuator may be overwritten by 
the host on startup unless the GSD 
files are locked on the Profibus card. 
Refer to publication S420E available 
from www.rotork.com

[FL] Low Set Point Position is the position 
to which the actuator will move if a 0% 
command is sent.

Note that the position set for [FL] will 
be reported to the host as 0%. The 
actuator display will report % open in 
the range set by the limits.

The default setting is for 0% to be the 
Close limit.

Use the + or - key to select the desired 
valve position for a 0% command.

0% DV = Valve Closed

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[FH] High Set Point Position.

[FH] High Set Point Position is the position 
to which the actuator will move if a 
100% command is sent.

Note that the position set for [FH] will 
be reported to the host as 100%. The 
actuator display will report % open in 
the range set by the limits. 

The default setting is for 100% to be 
the Open limit.

Use the + or - key to select the desired 
valve position for a 100% command.

100% DV = Valve Open

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[Fd] Deadband.

All positioning commands are subject to 
a deadband tolerance.

The deadband sets the expected 
positioning accuracy of the actuator 
and is dependent on various factors 
including, actuator output speed, 
number of turns and valve torque. If 
the deadband is set too low the valve 
may ‘‘hunt’’ around the set point.

Use the + or - key to display the 
required setting:

[00] to [99] – 0% to 9.9% of valve 
stroke.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[Ft] Motion Inhibit Time.

 9.12 Bus System Positioning
Control Settings  FL Bus System Valve

Position at 0% DV  FH Bus System Valve
Position at 100% DV

Low Set Point
Position:  Closed

High Set Point
Position:  Open

 Fd Bus System
Deadband Adjustment

Deadband
2.5%
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MIT sets the minimum time between 
successive position commands being 
actioned. It is used in situations to 
reduce the number of starts per hour 
and to smooth out fluctuations if 
continuous positioning is implemented.

Setting the longest possible time while 
maintaining acceptable control will 
maximise the life of the motorised 
valve.

Use the + or - key to display the 
required setting:

[00] to [99] = 0 to 99 seconds.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[FA] Loss of Signal
(Modbus, Profibus & Devicenet only).

Modbus, Profibus & DeviceNet modules 
can be set to respond on loss of host 
communication by positioning the 
valve. Modbus checks for a loss of 
general highway communications 
whereas Profibus & DeviceNet check 
for a loss of communications addressed 
specifically to themselves.

The default setting is off [OF] and the 
default timeout is 255 sec.

Use the + or - key to display the 
required setting:

[On] Failsafe as determined by setting [FF]

[OF] Go to Low SP position.

Failsafe Action Enabled

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[FF] Failsafe Action.

Modbus, Profibus & DeviceNet failsafe 
action when [FA] is enabled.

Use the + or - key to display the 
required setting:

[Lo] Go to Low SP position.

[SP] Stay put

[HI] Go to High SP position.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Motion Inhibit
Time:  05 seconds

Loss of Signal
Failsafe

Failsafe Action
Go to Low SP

 Ft Bus System
Motion Inhibit Time (MIT)

 FA Modbus, Profibus & 
DeviceNet
Action on Loss of Signal

 FF Modbus, Profibus
& DeviceNet
Failsafe Action
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Setting instructions for actuator 
including an interrupter timer.

The interrupter timer enables pulsed 
“stop/start” operation by the actuator 
as a response to local and remote 
control commands.

This effectively increases the valve 
stroke time and can be adjusted to 
prevent hydraulic shock (water hammer) 
and flow surges in pipelines.

The interrupter timer is an optional 
extra – check wiring diagram for 
inclusion.

When fitted, the timer will be 
made available for operation.

The Interrupter cannot be 
enabled or disabled using the 
Setting Tool.

Interrupter Timer   Interrupter Timer
Disabled                Enabled

When the timer option is available an 
additional series of settings can be 
accessed by pressing the m key.

NOTE: If the timer option is not 
available pressing the m key will not 
access setting.

Press the m key to display interrupter 
timer set-up screens.

The default for timer direction is [CL], 
timer operation will start in closing 
and stop in opening – pulsing 
operation around the close position.

If pulsing operation is required to stop 
in closing and start in opening – around 
the open position, use the + or - key.

The display will change to [OP] Opening.

PRESS THE  KEY.

The displayed option will flash (stored)  
indicating that it has been set.

Pulsed Operation Around the  
Closed Position

NOTE: Instructions [JC] and [JO] are 
for timer operation around the Closed 
position. For timing around the Open 
position, read stop for start [JC] and 
start for stop [JO].

Press the k key to display: 
[JC] Timer Start Position.

Using the + or - key select the position 
for the TIMER TO START WHEN THE 
VALVE IS CLOSING.

[ ] [ ]  Closed = valve closed
[00] to [99]  = percentage open
[ ]  Open = valve open

Timer Set to Start Pulsing when 
Closing Valve Reaches 25% Open

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

If the timing is not required in the 
closing stroke select [JC] to [ ] [ ] valve 
closed position.

Press the k key to display: 
[JO] Timer Stop Position.

 9.13 Option
Interrupter Timer  OJ Interrupter Timer

Enabled/Disabled  Jd Interrupter Timer
Direction

 JC Position in Valve
Closing Stroke for
Timer to Start

Int. Timer
Disabled

Int. Timer
Enabled

Timer Start
Closing

Timer Start
Position:   25%
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Using the + or - key select the position 
for the TIMER TO STOP WHEN THE 
VALVE IS OPENING.

[ ] [ ]  Closed = valve closed
[00] to [99]  = percentage open

[ ]  Open = valve open

Timer Set to Stop Pulsing
when Opening Valve
Reaches 25% Open

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

If timing is not required in the opening 
stroke select [JO] to [ ] [ ].

Press the k key to display: 
[Jn] Timer On Time.

Using the + or - key select the actuator 
run period in the range 1–99 seconds.

Actuator Run Period
Set for 5 Seconds

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[JF] Timer Off Time.

Using the + or - key select the actuator 
stop period in the range 1–99 seconds.

Actuator OFF Period
Set for 25 Seconds

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[JE] Timer Override ESD 
(refer to note on Page 57).

The interrupter timer may be overridden 
when the actuator is under ESD signal 
command. This will mean the actuator 
will run to limit without “stop/start” 
action under ESD command.

Refer to [A1] – [A3] (refer to page 32 
for ESD settings).

The default for ESD override interrupter 
timer is [OF] No. The interrupter timer 
will continue “stop/start” action during 
ESD action.

If ESD must override the timer use the 
+ or - to display [On] Yes.

ESD Override Timer OFF

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Timer Stop
Position:  25%

Timer On Time
05 Seconds

Timer Off Time
25 Seconds

Timer Override
ESD:  No

 JO Position in Valve Opening
Stroke for Timer to Stop        Contactor On TimeJn         Contactor Off TimeJF  JE ESD Override

Interrupter Timer
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An actuator fitted with the interrupter 
timer and set as the example shown in 
these instructions would operate at:

Rated speed from full Open to 25% 
Open.

1/6 rated speed from 25% Open to Fully 
Closed and from Fully Closed to 25% 
Open.

Rated speed from 25% Open to Fully 
Open.

With a Folomatic option fitted and 
the Interrupter Timer enabled, the 
Folomatic Motion Inhibit Timer must 
be adjusted to the same time as that 
set for the Interrupter Timer “contactor 
off”.

Failure to do so will cause the actuator 
response to defer to the lower time 
which may cause control or process 
problems.

For “ON” and “OFF” times in excess of 
99 seconds apply to Rotork.

The default setting for Setting Tool 
Local Control is [OF] Control Disabled.

To enable Setting Tool Control press the 
+ or - key to select [On].

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

With the red control selector in Local, 
the Setting Tool control keys are active 
(refer to page 12).

Local Setting Tool Control Enabled

Vandal resistant actuators ONLY
(red/black selectors not supplied).  
For control, the selection of [Or] Vandal 
Resist is as follows:

[On] Local Only.

[OF] Control Disabled.

[rE] Remote Only.

  The default setting for this 
protection option is disabled [OF].  
When disabled it is important 
that the actuator is not manually 
operated during a power failure 
if the battery is low as changes in 
position cannot be tracked - refer 
to page 6 for battery level status 
display. Should this occur the 
limits must be reset before electric 
operation takes place- refer to LC/
LO page 27. Locking the hand auto 
lever can prevent manual operation 
- refer to Section 3.1, page 3.

The protection may be enabled by using 
the + or - key to select [On] 

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

When protection is enabled, on power 
up if a low battery is detected, the 
actuator will inhibit electrical operation 
and display Power Loss Inhibit via 
actuator alarm display (refer to page 5) 
and the monitor relay will de-energise. 
Limits must reset and the battery 
replaced – refer to page 67.

Press the k key to display: 
[OH] Close Colour.

       Example

       Note

 9.14 Setting Tool
Local Control [Or]  9.15 Inhibit Operation

After Power Loss [OS]

I-R Tool Control
On

Power Loss
Inhibit :  Off  
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The colour of the LEDs on the IQT 
display are user configurable. These 
menu sceens allow you to set the Close 
LED colour and the Mid-Travel LED 
being on or off.

The default close limit position indicator 
colour is [gr] Green.

If red indication is required at the close 
limit position, press the + or - key.

The display will change to [rE] Red.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set

Press the k key to display: 
[OU] Mid-Travel LED.

The default for mid travel position 
indicator colour is [OF] Off.

If mid-travel LED indication is required, 
press the + or - key.

The display will change to [On] On.

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating that it has been set.

Press the k key to display: 
[UL] Language.

The default display text language is 
English. If the language was specified 
at time of order the actuator will be 
despatched with the specified language 
set.

Press the + or - keys to view alternative 
languages.

Available standard languages:

German Deutsch

French Français

Spanish Español 

Depending on the specified language, 
only English and one other may be 
supplied with the actuator.

Close Colour
Green

       Mid-Travel LEDOU

Mid-Travel LED
Off

       Display Language9.17

Language
English

       Indicator LEDs9.16

       LanguageUL
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All IQT functions are configured to a set of Rotork default (standard) settings before 
despatch, see the table opposite. When requested, alternative settings specified 
with the order will be used. When site commissioning takes place, entered settings 
overwrite Rotork defaults and these ‘‘current’’ settings are used for operation along 
with the remaining unadjusted defaults.

Should difficulty be encountered during commissioning the default settings can be 
reinstated, returning the actuator configuration to its original manufactured state. 
Site commissioning must then begin again.

There are two levels of default:

d1 Rotork standard or customer specified Basic and Configuration Settings.

d2 Limit positions only – factory set limits.

NOTE: Settings associated with control options Folomatic, Pakscan, Modbus 
 Profibus and Foundation Fieldbus are not affected by d1 or d2. 
 Functions will remain as set.

If d1 is entered, all Basic and Configuration Settings except limit positions 
will return to their default setting. See the table opposite for Rotork 
standard settings. Basic settings (except limits) and Configuration Settings 
must then be checked and reset as required (refer to Basic Settings page 17 
and Configuration Settings page 27).

If d2 is entered the limits will be reset, with the actuator positioned at 50%. 
Limits must then be reset to the suit the valve (refer to Basic Settings page 17).

Rotork standard [d1] Default settings for IQT:

Function  [d1] Default Setting
[P?]  Password   Unaffected – will remain as set

[Ir]  IrDA – Insight [On]  IrDA Enabled

Basic Settings
[C1]  Close Direction  [C]  Clockwise

[C2]  Close Action  [Ct]  Close on Torque

[C3]  Open Action  [Ot]  Open on Torque

[tC]  Close Torque  [40]  40% of rated

[tO]  Open Torque  [40]  40% of rated

Configuration Settings
[r1]  Indication Contact S1  [CI]/[nO] Close, Normally Open

[r2]  Indication Contact S2  [OP]/[nO] Open, Normally Open

[r3]  Indication Contact S3  [CI]/[nC]  Close, Normally Closed

[r4]  Indication Contact S4  [OP]/[nO] Open, Normally Closed

[A1]  ESD Action  [SP]  Stay put on ESD

[A2]  ESD Contact Type  [nO]  Normally Open (make for ESD)

[A3]  ESD Thermostat Override  [OF]  Thermostats Active during ESD

[A4]  ESD Override Interlocks  [OF]  Interlocks Active during ESD

[A5]  ESD Override Local Stop  [OF]  Local Stop Active during ESD

[A6]  Maintained Local Control  [On]  Maintains in Local Control

9.18 Default Options
[d1] and [d2]
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Rotork standard [d1] Default settings continued:

Function [d1] Default Setting

[A7]  2-wire Remote Control  [SP]  Stay Put on 2-wire signal

[A8]  Interlocks  [OF]  I/L function disabled

[A9]  Conditional Control  [OF]  Function disabled

[AE]  Torque Switch Bypass  [OF]  Function disabled

[OE]  Option Extra Indication Contacts [OF]  Unless fitted. See wiring diagram

[OI]  Option CPT  [HI]  4mA at Closed

[Od]  Remote Source  [rE]  Unless option fitted
   (refer to 9.7 page 40.)

[OJ]  Option Interrupter Timer  [OF]  Unless fitted. See wiring diagram

[Or]  Setting Tool Local Control  [OF]  Setting Tool Control disabled

[OS]  Power Loss Inhibit  [OF]  Protection off

Option Extra Indication Contacts (when fitted) - refer to wiring diagram

[r5]  Indication Contact S5  [CI]/[nO]  Close, normally open

[r6]  Indication Contact S6  [OP]/[nO]  Open, normally open

[r7]  Indication Contact S7  [tI]/[nO]  Torque Trip Mid Travel,
    normally open

[r8]  Indication Contact S8  [rE]/[nO]  Remote Selected,
    normally open

The Rotork standard default settings are subject to change without notice.

If specified with order, [d1] settings will be configured as requested.

To reinstate [d1] settings, with [d1] displayed.

PRESS THE  KEY.

The setting bars will flash, indicating the [d1] default settings have been reinstated.

To reinstate factory set limits (actuator positioned at 50%) with [d2] displayed,

PRESS THE  KEY.

The setting bars will flash, indicating the [d2] default limits have been reinstated.

  Limits must now be reset. Refer to page 24.

[d1] Displayed                                           [d2] Displayed

9.18 Default Options
[d1] and [d2] cont.

Restore Config     Reset Limits to
Range 25 Turns     
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       Actuator Type Setting9.19

Actuator type determines the speed range and is factory set. Should the actuator 
Motor Speed Control PCB be replaced with a spare, the actuator type must be set. 
Failure to set the correct type will invalidate the actuator performance specification 
and warranty. To set the actuator types go to setting [Ab] in the secondary 
functions.

With [Ab] displayed

Use the + and - key to select the 
required actuator type. The selectable 
values are related to actuator type as 
follows:

Value  Type
1   IQT125
3   IQT250
6   IQT500
12   IQT1000
24   IQT2000

PRESS THE  KEY.

The displayed value will flash, 
indicating that it has been set.

Any value of hex outside of the range 
stated will not be accepted into the 
actuator memory.

NOTE: Mains power has to be on for 
actuator type setting to be carried out.

 Positional Display

m

m
 P? k PC k Ir k tP

m       Contact Function

 cr k Contact S1  r1
      m
  Contact S2  r2
      m
  Contact S3  r3
      m
  Contact S4  r4
      m
      ESD Action
  Control Mode
  Configuration  A1

      m
      Extra Indication    Remote
      Contacts  CPT  Control Source

  Option Selection OE k OI k Od
      m
      FL
      m
      PA
      m
      IQT Speed  IQT Type
      Setting  Setting

      AA k Ab

50

IrDA
comms

Primary
Functions

  

m

IQT Type
IQT 125
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       HeadingAA       IQT Battery Failsafe10

10.1 Introduction.
The IQT battery failsafe actuator 
provides electrical operation after loss 
of main AC electrical supply, allowing 
the valve to be controlled to a process, 
mains fail safe position. On loss of AC 
supply, power is provided from integral 
batteries located in a extended version 
of the terminal cover. With AC power 
applied to the actuator, the batteries 
are charged from the actuator.

There are three possible failsafe actions 
that can be customer configured:

Failsafe Close -
Close valve on loss of AC supply

Failsafe Open - 
Open valve on loss of AC supply

Stayput waiting for command - The 
actuator can then be directed to operate 
via local or standard remote control 
signals* within 30 minutes of AC power 
being removed.

*Remote signals must be applied to 
standard remote control inputs, close on 
terminal 33, open on terminal 35 or ESD 
on terminal 3 of battery pack connector. 
On loss of AC supply remote control via 
Folomatic proportional control or serial 
digital network signals are not available.

*On loss of AC supply the IQT battery 
failsafe does not support customer 
nominal 24V DC supply on terminals 
4 (-ve) and 5 (+ve) and therefore 
control signal supply must be externally 
powered. Refer to wiring diagram.

On loss of AC supply the IQT battery 
failsafe does not support analogue 
current position transmitter (CPT) 
position feedback or serial network 
communication. The IQT monitor relay 
will de-energise on loss of AC supply.

 WARNING:
 CONTAINS BATTERIES

FIRE, EXPLOSION AND SEVERE 
BURN HAZARD. DO NOT SHORT 
CIRCUIT. DO NOT INCINERATE.

DO NOT DISASSEMBLE BATTERY 
PACK. RECHARGE ONLY AS 
PART OF THE IQT. DO NOT 
EXPOSE BATTERIES TO AMBIENT 
TEMPERATURES ABOVE 60°C

THE IQT BATTERY FAILSAFE 
ACTUATOR CONTAINS HIGH 
CAPACITY BATTERIES WHICH 
ARE CONNECTED TO ACTUATOR 
TERMINALS 14 (+) AND 21 
(–). DC BATTERY POWER MAY BE 
SUPPLIED TO THESE TERMINALS 
WHEN THE AC ELECTRICAL 
SUPPLY IS SWITCHED ON AND 
SWITCHED OFF.

For safety the IQT Failsafe battery 
pack is shipped with DC power fuses 
FS3 and FS4 removed. It is essential 
that the fuses are removed before 
any maintenance work is carried 
out on the actuator or the battery 
assembly.

Before fitting Fuses FS3 and FS4 the 
IQT actuator must be commissioned 
in accordance with section 7, page 
11 of this manual.
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       HeadingAA       IQT Battery Failsafe continued10

10.2 Battery Failsafe Specification

Environmental:
Operating temperature -30°C to + 60°C.

Enclosure (IQT battery Failsafe actuator): 
Watertight IP68 — 7m / 72 Hrs.

Battery Pack:
Type: Sealed lead–acid batteries located 
in a vented enclosure.

Voltage & Capacity: 28V — 2.5Ah.

Float life: 8 Years at 20°C, 3 years at 
40° C.

Storage Life: 2 years at 23°C, 2 months 
at 60° C.

Battery pack assembly weight: 5.5Kg. 
For total IQT battery failsafe weight, 
add 5.5Kg to the actuator weights 
listed on page 80.

Charger :
The IQT battery failsafe is despatched 
with the batteries in a charged state, 
however once the IQT is connected to 
AC power the batteries will automatically 
begin charging to bring them to the 
float charge state. For correct battery 
charging, the IQT supply voltage must 
not be less than 90% of nominal.

Charging Time — typically 4 hours 
from a discharged state (depending on 
ambient temperature).

Charge state — The lower line of text 
wll display the state of the battery, see 
fig.2.

On loss of AC power, the state of the 
battery is not displayed.

DC power supply — Fuses FS 3 and FS4 
are rated at 20A, automobile type ATO 
Fast acting.

Charge/control — Fuses FS1 and FS2 
are rated 2A, 20mm quick blow.

The battery supply will auto disconnect 
at 20V or 30 minutes after AC supply is 
removed from the actuator to prevent 
damage caused by deep discharge of 
batteries.

Maintenance :
Ensure the two vents located in the 
battery pack cover are not removed, 
plugged or covered. The batteries are 
sealed lead acid type and require no 
maintenance. Refer to section 11, page 
67 for IQT range maintenance.

Failsafe Operation Performance:  
Number of operations at 75% rated torque.

 Temperature °C IQT125 IQT250 IQT500 IQT1000 IQT2000

 -30 15 12 6 3 1

 -20 50 40 20 10 5

 -0 63 50 25 12 6

 20 75 60 30 15 7

 40 75 60 30 15 7

 60 75 60 30 15 7

Fig. 2

Fig. 1

IQT Battery Failsafe Actuator Display

FS Ready
FS Boost Charge
FS Charging
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10.3 Failsafe Commissioning 
 Instructions

 Before commissioning 
the failsafe operation it 
is essential that the IQT 
actuator has first been 
commissioned in accordance 
with the Installation and 
Commissioning Instructions in 
this manual.

1. Remove Cover. Figure 3

Ensure the AC power supply to the 
actuator is switched OFF.

Using a 6mm allen key remove the four 
screws securing the IQT battery failsafe 
cover and remove cover from actuator 
housing. The cover houses the battery 
pack and charging/control circuitry and 
care must be taken that it does not drop.

Ensure the two 20A fuses located in a 
plastic bag are kept safely - DO NOT FIT

The cover is restrained with an external 
chain to support its weight (5.5 Kg 
approx) and prevent interconnecting 
cables being damaged. The battery 
failsafe cover assembly is supported 
by the restraining chain during 
commissioning.

2. Set Control Links. Figure 4

Referring to the label, locate PCB links 
LK1 and LK2. Links determine required 
action on loss of AC supply to the 
actuator.

Using pliers, fit links LK1 and LK2 in 
required positions.

Links bridge between pins 1-2 or 2-3 
and must be set for the desired action 
as detailed in table the below:

*The direction required for failsafe 
operation and ESD contact form 
(if being used) is set with the IQT 
setting tool. Refer to page 66 of this 
manual.

 LK1 LK2 Required action

 1-2 1-2 Failsafe on loss of supply,  
   ESD [A2] set [NO]*

 2-3 1-2 Failsafe on loss of supply,  
   ESD [A2] set [NC]*

 1-2 2-3 Stayput waiting for  
   command (30 Min max)

3. Connect ESD/Interlock  
 control wiring. Figure 5

If the control of the IQT actuator 
with AC supply switched ON requires 
emergency shut down and/or interlocks, 
ESD and/or interlock field wiring must 
be connected to the green terminal 
plug located on the battery pack 
assembly.

If ESD and/or interlocks do not form 
part of the IQT control scheme then no 
wiring is necessary.

Remove plug by pulling it straight up 
and connect field wiring for ESD and/or 
interlocks as indicated on the label and 
actuator wiring diagram.

Once connected, re-fit the wired plug 
into its socket. The plug and socket 
are polarised, ensuring they cannot be 
mated incorrectly.

       IQT Battery Failsafe continued10
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4. Fit Battery Fuses. Figure 6

Referring to the label, locate 20A fuses 
FS3 and FS4 holders located on the 
battery pack assembly.

Remove 20A fuses from the plastic bag 
and fit into fuse holders FS3 and FS4 
as shown.

5. Refit Cover. Figure 7

Make sure cover O-ring is fitted and the 
cover spigot is lightly greased.

Refit cover making sure no field or 
interconnecting wires are trapped 
between cover and gearcase.

Tighten the 4 fixing bolts using a 6mm 
allen key.

Set up of the battery pack is now 
complete.

To enable failsafe operation, settings 
within the IQT actuator must now be 
made.

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

       IQT Battery Failsafe continued10
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6. IQT Actuator Failsafe Settings. 

The actuator can be operated by 
standard remote control signals (open/
close/interlocks/ESD) under AC supply 
control.

On AC supply loss, the actuator will 
automatically perform an ESD using 
battery power.

For the required failsafe operation, 
using the supplied Infra-red Setting 
Tool, set configuration functions [A1], 
[A2] and [A4] for the desired failsafe 
action. Refer to page 32, [A1] ESD 
Action, [A2] ESD contact type and [A4] 
ESD override interlocks actuator settings 
must be checked and/or set .

Switch ON AC supply power to the 
IQT actuator. Refer to table below for 
settings.

NOTE. If network option cards are used 
with a failsafe setup the auxillary input 
masks [PF] must be set accordingly. The 
ESD setting in the mask must always 
be set for NO (normally open) type. For 
example if only the ESD is required for 
an auxillary input, the setting would be 
80 (hex). See section 9 configuration 
settings. Ensure the remote control 
source option [Od] is set to [oP].

NOTE. If ESD is being used for AC 
supply control the user must decide 
if ESD is to override local stop. If ESD 
override local stop is required set [A5] 
to [NO].

Testing
To test the failsafe function, switch off 
AC supply to IQT actuator. Actuator will 
perform the set failsafe function.

Refer to page 63.

 Failsafe action on loss of AC supply LK1* LK2* [A1] [A2] [A4]

 Close 
1-2 1-2 [CL] [NO] [OF]

 (no user ESD)

 Open 
1-2 1-2 [OP] [NO] [OF]

 (no user ESD)

 Close 
1-2 1-2 [CL] [NO] [OF]

 ESD = N/O contact, “makes” for ESD

 Open 
1-2 1-2 [OP] [NO] [OF]

 ESD = N/O contact, “makes” for ESD

 Close 
2-3 1-2 [CL] [NC] [OF]

 ESD = N/C contact, “breaks” for ESD

 Open 
2-3 1-2 [OP] [NC] [OF]

 ESD = N/C contact, “breaks” for ESD

 

       IQT Battery Failsafe continued10
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Maintenance
Every Rotork actuator has been fully 
tested before dispatch to give years of 
trouble-free operation providing it is 
installed, sealed and commissioned in 
accordance with the instructions given 
in this publication.

The IQT actuator’s unique double 
sealed, non-intrusive enclosure provides 
complete protection for the actuator 
components.

Covers should not be removed for 
routine inspection as this may be 
detrimental to the future reliability of 
the actuator.

The electrical control module cover is 
bonded by the Rotork quality control 
seal. It should not be removed as the 
module contains no site-serviceable 
components.

All electrical power supplies to the 
actuator must be isolated before any 
maintenance or inspection is carried 
out, except replacement of the battery.

Electrical supplies must be isolated 
before actuator covers are removed 
refer to Battery replacement 
instructions.

Routine maintenance should include 
the following:

* Check actuator to valve fixing bolts  
 for tightness.

* Ensure valve stems and drive nuts are  
 clean and properly lubricated.

* If the motorised valve is rarely  
 operated, a routine operating  
 schedule should be set up.

* Replace actuator battery every 
 5 years.

* Check the actuator enclosure for  
 damage, loose or missing fasteners.

* Ensure there is not an excessive 
 build up of dust or contaminant 
 on the actuator.

* Check for any loss of lubricant.

The Actuator Battery
The battery supports the actuator 
position updating circuits and the 
position (LCD) display when the main 
power supply is turned off. It ensures 
the current position is updated and 
displayed when manual operation takes 
place with the main power turned off.

The battery is not required to retain any 
actuator settings.

 WARNING:
The battery holder in the actuator 
gearcase also protects the user from 
the hazardous live connections 
inside the actuator and therefore it 
must not be damaged. The actuator 
must be isolated or disconnected 
if the battery holder has to 
be removed from the actuator 
gearcase.

A unique circuit has been incorporated 
into the battery function of the IQT, 
effectively reducing the overall drain 
and significantly increasing the battery 
life.

 In normal circumstances 
battery replacement interval should 
not exceed 5 years. Ambient 
temperature and plant operating 
conditions may affect battery life.

Battery level status is indicated by an 
icon on the actuator display, refer to 
Section 3.4 Alarm Indication (refer to 
page 5).

If the battery icon is displayed the 
battery must be replaced.

Battery Replacement
If the actuator is located within a 
hazardous area permission must be 
obtained in the form of a ‘‘hot work 
permit’’ or other local regulation before 
removal and/or replacement of the 
battery.

Removal of the battery with the main 
electrical power switched off will result 
in stored Datalogger records time 
reference being lost for the duration 
when there is no mains and battery 
power. It is therefore recommended 
that the battery is replaced with the 
main electrical supply to the actuator 
switched on.

If main electrical power is not available 
or if main power has been switched off 
while the battery was discharged, it is 
recommended that the actuator limits 
be checked after battery replacement 
(refer to Section 8 Commissioning Basic 
Settings, page 17). 

Battery Removal
The actuator must be selected to Stop 
using the red selector (refer to page 3). 
Access to the battery is via a labelled 
sealing plug situated on the main 
gearcase near the handwheel hub.
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Remove the sealing plug using the 
appropriate Allen key, ensuring the 
‘‘O’’ ring seal remains on the plug. 
Disconnect the battery wiring loom 
from the battery terminals. Using the 
black pull strap, lift the battery out of 
the rubber sealing pocket.

Fig. 11.1

Battery Types
For European hazardous area certified 
actuators (ATEX) use an Ultralife U9VL 
lithium manganese dioxide battery only.

For FM and CSA certified enclosures use 
an Ultralife U9VL lithium manganese 
dioxide battery. Equivalent, UL 
recognised, batteries may be used.

For watertight (WT) actuator enclosures 
use an Ultralife U9VL lithium 
manganese dioxide battery or any 
equivalent 9V battery.

If in doubt regarding the correct battery 
type, contact Rotork.

Fitting Replacement Battery
Fit the pull strap around the 
replacement battery and insert into 
the rubber sealing pocket. Reconnect 
the battery wiring loom to the battery 
terminals. Refit the battery sealing plug 
ensuring ‘‘O’’ ring is in good condition 
and correctly fitted. Hand tighten the 
sealing plug to 8 Nm (6 lbsft) using the 
appropriate Allen key.

Oil
Unless specially ordered for extreme 
climatic conditions, Rotork actuators 
are dispatched with gearcases filled 
with SAE 80EP oil which is suitable for 
ambient temperatures ranging from 
–22°F / –30°C to 160°F / 70°C.

IQT actuators do not require regular 
oil changes (refer to Weights and 
Measures Section 12, page 80).

Torque and Position Monitoring
The IQT range of actuators incorporate 
real time, instantaneous Torque & 
Position monitoring as standard.

Torque & Position can be used to 
monitor valve performance during 
operation. The effect of process 
changes (differential pressure etc.) can 
be evaluated. Tight spots in valve travel 
can be pinpointed as well as gauging 
torque developed through stroke for 
torque value setting (refer to pages 
22, 23).

Using the Setting Tool, the display can 
be set to indicate Torque and Position 
as follows:

With the actuator displaying Current 
Position, using the Setting Tool,

PRESS THE m KEY.

The lower display will show the torque 
value as a percentage and a graphical 
representation in the form of a bar 
graph.

Example shows 19% (of rated) torque 
at 50% open position. Display torque 
range: [00] to [99]% of rated torque 
in 1% increments. For values of torque 
above 99% the display will indicate [HI].

Display position range:

[ ] [ ]   = valve closed
[00] to [99]  = percentage open
[ ] = valve open

For a stationary actuator the display 
will indicate the actual torque value as 
applied by the actuator.

To keep the torque & position display 
active press the + or - keys. The display 
will remain active for approximately 5 
minutes from the last key operation.

11 Maintenance, Monitoring
and Troubleshooting cont.

Torque = 19%
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Torque – Reference Profile
IQT text display models only.

Only visible when in Setting Mode. See 
Section 7, page 15.

This feature allows the user to store a 
reference torque profile, which can be 
used to plan and determine periodic 
maintenance. 

After commissioning has taken place 
and the process is running under 
normal conditions, a profile of the “as 
commissioned” torque measurement 
over the whole stroke can be taken 
and stored in the Datalogger. The 
stored torque reference profile can be 
compared with later torque profiles 
using Rotork Insight in order to 
determine changes in performance of 
the valve and/or process over time or 
under different conditions.

Storing a Reference Profile

The location of torque reference profile 
[tP] screen is shown below:

50 

 m
50 Torque

 m
 P?  k  PC  k  Ir  k  tP

 m
 cr   k  Configuration Settings

 m
 Basic Settings

Each actuator is supplied without a 
reference profile stored. To store a 
reference profile, electrically stroke the 
actuator under normal process conditions.

Once the reference stroke (close to 
open / open to close) is complete stop 
the actuator.  

Using the supplied Setting Tool, press 
the m arrow key twice to display the 
password screen. Refer to section 7 
page 15.

Enter the correct password and press 
the  key, "Password Correct” 
should display briefly and the setting 
bars appear.

Press the k arrow key 3 times to 
display the [tP] screen: 

            Fig. 11.2

Pressing the       key stores the last 
measured “reference” close-open and 
open-close torque profiles within the 
datalogger.

Press the k and m keys together to 
return to the positional display.

The reference profile along with current 
profiles can be viewed and analysed using 
IQ Insight software as shown in Fig 11.2.

IQ Insight is available free, visit 
www.rotork.com 

11 Maintenance, Monitoring
and Troubleshooting cont.

Torque

Torque Profile
Press        To Set
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Troubleshooting
The IQT range of actuators is the 
world’s first that can be commissioned 
and interrogated without removing 
electrical covers. Help Screen diagnostics 
enable fast and complete fault finding 
to be carried out.

Question: With power on, the 
actuator display is not backlit. 
Position indicator lamp not 
illuminated. What is wrong?

Answer: With mains power on, the 
actuator’s display should be backlit 
(refer to Section 3.3 page 4 – The 
Actuator Display).

Check that 3 phase supply is available 
and is of the correct voltage as stated 
on the actuator nameplate. Measure 
voltage phase to phase across terminals 
1, 2 and 3 of the actuator terminal 
bung.

Question: With power off, the 
actuator does not display position. 
What is wrong?

Answer: With mains power off the 
actuator battery supports position 
indication liquid crystal display only.

(Refer to Section 3.3 page 4 – The 
Actuator Display).

If the display is blank the actuator 
battery must be replaced and the limits 
of travel reset (refer to Section 11, 
page 67 – The Actuator Battery).

Setting Tool Pro Download & 
Upload
Setting Tool Pro includes a feature 
which allows the user to extract and 
store IQT actuator configuration 
and datalogger files within the Tool. 
Stored files can be viewed using a PC 
running IQ Insight ©. Using This tool, 
stored configuration files can also be 
uploaded back to IQT actuators in order 
to replicate a setup for multiple units 
(limits must be set individually).  

IQ Insight is available free from 
www.rotork.com

Using the new features
Datalogger and configuration files 
can be extracted and stored in the 
Tool without entering a password. For 
uploading configuration files from Tool 
to actuator, the actuator’s password 
must first be entered correctly – see 
section 7, page 15 for details.

Accessing the menus
The download/upload menus are 
accessed when the Setting Tool Pro 
download key m is pressed. IrDA 
communication is initialised, the green 
LED in the tool window will flash. The 
user then has 30 seconds to “connect” 
to the actuator.

Download/Upload Menu structure

 
dL 01

Extract 
Datalogger

 
dC 01

Extract 
Configuration

 
UC 01

Upload 
Configuration

 
P? Id

Actuator password 
entered?

Y

N

      11.111 Maintenance, Monitoring
and Troubleshooting cont.

Setting Tool Pro
Download & Upload
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Downloading and storing IQT 
Datalogger Files

Press the m Key

The green LED visible in the setting Tool 
window will start flashing.

Point the Tool at the actuator Display

Once communication has been 
successfully established, the Extract 
Datalogger screen will be displayed:

Extract Datalogger screen

Note. IQT actuators with non text 
displays show code/symbols only.

The screen will default to Memory 
Location 01. There are a total of 
four memory locations available for 
dataloggers, which are selected by 
pressing the + or – keys.

When the required location has been 
selected, press the  key to initiate 
the extraction. The following screen will 
be displayed:

Extracting Log screen

Note. IQT actuators with non text 
displays show code/symbols only.

The extraction takes approximately 35 
seconds for a full datalogger (2 minutes 
for non text displays). After a successful 
extraction, the screen will revert to 
the Extract Log screen. If during the 
downloading an error is encountered, 
[dL Er] will be displayed along with 
Error, wait for the screen to revert to [dL 
01] and try again.

The action of downloading the 
actuator datalogger file will 
automatically download the 
configuration file to the Tool.

Downloading and storing IQT 
Configuration Files

Press the m Key

The green LED visible in the setting Tool 
window will start flashing.

Point the Tool at the actuator Display

Once communication has been 
successfully established, the Extract 
Datalogger screen will be displayed:

Extract Datalogger screen

Note. IQT actuators with non text 
displays show code/symbols only.

PRESS THE k KEY.

The following screen will be displayed: 

Extract Configuration screen

Note. IQT actuators with non text 
displays show code/symbols only.

The screen will default to Memory 
Location 01. There are a total of 
ten memory locations available for 
Configuration Files, which are selected 
by pressing the + or – keys.

When the required location has been 
selected, press the  key to initiate 
the extraction. The following screen will 
be displayed:

 
Extracting Configuration screen

Note. IQT actuators with non text 
displays show code/symbols only.

The extraction takes approximately 3 
seconds. After a successful extraction, 
the screen will revert to the Extract 
configuration screen. If during the 
downloading an error is encountered, 
[dC Er] will be displayed along with 
Error, wait for 5 seconds until the screen 
reverts to [dC 01] and try again.

      11.1 Setting Tool Pro
Download & Upload cont.

Extract Log
Memory Loc:  01

Extract Log
Extracting Data

Extract Log
Memory Loc:  01

Extract Config
Memory Loc:  01

Extract Config
Extracting Data
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Uploading a configuration File to an 
IQT actuator

  Note: Actuator must be set to 
Local when writing configuration 
data.

  Warning: After uploading a 
configuration file from the tool 
to the actuator, the actuator basic 
and configuration set up will be a 
duplicate of the file set up.
Refer to sections 8 & 9.

Open and close limit positions and 
current position are not copied 
and must be set on each individual 
actuator. Refer to section 8.

For access to the Upload Configuration 
screen, the actuators password must 
first be set correctly, see section 7. 

Press the m Key

The green LED visible in the setting Tool 
window will start flashing.

Point the Tool at the actuator Display

Once communication has been successfully 
established, the download datalogger 
screen will be displayed.[dL 01] 

PRESS THE k KEY.

The download configuration screen will 
be displayed: [dC 01]   

PRESS THE m KEY.

The upload configuration screen will be 
displayed:

Upload Configuration screen

Note. IQT actuators with non text 
displays show code/symbols only.

Using the + or – keys, select the 
memory location where the required 
configuration file is stored and press 
the   key, the following screen will 
be displayed:

Uploading Configuration screen

Note. IQT actuators with non text 
displays show code/symbols only.

The writing process take approximately 
12 seconds to complete, after which 
the screen reverts to the Uploading 
Configuration screen. If during the 
writing process an error is encountered, 
[UC Er] will be displayed along with 
Error, wait for 5 seconds until the screen 
reverts to [UC 01] and try again.

Write Config
Memory Loc:  01

Write Config
Writing Data

      11.1 Setting Tool Pro
Download & Upload cont.
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With the actuator powered up and 
Local or Stop selected, eight Help 
Screens can be accessed using the 
Setting Tool (refer to Fig. 9.1 page 29 
for their location).

With Remote selected press the m 
key on the Setting Tool twice. The Help 
Screens will be displayed.

Each screen uses bars to indicate 
the status of a particular control or 
indication function. Each bar reacts to 
changes in the status of its actuator 
function by turning ‘‘on’’ or ‘‘off’’.

For troubleshooting, access the 
following Help Screens and refer to 
text:

H1 –  Factors inhibiting electrical 
 operation.

H2 –  Monitor battery level and ESD 
 control input.

H3 –  Monitor the position limit and 
 actuator power supply status.

H4 –  Monitor remote control inputs to 
 the actuator.

H5 –  Monitor remote interlocks local 
 control inputs and motor 
 thermostats.

H6 –  Monitor torque switch status and 
 IR Setting Tool communication for 
 vandal proof applications.

H7 –  Monitor travel limits, centre 
 column and position limit status.

H8 –  Monitor the actuator’s position-
 sensing devices.

H9 – Rotork use only.

Help screen bars shown 
are undefined and may 
be ON, OFF or flashing.

H1
  Phase Position
  Loss Error

 Local
 Controls
 Error

  Battery Low
  on
  Power-up

Help Screen 1

POSITION ERROR
Bar ON = Current Position Error 
Present.

During power up the actuator position 
processor compares the current position 
to that stored in the Eeprom. If there is 
a discrepancy this is shown as a current 
position error.

Re-setting of both actuator limits 
should now be carried out (refer to 
page 24).

BATTERY LOW ON POWER UP
Bar ON = Low battery detected On 
Power Up.

If [OS] is selected [On] (default is [OF]) 
the actuator operation will be inhibited 
when powered up with a discharged 
battery (refer to [OS] page 57).

The battery should be replaced at the 
earliest opportunity (refer to page 67).

LOCAL CONTROLS ERROR
Bar ON = Invalid Local Control
Signals Detected.

For example if a Local Open and Close 
signal is detected at the same time this 
would be classed as an invalid or fault 
condition.

PHASE LOSS
Bar ON = Phase Lost (3 Phase 
Actuators Only).

Loss of third monitored power supply 
phase connected to actuator terminal 3.

       Help Screens11.2 H1 Factors Inhibiting
Electrical Operation
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H2
  ESD 
  Active 

 Low
 Battery

 Battery
 Discharged
 

Help Screen 2

BATTERY DISCHARGED
Bar ON = Battery Discharged.

Bar ON when the battery is no longer 
able to support actuator functions 
under loss of power conditions.

The battery must be replaced (refer to 
Section 11 page 67) and limit positions 
reset (refer to [LC] and [LO] page 24).

LOW BATTERY
Bar ON = Battery level low.
Bar OFF = Battery OK.

Bar ON when the battery is low but still 
able to support the necessary actuator 
functions.

The battery should be replaced at the 
earliest possible opportunity.

ESD SIGNAL ACTIVE
Bar ON = ESD Signal is present.

When applied, an Emergency Shutdown 
Signal will override any existing local 
or remote control signal, causing the 
actuator to respond in the direction 
selected for ESD.

The ESD function will be determined 
by the settings on Control Mode 
Configuration screens [A1] to [A5] 
(refer to Section 9.3 page 32).

The actuator will not respond to any 
local or remote control while an ESD 
signal is maintained.

H3
   Clockwise
   Limit

    Anti
    Clockwise
    Limit

 Inhibit
 
 

Help Screen 3

CLOCKWISE LIMIT
Bar ON = Actuator has reached 
clockwise limit of travel.

ANTI-CLOCKWISE LIMIT
Bar ON = Actuator has reached
Anti-clockwise limit.

INHIBIT
Bar ON = Actuator inhibited.

Possible Causes:
Phase Loss (3 phase only). 
Power Loss Inhibit (page 57).
Internal Failure.

H4
  Remote Remote
  Maintain 2 Open 1

 ESD 2   Remote
    Close 1

 Remote
 Close 2   ESD 1
 

  Remote Remote
  Open 2 Maintain 1

Help Screen 4

All remote signals designated with ‘1’ 
are standard hard wired remote inputs.

When a Pakscan, Profibus or 
Foundation Fieldbus card is fitted, 
remote control inputs are designated 
with a ‘2’.

REMOTE OPEN 1
Bar OFF = Remote Open Signal 
Present.

continued...

H4 Remote Control
Inputs

H3 Factors Inhibiting
Electrical Operation

H2 Battery Level and
ESD Control Input
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REMOTE CLOSE 1
Bar OFF = Remote Close Signal
Present.
ESD 1
Bar OFF = ESD signal present.

REMOTE MAINTAIN 1
Bar OFF = Remote Maintain
signal present.
Bar ON = Remote Maintain not
present and/or Remote Stop
active.

REMOTE OPEN 2
Bar OFF = Remote Open signal
present from BUS option pcb.

REMOTE CLOSE 2
Bar OFF = Remote Close signal
present from BUS option pcb.

ESD 2
Bar OFF = ESD signal present
from BUS option pcb.

REMOTE MAINTAIN 2
Bar OFF = Remote Maintain
signal present from BUS option
pcb.

H5
  Local Stop
  not Open
  Selected Interlock

 Thermostat   Close
 Tripped   Interlock

 Local Open   Local not
 not Present   Selected
 

  Local Close Remote
  not not
  Present Selected

Help Screen 5

OPEN INTERLOCK
Bar ON =  Open Interlock Active.
 (Actutator disabled)

Unauthorised Open electrical operation 
can be prevented by interlocking 
the actuator (Open) control with an 
external interlock contact.

If external interlocks are not required 
the interlock function must be selected 
OFF.

CLOSE INTERLOCK
Bar ON =  Close Interlock Active.
 (Actuator disabled)

Unauthorised Close electrical operation 
can be prevented by interlocking 
the actuator (Close) control with an 
external interlock contact.

If external interlocks are not required 
the interlock function must be selected 
OFF.

REMOTE NOT SELECTED
Bar ON = Remote control not selected.
Bar OFF = Remote control selected.

LOCAL CLOSE NOT PRESENT
Bar ON = Local Close signal not present.
Bar OFF = Local Close signal present.

LOCAL OPEN NOT PRESENT
Bar ON = Local Open signal not present.
Bar OFF = Local Open signal present.

THERMOSTAT TRIPPED
Bar ON = Thermostat tripped.

The actuator motor is protected by 
thermostats.

Should the motor become overheated 
the thermostats will trip and the 
actuator will stop. On cooling the 
thermostat will automatically reset, 
enabling operation. See the actuator 
nameplate for the motor rating.

LOCAL STOP NOT SELECTED
Bar ON = Local Stop not selected.
Bar OFF = Local stop selected.

LOCAL NOT SELECTED
Bar ON = Local control not selected.
Bar OFF = Local control selected.

H5 Remote Interlocks,
Local Control 
Inputs, & T/stat

H4 Remote Control
Inputs continued
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H6
  IR Remote
  Control not 
  Selected 

 IR Local   Local
 Control   Controls
 Disabled   not Fitted

 IR Closed   
 Signal not   
 Present

  IR Open Torque
  Signal not Switch
  Present Tripped

Help Screen 6

When actuators are supplied for 
Vandal Proof applications the local 
control knobs are removed to prevent 
unauthorised operation.

The local control functions are then 
carried out by using the Infra-red 
Setting Tool.

LOCAL CONTROLS NOT FITTED
Bar OFF = Local controls fitted 
(standard).
Bar ON = Local controls not fitted
(vandal proof).

TORQUE SWITCH TRIPPED
Bar ON = Torque switch tripped.

When the actuator generates a value 
of torque equal to that set for Open 
(when opening) or Close (when closing) 
it will stop, protecting itself and the 
valve from damage. This feature is 
known as Over Torque Protection.

Once a torque trip has occurred further 
operation IN THE SAME DIRECTION is 
prevented.

This ‘‘latching’’ of the event protects 
the actuator and valve from repeated 
“hammering” against the obstruction 
as a response to a maintained control 
signal.

To ‘‘de-latch’’ the actuator it must be 
reversed.

(For actuator torque adjustment, refer 
to [tC ] and [tO] pages 22 and 23)

IR OPEN SIGNAL NOT PRESENT
Bar OFF = IR Open signal present.

IR CLOSE SIGNAL NOT PRESENT
Bar OFF = IR Close signal present.

IR LOCAL CONTROL DISABLED
Bar OFF = IR Local control enabled.

To operate the actuator locally with 
the IR Setting Tool refer to the option 
selection screen [Or] Section 9.14, 
page 57.

[Or] must be selected to [On].

IR REMOTE CONTROL NOT 
SELECTED
Bar OFF = IR Remote control 
selected (vandal-proof units only).

When actuator is supplied without local 
controls for vandal proof applications 
the option selection screen [Or] must 
be set to [rE] for Remote operation 
(refer to Section 9.14 page 57).

H7
 
   Open
  Relay 4 Limit 

 
 Relay 3   Close
    Limit

    Actuator
 Relay 2    Moving
 

  Relay 1 

Help Screen 7

OPEN LIMIT
Bar ON = Actuator has reached 
open limit.

CLOSE LIMIT
Bar ON = Actuator has reached 
Close limit.

ACTUATOR MOVING
Bar ON = Actuator moving.

SWITCH CONTACTS S1, S2, S3, S4
Bar ON = S contact is close circuit.

Bar indication is real time and reactive 
(refer to Section 9.2 [r1] page 30 for 
configuration of ‘‘ S’’contacts).

H6 Torque Switch Status & IR 
Setting Tool Comms for 
Vandal Proof Applications

H7 Travel Limits, Centre 
Column & Remote 
Indication Outputs
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H8
 
   Position
   Sensor A 

 
    Position
    Sensor B

    
 
 

   

Help Screen 8

POSITION SENSOR A
Senses output rotation. Used for 
the position sensing circuit. Correct 
operation of the sensor is indicated by 
the bar being ON (and OFF) 12 times 
per output revolution. When the motor 
is running, ON and OFF bit duration 
should be equal.

POSITION SENSOR B
Senses output rotation. Used for 
the position sensing circuit. Correct 
operation of the sensor is indicated by 
the bar being ON (and OFF) 12 times 
per output revolution.

When the motor is running, ON and 
OFF bit duration should be equal.

For the two sensors, A and B, correct 
operation is indicated by the following 
truth table.

To observe this function, select manual 
operation and turn the actuator 
handwheel clockwise, starting with all 
sensors OFF:

   CLOCKWISE 30 Deg. 

Sensor B      0     1     1     0     0 
 
Sensor A      0     0     1     1     0

H8 Actuator Position
Sensing Devices
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IQT actuators include an IrDA® (Infrared 
Data Association) interface as standard, 
allowing non-intrusive diagnostics, 
analysis and configuration.

IQ Insight software tool for PC and IQ 
Pocket Insight for PDA (Personal Digital 
Assistant) have been developed to 
enable the actuator configuration and 
onboard datalogger to be reconfigured 
and analysed. A PC running IQ Insight 
software or PDA running IQ Pocket 
Insight can be used to interrogate the 
actuator via non-intrusive infra red IrDA 
communication. Visit www.rotork.com 
for information. 

Alternatively, the intrinsically safe 
Rotork Setting Tool Pro allows the 
user to extract and store IQT actuator 
configuration and datalogger files 
within the Tool. Stored files can be 
uploaded over an IrDA –USB interface 
to a PC running Rotork IQ Insight 
where they can be viewed, analysed 
and stored in a safe, clean environment. 

Using the Setting Tool Pro, actuator set 
up can be configured on the PC, stored 
in the tool, transported to the actuator 
and uploaded. The tool can transfer 
the same configuration to multiple 
actuators where actuator setup is the 
same. Refer to page 70.

To enable communication with IQ 
Insight the actuator IrDA interface 
must be enabled.

The default setting for IQT IrDA is [On], 
enabling IrDA. 

To disable IrDA and prevent IrDA access, 
use the + or – key. The display will 
change to [OF].

PRESS THE  KEY.

The displayed option will flash (stored) 
indicating it has been set.

IQ Insight and IQ Pocket Insight 
software are available free of charge 
from the Rotork web site, 
www.rotork.com. 

A kit is available from Rotork, which 
includes an IrDA-USB adapter and 
drivers for connection to a PC. The Kit 
also includes IQ Insight software. PDA 
communication is via the internal IrDA port.

  The use of a notebook PC 
or PDA with actuators located in 
hazardous areas will be subject 
to local regulations. It is the 
responsibility of the user to seek 
guidance and permission. 

The Rotork Setting Tool and Setting 
Tool Pro are certified Intrinsically 
Safe (IS) and therefore can be used 
in defined hazardous areas (refer to 
page 12 and 13).

11.3 IQT Infrared
Diagnostic and Configuration

IrDA Comms
Enabled
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End user advice on disposal at end of life of the product      

Subject Definition Remarks / examples Hazardous Recyclable EU Waste Code Disposal

Batteries Lithium IQ/IQT standby battery Yes Yes 16 06 06 Will require special treatment before 
 Alkaline Setting tool Yes Yes 16 06 04 disposal, use specialist recyclers or 
 Lead Acid Battery Failsafe Units Yes Yes 16 06 01 waste disposal companies

Electrical & Printed circuit boards All Products Yes Yes 20 01 35 Use specialist recyclers 
Electronic Wire All Products Yes Yes 17 04 10 
Equipment

Glass Lens/Window Cenelec Qualified IQ/IQT. A Range Prism No Yes 16 01 20 Use specialist recyclers

Metals Aluminium Gearcases and covers most products No Yes 17 04 02 Use licensed recyclers 
 Copper/Brass Wire, IQ columns (not all sizes), motor windings No Yes 17 04 01 
 Zinc IQ clutch Ring and associated components No Yes 17 04 04 
 Iron/Steel Gears and Gearcases (A Range and larger IQ) No Yes 17 04 05 
 Mixed Metals IQ motor rotors No Yes 17 04 07

Plastics Glass filled nylon Covers, IQT clutch components, electronics chassis No No 17 02 04 Disposal as general comercial waste 
 Unfilled Gears No Yes 17 02 03 Use specialist recyclers

Oil Mineral & Kerosene Mixed Gearbox lubrication Yes Yes 13 07 03 Will require special treatment before 
 Mineral Gearbox lubrication Yes Yes 13 02 04 disposal, use specialist recyclers or 
 Food Grade Gearbox lubrication Yes Yes 13 02 08 waste disposal companies

Rubber Seals & Orings Cover and shaft sealing Yes No 16 01 99 May require special treatment before 
      disposal, use specialist waste disposal 
      companies

In all cases check local authority regulation before disposal.

 WARNING: The battery pack contains high capacity lead acid batteries which may have retained their charge. Only persons competent by virtue of 
 their training or experience should remove these items. For recommended procedures please contact Rotork. (see page 84).

       Environmental11.4
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Oil
The IQT range are factory filled 
with 80% Texaco Texamatic 9330 
automatic transmission fluid (ATF) 
and 20% Kerosene. Equivalent ATF 
lubricants meeting the Dexron® 2 or 
Mercon® specification may be used. For 
operating ambient temperatures below 
-30ºC / -22ºF (Low temperature option 
actuators) Texaco 9330 + 80% BP SHF 
LT15 should be used.

Food grade lubricating oil is available as 
an alternative: contact Rotork.

80

       Weights and Measures12

 Actuator Size Nett Weight Oil Capacity
  kg/lbs litres/pt.-US

 IQT 125 23/51 0.5/1.1

 IQT 250 23/51 0.5/1.1

 IQT 500 23/51 0.5/1.1

 IQT 1000 37/82 0.75/1.6

 IQT 2000 37/82 0.75/1.6
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0000  0000  00  0

0000  0001  01  1

0000  0010  02  2

0000 0011  03  3

0000  0100  04  4

0000  0101  05  5

0000  0110  06  6

0000  0111  07  7

0000  1000  08  8

0000  1001  09  9

0000  1010  0A  10

0000  1011  0B  11

0000  1100  0C  12

0000  1101  0D  13

0000  1110  0E  14

0000  1111  0F  15

0001  0000  10  16

0001  0001  11  17

0001  0010  12  18

0001  0011  13  19

0001  0100  14  20

0001  0101  15  21

0001  0110  16  22

0001  0111  17  23

0001  1000  18  24

0001  1001  19  25

0001  1010  1A  26

0001  1011  1B  27

0001  1100  1C  28

0001  1101  1D  29

0001  1110  1E  30

0001  1111  1F  31

0010  0000  20  32

0010  0001  21  33

0010  0010  22  34

0010  0011  23  35

0010  0100  24  36

0010  0101  25  37

0010  0110  26  38

0010  0111  27  39

0010  1000  28  40

0010  1001  29  41

0010  1010  2A  42

0010  1011  2B  43

0010  1100  2C  44

0010  1101  2D  45

0010  1110  2E  46

0010  1111  2F  47

0011  0000  30  48

0011  0001  31  49

0011  0010  32  50

0011  0011  33  51

0011  0100  34  52

0011  0101  35  53

0011  0110  36  54

0011  0111  37  55

0011  1000  38  56

0011  1001  39  57

0011  1010  3A  58

0011  1011  3B  59

0011  1100  3C  60

0011  1101  3D  61

0011  1110  3E  62

0011  1111  3F  63

0100  0000  40  64

0100  0001  41  65

0100  0010  42  66

0100  0011  43  67

0100  0100  44  68

0100  0101  45  69

0100  0110  46  70

0100  0111  47  71

0100  1000  48  72

0100  1001  49  73

0100  1010  4A  74

0100  1011  4B  75

0100  1100  4C  76

0100  1101  4D  77

0100  1110  4E  78

0100  1111  4F  79

0101  0000  50  80

0101  0001  51  81

0101  0010  52  82

0101  0011  53  83

0101  0100  54  84

0101  0101  55  85

0101  0110  56  86

0101  0111  57  87

0101  1000  58  88

0101  1001  59  89

0101  1010  5A  90

0101  1011  5B  91

0101  1100  5C  92

0101  1101  5D  93

0101  1110  5E  94

0101  1111  5F  95

0110  0000  60  96

0110  0001 61  97

0110  0010 62  98

0110  0011  63  99

0110  0100  64  100

0110  0101  65  101

0110  0110  66  102

0110  0111  67  103

0110  1000  68  104

0110  1001  69  105

0110  1010  6A  106

0110  1011  6B  107

0110  1100  6C  108

0110  1101  6D  109

0110  1110  6E  110

0110  1111  6F  111

0111  0000  70  112

0111  0001  71  113

0111  0010  72  114

0111  0011  73  115

0111  0100  74  116

0111  0101  75  117

0111  0110  76  118

0111  0111  77  119

0111  1000  78  120

0111  1001  79  121

0111  1010  7A  122

0111  1011  7B  123

0111  1100  7C  124

0111  1101  7D  125

0111  1110  7E  126

0111  1111  7F  127

1000  0000  80  128

1000  0001  81  129

1000  0010  82  130

1000  0011  83  131

1000  0100  84  132

1000  0101  85  133

1000  0110  86  134

1000  0111  87  135

1000  1000  88  136

1000  1001  89  137

1000  1010  8A  138

1000  1011  8B  139

1000  1100  8C  140

1000  1101  8D  141

1000  1110  8E  142

1000  1111  8F  143

1001  0000  90  144

1001  0001  91  145

1001  0010  92  146

1001  0011  93  147

1001  0100  94  148

1001  0101  95  149

1001  0110  96  150

1001  0111  97  151

1001  1000  98  152

1001  1001  99  153

1001  1010  9A  154

1001  1011  9B  155

1001  1100  9C  156

1001  1101  9D  157

1001  1110  9E  158

1001  1111  9F  159

1010  0000  A0  160

1010  0001  A1  161

1010  0010  A2  162

1010  0011  A3  163

1010  0100  A4  164

1010  0101  A5  165

1010  0110  A6  166

1010  0111  A7  167

1010  1000  A8  168

1010  1001  A9  169

1010  1010  AA  170

1010  1011  AB  171

1010  1100  AC  172

1010  1101  AD  173

1010  1110  AE  174

1010  1111  AF  175

1011  0000  B0  176

1011  0001  B1  177

1011  0010  B2  178

1011  0011  B3  179

1011  0100  B4  180

1011  0101  B5  181

1011  0110  B6  182

1011  0111  B7  183

1011  1000  B8  184

1011  1001  B9  185

1011  1010  BA  186

1011  1011  BB  187

1011  1100  BC  188

1011  1101  BD  189

1011  1110  BE  190

1011  1111  BF  191

1100  0000  C0  192

1100  0001  C1  193

1100  0010  C2  194

1100  0011  C3  195

1100  0100  C4  196

1100  0101  C5  197

1100  0110  C6  198

1100  0111  C7  199

1100  1000  C8  200

1100  1001  C9  201

1100  1010  CA  202

1100  1011  CB  203

1100  1100  CC  204

1100  1101  CD  205

1100  1110  CE  206

1100  1111  CF  207

1101  0000  D0  208

1101  0001  D1  209

1101  0010  D2  210

1101  0011  D3  211

1101  0100  D4  212

1101  0101  D5  213

1101  0110  D6  214

1101  0111  D7  215

1101  1000  D8  216

1101  1001  D9  217

1101  1010  DA  218

1101  1011  DB  219

1101  1100  DC  220

1101  1101  DD  221

1101 1110 DE 222

1101 1111  DF  223

1110  0000  E0  224

1110  0001  E1  225

1110  0010  E2  226

1110  0011  E3  227

1110  0100  E4  228

1110  0101  E5  229

1110  0110  E6  230

1110  0111  E7  231

1110  1000  E8  232

1110  1001  E9  233

1110  1010  EA  234

1110  1011  EB  235

1110  1100  EC  236

1110  1101  ED  237

1110  1110  EE  238

1110  1111  EF  239

1111  0000  F0  240

1111  0001  F1  241

1111  0010  F2  242

1111  0011  F3  243

1111  0100  F4  244

1111  0101  F5  245

1111  0110  F6  246

1111  0111  F7  247

1111  1000  F8  248

1111  1001  F9  249

1111  1010  FA  250

1111  1011  FB  251

1111  1100  FC  252

1111  1101  FD  253

1111  1110  FE  254

1111 1111  FF  255
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 BINARY HEX DEC  BINARY HEX DEC  BINARY HEX DEC  BINARY HEX DEC  BINARY HEX DEC  BINARY HEX DEC  BINARY HEX DEC  BINARY HEX DEC

BHD Binary, Hexadecimal and
Decimal Conversion Table
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USA – hazardous Area
FM. Class 1, Division 1, Groups C, D, E, F, G hazardous areas.
Factory Mutual - Explosionproof to NEC Article 500.
Temperature -30°C to +60°C (-22°F to +140°F).
*Option -40°C to +60°C (-40°F to +40°F).
*Alternative for Group B hazardous area. Temperatures as for Groups C and D.

Canada – hazardous Area
CSA EP. Class 1, Division 1, Groups C and D hazardous areas.
Canadian Standard Association - Explosionproof
Temperature -30°C to +70°C -22°F to +158°F).
*Option -50°C to +40°C (-58°F to +104°F).
*Alternative for Group B hazardous area. Temperatures as for Groups C and D.

International Non hazardous
WT: Standard watertight, BS EN 60529 :1992, IP68, 7 metres/72 hours.
Temperature -30°C to +70°C (-22°F to +158°F).
*Option -40°C to +70°C (-40°F to +158°F).
*Option -50°C to +40°C (-58°F to +104°F).

US – Non hazardous
NEMA 4, 4X and 6.
Temperature -30°C to +70°C (-22°F to +158°F).
*Option -40°C to +70°C (-40°F to +158°F).
*Option -50°C to +40°C (-58°F to +104°F).

Canada – Non hazardous
CSA WT: Canadian Standard Association –Watertight.
Wiring and components complying with CSA Enclosure 4 and 4X.
Temperature -30°C to +70°C (-22°F to +158°F).
*Option -40°C to +70°C (-40°F to +158°F).
*Option -50°C to +40°C (-58°F to +104°F).

Rotork can supply actuators to national standards not listed above.
For details please contact Rotork.

82

European – Hazardous area
ATEX (94/9/EC) II 2 GD c
Ex d IIB T4 Gb, Ex tb IIIC T120°C Db IP68
Temperature -20 to +70°C (-4 to +158°F)
*Option -30 to +70°C (-22 to +158°F),  *Option -40 to +70°C (-40 to +158°F),
*Option -50 to +40°C (-58 to +104°F)

Ex d IIC T4 Gb, Ex tb IIIC T120°C Db IP68
Temperature -20 to +70°C (-4 to +158°F)
*Option -30 to +70°C (-22 to +158°F),  *Option -40 to +70°C (-40 to +158°F),
*Option -50 to +40°C (-58 to +104°F)

Ex de IIB T4 Gb, Ex tb IIIC T120°C Db IP68
Temperature -20 to +70°C (-4 to +158°F)
*Option -30 to +70°C (-22 to +158°F),  *Option -40 to +70°C (-40 to +158°F),
*Option -50 to +40°C (-58 to +104°F)

Ex de IIC T4 Gb, Ex tb IIIC T120°C Db IP68
Temperature -20 to +70°C (-4 to +158°F)
*Option -30 to +70°C (-22 to +158°F),  *Option -40 to +70°C (-40 to +158°F),
*Option -50 to +40°C (-58 to +104°F)

International – Hazardous area
IEC. Exd IIB T4
IEC60079-0 and IEC60079-1 for Exd IIB T4
Temperature -20 to +70°C (-4 to +158°F)
*Option -30 to +70°C (-22 to +158°F),  *Option -40 to +70°C (-40 to +158°F),
*Option -50 to +40°C (-58 to +104°F)

IEC. Exd IIC T4
IEC60079-0 and IEC60079-1 for Exd IIC T4
Temperature -20 to +70°C (-4 to +158°F)
*Option -30 to +70°C (-22 to +158°F),  *Option -40 to +70°C (-40 to +158°F),
*Option -50 to +40°C (-58 to +104°F)

 3     IQT Approvals13

Refer to actuator nameplate for unit specific approval details
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Refer to actuator nameplate for supply voltage and wiring diagram for 
applicable transformer type.

In order to maintain hazardous area certification only the fuses listed 
below may be used:

83

       IQT Approvals cont.13

All Transformer types
Fuse FS3 - ATO 20A Fast acting 

Transformer Type 1
Fuse FS1 - Bussman TDC11, 250mA, Antisurge 1.5"
Fuse FS2 - Siba 70-065-65, 500V, 5A, Antisurge, 1.5"

Transformer Type 2
Fuse FS1 - Bussman TDC11, 150mA, Antisurge 1.5"
Fuse FS2 - Siba 70-065-65, 500V, 2.5A, Antisurge, 1.5"

Transformer Type 3
Fuse FS1 - Bussman TDC11, 100mA, Antisurge 1.5"
Fuse FS2 - Siba 70-065-65, 500V, 1.5A, Antisurge, 1.5"

Transformer Type 4
Fuse FS1 - Bussman TDC11, 50mA, Antisurge 1.5"
Fuse FS2 - Siba 70-065-63, 500V, 1.6A, Antisurge, 1.5"

ATEX actuators only
FS4 Bussman TDS (100mA - quick blow) or
Littel Fuse 217 (100mA quick blow)

IQT MAXIMUM FLAMEPATH GAPS

 Flamepath Max. Gap (mm) Min Length (mm) Actuator Type and Size
	 Terminal Cover/Gearcase 0.15 26.7 All Types and Sizes
 Terminal Bung Gearcase (IIB) 0.20 25.9 All Types and Sizes
 Terminal Bung Gearcase (IIC) 0.115 25.9 All Types and Sizes
 Electrical Cover/Gearcase 0.15 26.2 All Types and Sizes
 Motor Cover/Gearcase 0.15 25.6 All Types and Sizes
 Motor Shaft/Motor Shaft Shroud 0.24 25.2 All Types and Sizes
 Motor Shaft Shroud/Gearcase -0.05/0.00 25.0 All Types and Sizes
 Encoder Shaft/encoder Shaft Shroud 0.24 25.2 All Types and Sizes
 Encoder Shaft Shroud/Gearcase -0.05/0.00 25.0 All Types and Sizes
 Note Negative Sign denotes an interference fit.

• The actuator must only be located where the risk of impact upon the window is low.

Conditions of Safe Use

• The following are the maximum constructional flamepath gaps for ATEX and IECEx Approved actuators.
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       Appendix A

The end of travel limit from which the 
partial stroke test will start and end 
must be set. 

The default limit for partial stroke is 
Open limit, under test the actuator will 
automatically move closed from the 
open limit to the set position and then 
return to the open limit position.  

To set the closed limit for partial stroke 
[EL], Press the + or - key to change 
from Open [EL OP] to Closed [EL CL].

PRESS THE  KEY.

The display option will flash [Stored] 
indicating it has been set.

A position can be set between 1% 
and 97% to give a set point within the 
travel to which the partial stroke runs. 

To set the partial stroke position, Press 
the + or - key to scroll between 1% 
and 97%. A minimum 3% Stroke is 
required from open limit to allow the 
actuator to perform the partial stroke 
adequately.

PRESS THE  KEY. 

The display option will flash [Stored] 
indicating it has been set.

The timeout function allows a 
reasonable amount of time to be set 
for the partial stroke to complete one 
cycle. An alarm can be set to activate if 
the stroke hasn’t been completed in the 
set time. Refer to Section 9.2 (indication 
contacts). The Partial Stroke timeout 
must be set to a value greater than that 
required to complete the Partial Stroke 
under normal operating conditions.

To set the partial stroke timeout, press 
the + or - key to scroll up or down in 
10 second intervals.

Set the required time and PRESS THE 
 KEY.

The display option will flash [Stored] 
indicating it has been set.

       Partial Stroke – Limit        Partial Stroke – Position        Partial Stroke – TimeoutEL EP Et

Partial Stroke
Limit:   Open

Partial Stroke
Pos:  75%

P.Stroke Timeout
300 seconds
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If your Rotork actuator has been 
correctly installed and sealed, it will give 
years of trouble-free service.

Should you require technical assistance 
or spares, Rotork guarantees the best 
service in the world. Contact your local 
Rotork representative or the factory 
direct at the address on the nameplate, 
quoting the actuator type and serial 
number.

A full listing of our worldwide sales 
and service network is available on our 
website at www.rotork.com 

UK head office
Rotork	Controls	Limited
Brassmill	Lane
Bath
BA1	3JQ

tel	 +44	(0)1225	733200
fax	 +44	(0)1225	333467
email	 mail@rotork.com

USA head office
Rotork	Controls	Inc
675	Mile	Crossing	Blvd
Rochester
NY	14624

tel		 +1	(585)	247	2304
fax	 +1	(585)	247	2308
email	 info@rotork.com

Local representative:

       Rotork Sales and Service
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       Notes
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       Notes
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Formerly E175-3E. As we are continually 
developing our products, the design of Rotork 
actuators is subject to change without notice. 
The latest product and technical information is 
available at our website: www.rotork.com.

The name Rotork is a registered trade mark.
Rotork recognises all registered trade marks.
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ATTENTION: RED PLASTIC PLUGS IN CONDUIT ENTRIES ARE FOR TRANSIT ONLY.
FOR LONG TERM PROTECTION FIT SUITABLE METAL PLUGS.

ATTENZIONE: I TAPPI IN PLASTICA ROSSA PER L'ENTRATA CAVI SONO SOLO
TEMPORANEI. PER UNA PROTEZIONE PERMANENTE PREGO SOSTITUIRLI CON

APPOSITI TAPPI METALLICI.

 ATENCION: LOS TAPONES ROJOS DE PLASTICO EN LAS ENTRADAS DE CABLE
SON UNICAMENTE PARA TRANSPORTE. PARA PROTECCION PERMANENTE

COLOCAR TAPONES METALICOS APROPIADOS.

 ACHTUNG: DIE ROTEN PLASTIKSTOPFEN SIND NUR FÜR DEN TRANSPORT 
GEEIGNET. FÜR DAVERHAFTEN SCHUTZ SIND DIESE GEGEN GEEIGNETE 

BLINDSTOPFEN AUSZÜTAUSCHEN.

 ATTENTION: LES BOUCHONS PLASTIQUES ASSURENT UNE PROTECTION
TEMPORAIRE. POUR UNE PROTECTION DEFINITIVE UTILISER DES BOUCHONS

METALLIQUES.
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 No. Description Material UK Standard USA Standard DIN Standard

 1  Gearcase  SG Iron   BS1563 EN-GJS-450-10  ASTM A536 65-45-12 GGG40 
  (IW3 & IW4)  

  Gearcase  SG Iron  BS1563 EN-GJS-450-10  ASTM A536 65-45-12  GGG40 
  (IW5 to IW12)  BS1563 EN-GJS-400-15

 2  Baseplate  Cast Iron  BS1561 EN-GJL-250  ASTM A48 35B/40B  GG25

 3  Worm Shaft Steel  BS970 045M10  AISI/SAE 1010  C 10 or 
    or 605M36T  or 4340  42 MnMo 7

 4  Quadrant  SG Iron  BS1563 EN-GJS-700-2  ASTM A536 100-70-03  GGG70

 5  Position Indicator  Steel  BS970 070M20  AISI/SAE 1023  C 22

 6  Output Sleeve  Steel  BS970 070M20 or  AISI/SAE 1023 or  C 22 
    BS970 080M40 or  AISI/SAE 1040 or  C 40 
    BS970 070M55 or  AISI/SAE 1055 or  C 55

 7  Drive Screws  Carbon Steel  BS4168

 8  Seal  Nitrile Rubber

 9  Bearing  Angular Contact Ball Bearings

 10  Adaptor  Cast Iron  BS1561 EN-GJL-250  ASTM A48 35B/40B  GG25

 11  Reducer Gearcase  Cast Iron  BS1561 EN-GJL-250  ASTM A48 35B/40B  GG25

 12  Input Flange  Cast Iron  BS1563 EN-GJS-400-15  ASTM A48 35B/40B  GGG40

 13  Input Shaft  Steel  BS970 605M36T  AISI/SAE 4340 42 MnMo 7

 14  Spur Gear  Steel  BS970 817M40T  AISI/SAE 4340  40 NiCrMo 8 - 4

 15  Fasteners  Steel  BS3692

 16  Grease  Renolit CLX2 

Shaft Diameter (mm)

13

12

9

14

10

1

11

5

15

7

6

16

4

2
8

3

Dimensions and Weights

 Gearbox  Ratio  ØA  B  C  D  E  F  G  H  ØI  Weight (kg) 

 IW3  40, 70  170  76   118  158  81  70  45   11
 IW4  40, 70  218  102   142  182  102  85  50   22
 IW4  80, 120, 140, 160, 210, 280  218  102  64  269  320  104  85  50  190 30
 IW4  200, 240, 350, 420  218  102  96  291  342  104  85  50  248  35
 IW5 / IW52  40, 70 / 40 285  136   186  236  128  110  65   45
 IW5  80, 120, 140, 160, 210, 280  285  136  64  313  364 128  110  65  190  53
 IW5  200, 240, 350, 420  285  136  96  335  386  128  110  65  248  58 
 IW52 80, 120, 160 285 136 64 313 364 128 110 65 190 53
 IW52 200, 240 285 136 96 335 386 128 110 65 248 58
 IW6, IW62, IW63  70  375  178   186  236  132  113  70   68
                  196 for F10, FA10
 IW6, IW62, IW63  140 - 280  375  178  64  313  364  139  113  70  190  79
 IW6, IW62, IW63  350 - 420  375  178  96  342  393  139  113  70  248  84
 IW7, IW72  60  450  210   270  329  172  140  87   120
 IW7, IW72  120 - 360  450  210  119  460  521  172  140  87  290  152
 IW7, IW72  480 - 720  450  210  179  469  530  172  140  87  408  162
 IW8, IW82  60  520  246   306  365  193  160  99   180
 IW8, IW82  120 - 360  520  246  119  496  557  193  160  99  290  212
 IW8, IW82  480 - 720  520  246  179  505  566  193  160  99  408  222
 IW9  60  596  279   371  481  201  168  100   220
 IW9  180 - 720  596  279  179  568  631  201  168  100  408  262
 IW9  960 - 3000  596  279  59  605  666  201  168  100  382  290
 IW10  60  735  343   397  507  215  180  110   330
 IW10  180 - 3000  735  343  59  631  692  215  180  110  382  408
 IW11  60  795  381   414  524  247  200  120  520
 IW11  180 - 3000  795  381  59  648  709  247  200  120  382  570
 IW115  60  795  381   414  524 247  200  120   520
 IW115  360 - 900  795  381  59  648  709  247  200  120  382  540
 IW115 WITH  1190 - 5390  795  381  240  787  837 247  200  120  382  570
 2ND SPUR                     
 AUXILIARY                             
 IW12, IW13  60  972  450   460  610  260  251  166   1000
 IW12, IW13 240 - 960  972  450  240  851  910  260  251  166  520  1150
 IW12 WITH 1290 - 5760  972  450  204  989  1039  260  251  166  520  1170
 2ND SPUR                      
 AUXILIARY                   
 IW13 WITH  1210 - 5760  972  450  305  1001  1051  260  251  166  520  1180
 2ND SPUR                     
 AUXILIARY                    
 
All dimensions in millimetres.

Redefining Flow Control

Material specification for Rotork Gear IW series 
of Quarter-turn Valve Operators

Note: Because of the company’s policy of continuous improvement, Rotork Gears reserves the right to change specification details without prior notice.

Gearboxes

IW Quarter-turn

A4

IR3, IR35 or IR4 INPUT REDUCING UNIT 
FITTED TO:

IW9 960:1 TO 3000:1
IW10 180:1 TO 3000:1

IW115 360:1 TO 900:1
IW12 & IW13 240:1 TO 960:1

IW11 180:1 TO 3000:1

WORM GEARBOX WITH INPUT 
REDUCING UNIT FOR ALL 

RATIOS OTHER THAN BASIC 
OR GEARBOXES REQUIRING 
IR3 UNITS OR BEVEL UNITS

WAFER / ENHANCED
BASEPLATE

FILLED BASEPLATESTANDARD BASEPLATE

BASIC RATIOS: 40:1, 60:1 & 70:1

E

D

D

E

F
G

(MAX. STEM ACCEPTANCE)

E

ø A

D

E

C

ø A

B
B

ø I

ø A

B

G + FILLED

H + 
FILLED

F + FILLED

C

G

H

F

H

G + WAFER

H + 
WAFER

F + WAFER

Iø

B

D

C

I

H

F

G

E

IW115, IW12 & IW13 WITH 2ND SPUR
AUXILIARY GEARBOX

ø A

ø

Gearbox IW Series

 Gearbox  Ratio  MAN  F10  F14  F16  F25  F30  
 IW3 40 TO 70  15  15
 IW4  40 TO 70  17  17
 IW4  80 TO 420  20  20  20
 IW5, IW52  40 TO 70  25  20  25
 IW5, IW52  80 TO 420  20  20  20
 IW6, IW62  70  30  20  30  30
 IW6, IW62  140 TO 420  20  20  20
 IW63  70  30  20  30 30
 IW63  140 TO 420  -  20  20
 IW7, IW72  60  30  20  30  30  30
 IW7, IW72  120 TO 720  50  20  30
 IW8, IW82  60  40  -  -  40  40
 IW8, IW82  120 TO 720  50  20  30  40  50
 IW9  60  -  -  -  40  50
 IW9  180 TO 3000  50  20  30  40  50
 IW10  60  -  -  -  -  50  50
 IW10  180 TO 3000  50  20  30  40  50
 IW11, IW115  60  -  -  -  -  50  50
 IW11  180 TO 3000  50  20  30  40  50
 IW115  360 TO 900  50  -  30  40  50
 IW12, IW13  60  -  - -  -  75  75
 IW12, IW13  240 TO 960  -  -  30  40  50
 IW115, IW12 & IW13 WITH 2ND SPUR AUXILIARY
 IW115  1190 TO 5390  30  20  30  -
 IW12, IW13  1290 TO 5760  30  20  30  -
     SHAFT TOLERANCE  -0.05 (-0.002) 

Mounting Options

  Max Bore  Max ISO Flange ISO Flange ISO Flange Filled Wafer
 Gearbox Rectangle Key Square Standard Filled Wafer Baseplate Baseplate
  BS4235 Bore AF Baseplate Baseplate Baseplate Thickness Thickness

 IW3  45.0  36.0  F10 - F12  F14  F16  12  26
 IW4  64.0  51.0  F12- F14  -  F16  -  25
 IW5, IW52  76.0  62.0  F14 - F16  F25  F25  10  36
 IW6, IW62, IW63  102.0  83.3  F16 - F25  F30  F30  0  23
 IW7, IW72  136.0  108.8  F25 - F30  F25 - F30  F35  10  31
 IW8, IW82  157.0  122.9  F25 - F40  -  F48  -  38
 IW9  178.0  132.1  F30 - F35 - F40  F30 - F35 - F40  F48  0  27
 IW10  203.0  152.6  F35 - F40  F35 - F40 - F48  F60  0  32
 IW11, IW115 203.0 152.6 F35 - - - - 
 IW11, IW115  270.0  190.0  F40 - F48  F60  -  0  -
 IW12, IW13  272.0  180.0  F40  -  -  -  -
 IW12, IW13  305.0  229.0  F48 - F60  -  -  -  -

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3163 of 3354



Formerly RGm110E. As part of a process of 
on-going product development, Rotork reserves 
the right to amend and change specifications 
without prior notice. Published data may be 
subject to change.

For the very latest version release, visit our 
website at www.rotork.com. 

The name Rotork is a registered trademark. 
Rotork recognizes all registered trademarks. 
Published and produced in the UK by Rotork 
Controls Limited. RGSM1212

A full listing of our worldwide 
sales and service network is 
available on our website at

www.rotork.com

Rotork Gears BV
Nijverheidstraat 25
7581 PV Losser
P.O. Box 98 
7580 AB Losser
The Netherlands

tel:  +31 (0)53-5388677
fax:   +31 (0)53-5383939
email: info@rotorkgears.nl

Rotork Gears UK 
Regina House
Ring Road
Bramley, Leeds
West Yorkshire LS13 4ET
England

tel:  +44 (0)113 2057276
fax:  +44 (0)113 2563556
email: sales@rotorkgears.com

Rotork Gears Americas
1811 Brittmoore
Houston
Texas 77043
USA

tel:  +1 713 983 7381
fax:  +1 713 856 8022
email: gears@rotorkgears.com 

Rotork Gears S.R.L.
via Olona, 65/67
20015 Parabiago (MI)
Italy

tel:  +39 0331 552128
fax:   +39 0331 553147
email: info@rotorkgears.it

Rotork Valvekits
Brookside Way,
Nunn Park,
Huthwaite,
Nottinghamshire, NG17 2NL
England

tel:  +44 (0)1623 440211
fax:   +44 (0)1623 440214
email: sales@rotorkvalvekits.com

Rotork Gears India 
165/166, Bommasandra,
Jigani Link Road,
Kiadb Industrial Area,
Anekal Thaluk, Jigani Hobli,
Bangalore 562106

tel:  +91 80 3098 1600
fax: +91 80 3098 1610
email: sales@rotork.co.in

PUB028-001-00  Issue 12/12

Rotork Gears Shanghai
No. 260 Lian Cao Road
Xin Mei Urban Industrial Park
Min Hang District
Shang Hai 201108
China

tel: 0086-21-33236200
fax:   0086-21-64348366
email: info@rotorkgears.com.cn

   Manual  Motorised
   Output  Output      
    Torque  Torque  Maximum Motorised  Mechanical 
 Gearbox  Ratio  (Nm) (Nm) Input Torque (Nm)  Advantage ±10%

 IW3  70         1060  813  35         23
 IW3 40         1630  1085  72         15
 IW4  70         2650  2034  88         23
 IW4  140         2850  2190  50         44
 IW4  210  280  350  420      2950  2264  34  26  21  17      66  88  110  132
 IW4  40  80        3660  2440  163  84        15  29
 IW4  120  160  200       3930  2617  61  46  37       43  57  71
 IW4  240         4070  2712  32         86
 IW5  70         4410  3390  147         23
 IW5  140  210  280  350  420     4820  3701  84  56  42  34  28     44  66  88  110  132
 IW5  40         6100  4067  239         17
 IW5  80  120  160  200  240     6670  4447  139  93  68  55  46     32  48  65  81  97
 IW52  40         7300  4867  286         17
 IW52  80  120  160  200  240     8000  5334  167  111  82  66  55     32  48  65  81  97
 IW6  70         10580  8135  354         23
 IW6  140  210        12060  9274  211  141        44  66
 IW6  280  350  420       13000  9924  113  90  75       88  110  132
 IW62  70         12540  NA  NA         23
 IW62  140  210        14300  NA  NA         44  66
 IW62  280  350  420       15300  NA  NA         88  110  132
 IW63  70         NA  9650  420         23
 IW63  140  210  280  350  420     NA  11000  250  167  125  100  83     44  66  88  110  132
 IW7  60  120  180       17630  13558  542  282  191       25  48  71
 IW7  240  360  480  540  720     20000  15253  161  107  81  71  54     95  142  189  214  285
 IW72  60  120  180  240  360  480  540  720  26000  20000  800  417  282  211  141  106  93  70  25  48  71  95  142  189  214  285
 IW8  60         31730  24404  976         25
 IW8  120  180  240  360  480  540  720   34000  26031  542  367  274  183  138  122  91   48  71  95  142 189  214  285
 IW82  60         45000  34600  1385         25
 IW82  120  180  240  360  480  540  720   48100  37000  771  521  389  261  196  173  130   48  71  95  142  189  214  285
 IW9  60  180  240  360  480  540  720   63500  48809  1952  687  514  344  258  228  171   25  71  95  142  189  214  285
 IW9  960  1080  1440  2160  2520  3000    67900  52171  137  122  92  61  52  44    380  428  570  855  998  1188
 IW10  60  180  240  360  540  720    84600  65078  2603  917  685  458  304  228    25  71  95  142  214  285
 IW10  960  1080  1440  2160  2520  3000    88130  67790  178  158  119  79  68  57    380  428  570  855  998  1188
 IW11 60  180  240  360  540  720    

141000  108464
  4339  1528  1142  764  507  381    25  71  95  142  214  285

  960  1080  1440  2160  2520  3000      285  253  190  127  109  91    380  428  570  855  998  1188
  60  360  490  560  650  760      5200  963  710  619  489  459    25  135  183  210  242  283
 IW115  900  1190  1370  1600 1910 2290   170000  130000  386  327  283  242  203 168   337  398  460  538 640 773
  2650  3100  3680  4530  5390      146  124  105  85  71    893  1045  1243  1529 1820
  60  240  360  480  610  720      5480  1522  1015  757  601  506    25  90  135  181  228  271
 IW12  960  1290  1530  1820  2040  2490    180000  137000  380  316  267  222  200  163    361  434  514  616 686  842
  2880  3640  3940  4320  5760      141  111  103  94  70    975  1233  1332  1462 1949
  60  240  360  480  610  720      8120  2256  1504  1122  890  749    25  90  135  181  228  271
 IW13  960  1210  1440  1820  1920  2430    264000  203000  562  494  417  330  312  247    361  411  487  616 650  822
  2880  3640  3840  4860  5760      208  165  156  123  104    975  1233  1300  1644 1949
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Example how to use this Chart:
1 Get the input torque required
  Output Required 
 Input Torque = M.A.
2 Define Maximum allowable RIM effort
 (standard is 360N)
3 Select Handwheel diameter
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Input Torque in Nm
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‘N’ SPOKES

‘F’ Type handwheel

 Type ØH  K  N
 F200  200  75.5  3
 F300  300  100.5  3
 F400  400  100.5  4
 F500  500  100.5  4
 F600  600  100.5  4
 F700  700  100.5  6
 F800  800  100.5  6
 F900  900  100.5  6
 F1000  1000  100.5  6
 F1100  1100  100.5  6
 F1200  1200  100.5  8

Dimensions

Gearbox Selection Chart

Customer Drive and Orientation Options

NORTH

SOUTH

INPUT REDUCER ORIENTATION POS. A

IR3 INPUT REDUCER ORIENTATION POS. A

SOUTH

NORTH

NOT AVAILABLE

EAST

WEST

Z3 Z2

(A1) (B2)

EAST

WEST

X3

WITHOUT INPUT REDUCER

(A2)

LH RH

LH RH

(B1)

(A1) (B2)

(A2) (B1)

INPUT SHAFT PROJECTION

Z4

X4 X2

Z1

X1

IR3 INPUT REDUCER ORIENTATION POS. B

WEST

NOT AVAILABLE

EAST

SOUTH

NORTH

EAST

WEST

INPUT REDUCER ORIENTATION POS. B

SOUTH

NORTH

2ND AUXILIARY GEARBOX ORIENTATION POS.A

WITH 1ST AUXILIARY SHOWN IN EAST WITH 1ST AUXILIARY SHOWN IN WEST

2ND AUXILIARY GEARBOX ORIENTATION POS.B

NORTH EAST

SOUTH
WESTEAST

WEST NORTH

SOUTH

INPUT SHAFT PROJECTION

LH RH

(A1) (B2)

(A2) (B1)

INPUT SHAFT PROJECTION

LH RH

(A1) (B2)

(A2) (B1)

INPUT SHAFT PROJECTION

KEYWAY POSITIONS WITH GEARBOX IN CLOSED POSITION SQUARE BORE

PARALLEL
(FLATS ON CENTRE)

DIAGONAL
(FLATS OFF CENTRE)

SLOTTED BORE

FLATS ACROSS
FLOW LINE

FLATS ON
FLOW LINE

DRIVE OPTIONS

IW4 TO IW9 UP TO 720:1,
IW115 RATIOS 360:1 TO 900:1, IW12 & IW13 RATIOS 240:1 TO 960:1

IW3 TO IW13 40:1 TO 70:1

IW9 TO IW11 960:1 TO 3000:1

IW115, IW12 & IW13 WITH 2ND SPUR AUXILIARY GEARBOX

LH = Left Hand Input Shaft.
RH = Right Hand Input Shaft.

A1 = LH input shaft - Anticlockwise in, clockwise out.
B1 = RH input shaft - Clockwise in, clockwise out.

A2 = LH input shaft - Clockwise in, clockwise out.
B2 = RH input shaft - Anticlockwise in, clockwise out.

Redefining Flow Control

Gearboxes

IW Quarter-turn

Features

• Totally enclosed gearing

• Grease filled for life &  
 fully sealed

• Comprehensive gear ratios 
 combined with a selection of 
 auxiliary input spur gear reducers

• Angular contact bearings 
 supporting worm shaft

• Removable output sleeve

• Repositionable baseplate   
 facility

• Adjustable mechanical stops 
 (at 0º and 90º ±5º)

Environmental  
Specification  

• Enclosure: IP67 standard 
 suitable for submerged duty 
 up to a depth of 1 metre for 
 30 minutes

• Enclosure IP68 suitable for 
 submerged duty up to a depth 
 of 15 metres for 72 hours

• CS type suitable for continuous 
 submerged duty up to a 
 maximum depth of 15 metres

• Temperature:  
 -40 to +120 ºC 
 (-40 to +250 ºF) 

Options

• Ductile Iron

• IP68

• AWWA

• ATEX

• Nuclear

• All types of environment

• High & low temperatures

• Padlockable handwheels

• Limit switches

• Lever arms

• Travelling nut for applications 
 requiring less than 90º travel 
 and more than 90º
• Modulating & multi-turn

• Input flanges for motorisation

• Flexible Extensions

• Emergency fire duty  
 e.g. to ISO 10497

IW Quarter-turn Gear Series
The IW series of quadrant worm operators has been 
designed with customer stocking in mind, and features 
a removable steel output sleeve to facilitate bore and 
keyway machining. This separate output sleeve can be 
positioned through 90º steps on the IW3 & through 
45º steps on the IW4 to IW11. The baseplate can be 
positioned through 45º steps on the IW3 to IW5 and 
through 22.5º steps on the IW6 to IW12. This facility 
allows for on or off centre mounting on the valve stool 
without special machining.

Operating temperature normally ranges from -40 
to +120 ºC, although other temperature ranges are 
available on request. Standard input (for actuation 
purposes) and output flanges are to ISO 5211 standard. 
However, equivalent standards such as MSS & DIN can 
be supplied.

Application

Rotork Gears IW series operators are quarter-turn 
devices intended for the operation of ball, plug and 
butterfly valves as well as power and process dampers. 
The gearboxes are suitable for manual and motorised 
applications.

A4

Gearboxes

IW Quarter-turn

For manual torque the static safety factor is 1.5. For motorised torque the static safety factor is 2.
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 This manual provides instruction on the  
setup and analysis of the actuator. 

It is structured so that instruction on using the 
Setting Tool, navigation and password security 
is contained in Section 1. This must then be 
applied when changing settings and viewing 
information as set out in Sections 2 - 5. 

The user must therefore be familiar with the 
operations contained in Section 1 before 
proceeding.

This manual should be read in conjunction with 
PUB002-039 IQ Range Instructions for Safe 
Use, Installation, Basic Setup and Maintenance 
supplied with the actuator.

1. Introduction
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4   IQ3 Full Configuration Manual – Section: Introduction

1.1 Using the Rotork Setting Tool

The Setting Tool is used to connect to the actuator, navigate 
through menus, change settings and view information presented 
on the actuator display. 

5

1

8

7

6

4

2

3

9

11

10

Name         General Operation

1.  Key  Scroll up. 

2.  Key  Scroll down / Connect

3.  Key  Decrease value / Toggle setting / Scroll left.

4.  Key  Increase value / Toggle setting / Scroll right.

5.  Key Select the highlighted item. 
  Save the highlighted setting. 
  Stop actuator running (when Setting Tool  
  control is enabled, refer to 2.3.1). 

6.  Key  Return to previous menu.

7.  Key Cycle between standard and zoom view on data  
  logger torque graphs.

8.  Key  Actions the pre-configured mission stored on  
  the Rotork Bluetooth® Setting Tool Pro.

9.   Infrared transmitter window.

10.  Key  Send a close command to the connected  
  actuator (when enabled refer to 2.3.1).

11.  Key  Send an open command to the connected  
  actuator (when enabled refer to 2.3.1).

Navigation

To navigate through screens, menus and pages, the    
   and  keys are used. A single key press results in one 

movement. Holding the key will result multiple movements in 
succession. Menus, pages and dropdowns wrap round. This 
means that an item at the bottom of a screen can be accessed by 
pressing  while at the top.

Shorthand Instructions

This manual uses shorthand instruction (example):      
(meaning select, edit setting, save) to prompt the user with the 
key operations required. The display will also indicate the relevant 
keys at the bottom left.

Pages, Functions and Index

The display indicates the number of each function as it is 
highlighted along with the total number of functions on that 
page. In the example below, Action is function 2 out of a total of 
12 functions on that page: 2/12 

This manual uses the display function number as reference 
for instructions.

Action (highlighted) is function 2 out of a total 12  
on the LIMITS page.

Selection

The  key is used to select a main menu item, menu items or 
instruction buttons. For a setting,  is used to select when a 
change is required. The first time this occurs in a communication 
session, a password will be requested, refer to 1.3. Subsequent 
changes within the same session will not require the entry of 
a password. When selected, a menu item will be opened or a 
setting or function will be highlighted.

Information, instruction and password entry screens require an 
 or  button to be selected. Navigate to highlight 

the required button using  or  and press  to select.

Setting controls

There are four types of setting control used. When a function is 
selected, the ability to change the function, setting or value is 
made available using drop down list boxes, check boxes, slider 
controls or numerical values.

Drop down list boxes 

Drop down list boxes are indicated by . 

Contacts
Monitor Relay

Mode Available

S1

Function Closed Limit

Contact N/O N/C

Position 0%

S2

Function Open Limit

Contact N/O N/C

Position 0%

                                                                 2/37

The example of the S1 indication contact Function (highlighted) 
dropdown list box is shown below. When selected (password 
entered if applicable, refer to 1.3), the current set function will be 
highlighted within the drop down list. 

ACTUATOR
SETTING TOOL
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IQ3 Full Configuration Manual – Section: Introduction   5

1.1 Using the Rotork Setting Tool continued

Contacts
Monitor Relay

Mode Available

S1

Function Closed Limit

Contact N/O N/C

Position 0%

S2

Function Open Limit

Contact N/O N/C

Position 0%

                                                                  2/37

Disabled

Closed Limit

Open Limit

End Position

Pos. % Open

Mid Travel

Motor Running

Closing

The symbol  in the drop down box indicates more functions 
are available by scrolling  or .

Use  or  to scroll through the list until the required function 
is highlighted. Press  to select. The drop down list box will 
close and the selected function will be saved and shown on the 
page. 

To exit the drop down list without saving a new setting 
press  to return to the previous page.

Checkboxes 

Check boxes are indicated by  or .

Contacts
Monitor Relay

Mode Available

S1

Function Closed Limit

Contact N/O N/C

Position 0%

S2

Function Open Limit

Contact N/O N/C

Position 0%

                                                                 3/37

An example for the S1 indication contact type check box is 
shown above.

Contacts
Monitor Relay

Mode Available

S1

Function Closed Limit

Contact N/O N/C

Position 0%

S2

Function Open Limit

Contact N/O N/C

Position 0%

                                                                 3/37

When selected (password entered if applicable, refer to 1.3), the 
current mode will be highlighted.

Use either the  or  to toggle between modes. 

Once the required mode is checked, press  to select. The 
selected mode will be saved and shown as checked on the page. 

To exit the checkbox without saving a new setting, press 
 to return to the page.

Slider controls

Slider controls graphically indicate the set value followed by the 
exact numerical value, for example:

Position 35%

The range covered by the slider is fixed and is determined by  
its function.

Contacts
Monitor Relay

Mode Available

S1

Function Pos % Open

Contact N/O N/C

Position 35%

S2

Function Open Limit

Contact N/O N/C

Position 0%

                                                                  4/37

An example of the S1 indication position value is shown above. 
The S1 contact function of Pos.% Open indication will show the 
valve position at which the contact will change state.

Press  (enter password if applicable, refer to 1.3).  
Use  or  to decrease or increase the value.

Slider controls wrap round so a  key press on a minimum value 
will wrap round and indicate the maximum value. The value step 
changes increase as  or  is held down.

Once the required value is set press  to select. The selected 
value will be saved and shown on the page.

To exit the slider control without saving a new setting, 
press  to return to the page.

Numerical values

Numerical values relate to fields such as time or address - shown 
in the example below.

Stopped
Pakscan

Address 3

Baud Rate 2400

Position

Update Times (s) 1

Deviation 5%

Torque

Update Times (s) 5

                                                                 1/8

Press  (enter the password if applicable, refer to 1.3).

Use  or  to decrease/increase the numerical value.  
Press  to select.

To exit the numerical value control without saving a new 
value, press  to return to the previous page.

ACTUATOR
SETTING TOOL
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6   IQ3 Full Configuration Manual – Section: Introduction

The Rotork Bluetooth® Setting Tool Pro incorporating Bluetooth 
wireless technology is shown below. It is identified by the key 
symbols and a clear band between the top and bottom casings 
being transparent.

The Rotork Infrared Setting Tool Pro is identified by solid yellow 
keys and a yellow band between casings:

Yellow:  Rotork Infrared Setting Tool Pro
Clear:  Rotork Bluetooth® Setting Tool Pro

Connecting to the actuator using Bluetooth

The actuator must be powered up to connect using Bluetooth. The 
default security set in the actuator for Bluetooth connection is by 
initiation using an infrared command. This means that the user must 
be in close proximity and in direct line of sight of the actuator.

Point the Setting Tool at the infrared sensor located at the lower 
right of actuator display window within a range of 0.25 m (10 in) 
and press  until the  key flashes blue. 

The screen will change to the Main Menu screen.

Open Limit

The Setting Tool will automatically connect using 
Bluetooth which takes up to 5 seconds.

Connection is indicated by a blue light on the tool and in the 
actuator display window. Once connected, the tool can be used 
without pointing it at the actuator display window.

Bluetooth connection will be maintained while Setting Tool key 
commands are made. After a period of 6 minutes with no key 
commands, Bluetooth connection will be turned off and the 
Setting Tool and display blue lights will go out. To manually 
disconnect Bluetooth at any time, press   and  together.

Connecting to the actuator using Infrared

Infrared communication is used when:

• Bluetooth communication has been disabled  
 (refer to 2.5).
• configuration is required without power being applied to  
 the actuator.
• legacy infrared only Rotork Setting Tool is used  
 (yellow banded tool).

The Infrared only tool has solid yellow keys and a yellow band 
between casings.

Communication is by direct line of site infrared commands within 
a range of 0.25 m (10 in). Keys have the same function as shown 
in this manual. Each key press sends a discreet infrared command 
and therefore the tool must be in range.

ACTUATOR
SETTING TOOL 1.2 Connecting to the actuator
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ACTUATOR
SETTING TOOL

Menus, pages and settings may be viewed when the actuator is 
set to Remote, Stop or Local. To change a setting, the actuator 
must be selected to Local or Stop using the red selector and the 
correct password must be entered. 

The password will be requested the first time a function 
is selected. Once correctly entered, other changes can be 
made without re-entering the password for the duration 
of the Setting Tool session with the actuator. 

If the actuator is selected to Remote and a setting is selected, the 
following information screen will be displayed:

 

Press  to return to the page. Set the red selector to Local or 
Stop to proceed with setting.

With the actuator selected to Local or Stop and when any setting 
function is selected, the Password screen will be displayed:

 

The factory set default password ROTORK is displayed and the 
OK button is highlighted. 

Press . The setting page from which the function was 
selected will be displayed with the function highlighted.

1.3 Password Security

If the user has set their own password the following screen will 
be displayed:

Enter user selected Password:

Use  to highlight new password entry box and press 

Use   to scroll through alphanumeric values to display 
required character. 

Use  to move to the next character.

Use  to delete the highlighted character.

Use  when selected password is complete.

Navigate to the OK button using   . Press 
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8   IQ3 Full Configuration Manual – Section: Settings

Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

2.  Settings Menu         Page

 2.1  Limits          8

 2.2  Indication         11

  2.2.1  Contacts        11

  2.2.2  Local Display       12

  2.2.3  Analogue        14

 2.3  Control          14

  2.3.1  Local Control       15

  2.3.2  Remote Control       16

  2.3.3  Interrupter Timer      31

 2.4  ESD           32

 2.5  Security         34

 2.6  Defaults         35

Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

Close Settings

Direction Clock Anti

Action Limit Torque

Torque 40%

Set Limit

Open Settings

Action Limit Torque

Torque 40%

Set Limit

Turns 14.9

Torque Limit Bypass

Opening On Off

OP Bypass Pos 5%

Closing On Off

CL Bypass Pos 95%

                                                                 1/12

The Limits page is shown above with the default settings.

Close Settings

1/12 Close Direction

Sets the output rotation direction required to close the valve. 
Using the handwheel, manually operate the actuator to establish 
valve closing direction.

Clock (default) – clockwise rotation of the actuator closes the 
valve.

Anti – anti-clockwise (counter clockwise) rotation of the actuator 
closes the valve.

To change,    . The checkbox will indicate the set 
closing direction.

2/12 Close Action

The actuator can be configured to close on torque for seating 
valve types or limit for non-seating valve types.

Refer to Valve manufacturer for recommended setting. 
In the absence of valvemaker instruction refer to the 
following table:

2. Settings 2.1 Settings – Limits
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IQ3 Full Configuration Manual – Section: Settings   9

Valve Type Close Action Open Action

Wedge gate Torque Limit

Globe Torque Limit

Butterfly Limit Limit

Through conduit Limit Limit

Ball Limit Limit

Plug Limit Limit

Sluice gate Limit Limit

Penstock Limit Limit

Parallel slide Limit Limit

Limit (default) – The actuator will move the valve to the set 
Closed Limit position and stop.

Torque – The actuator will move the valve to the set Closed 
Limit position and then apply the set torque (3/12) to seat the 
valve.

To change,    . The checkbox will indicate the set 
closing action.

3/12 Close Torque

The value of torque available to close the valve can be limited 
between 40% and 100% of its nameplate rated torque. If the 
actuator experiences the set torque when closing between the 
limits, it will stop and must then be reversed before it will move 
closed again. Operational torque can be monitored using the 
data log (refer to 3) and using the torque-position home screen 
(refer to 2.2.2).

The default setting for closed torque limit is 40%. If a 
value of torque was specified at time of order, the % 
value equating to the specified torque will have been set 
by Rotork.

If the actuator was delivered complete with valve, the 
valvemaker may have set the closed torque limit based on 
testing and/or design requirements.

In the absence of valvemaker instruction, set the minimum 
value required to close the valve under process conditions.

To change,    . The slider will indicate the set 
closing torque value.

4/12 Close Limit

Limits must only be set when the actuator is coupled to the valve.

The minimum number of output turns between set Closed and 
Open Limits is 2.5. A Closed Limit position cannot be set if the 
actuator is at its set Open Limit or within 2.5 turns of an Open 
Limit position. Should a condition arise where this occurs, for 
example where an actuator at its Closed Limit position is coupled 
to a valve at its open position, refer to 2.6 Defaults - Limits.

If the actuator was delivered complete with valve, the 
valvemaker should have set the Closed and Open limit 
position, refer to testing below.

The Closed Limit position must be set by moving the actuator to 
the valve Closed Limit position and pressing .

The actuator will display the following Instruction:

Move the actuator and valve to the close position. Allow for 
overrun by winding open by ½ to 1 output turn.

Press  to select OK. 

The Closed Limit will be set at the current valve position. If not 
previously illuminated, the closed indication LED (default green, 
refer to 2.2.2) will be turned on. 

Testing: The limit position can be confirmed by opening the 
actuator until the indication LED changes colour and then 
moving closed until the Closed Limit indication LED colour is 
turned on at the set Closed Limit position.

Open Settings

5/12 Open Action

The actuator can be configured to open on torque for back-
seating valve types or limit for non back-seating valve types.

 Refer to valve manufacturer for recommended setting.  
In the absence of valvemaker instruction set open action 
to Limit.

Limit (default) – The actuator will move the valve to the set 
Open Limit position and stop.

Torque – The actuator will move the valve to the set Open Limit 
position and then apply the set torque (6/12) to back-seat the 
valve.

To change,    . The checkbox will indicate the set 
opening action.

6/12 Open Torque

The value of torque available to open the valve can be limited 
between 40% and 100% of its nameplate rated torque. If the 
actuator experiences the set torque when opening between the 
limits, it will stop and must then be reversed before it will move 
open again. Operational torque can be monitored using the data 
log (refer to 2.2.2) and using the torque-position home screen 
(refer to 2.2.2).

The default setting for open torque limit is 40%. If a value 
of torque was specified at time of order, the % value 
equating to the specified torque will have been set by 
Rotork.

If the actuator was delivered complete with valve, the 
valvemaker may have set the closed torque limit based on 
testing and/or design requirements.

In the absence of valvemaker instruction, set the minimum 
value required to open the valve under process conditions 
but higher than that set for closed torque.

To change,    . The slider will indicate the set limit 
of opening torque value.

2.1 Settings – Limits continued
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10   IQ3 Full Configuration Manual – Section: Settings – Limits continued

7/12 Set Open Limit

Limits must only be set when the actuator is coupled to the 
valve.

The minimum number of output turns between set Open and 
Closed Limits is 2.5. An Open Limit position cannot be set if 
the actuator is at a set Closed Limit position or within 2.5 turns 
of a Closed Limit position. Should a condition arise where this 
occurs, for example where an actuator at its Open Limit position 
is coupled to a valve at its closed position, refer to 2.6 Defaults 
- Limits.

If the actuator was delivered complete with valve, the 
valvemaker should have set the Closed and Open limit 
positions, refer to testing below.

The Open Limit position must be set by moving the actuator to 
the valve Open Limit position and pressing .

The actuator will display the following Instruction:

Move the actuator and valve to the open position. Allow for 
overrun by winding closed by ½ to 1 output turn.

Press  to select OK. 

The Open Limit will be set at the current valve position. If not 
previously illuminated, the open indication LED (default red, refer 
to 2.2.2) will be turned on. 

Testing: The limit position can be confirmed by closing the 
actuator until the indication LED changes colour and then 
moving open until the Open Limit indication LED is turned on at 
the set Open Limit position.

8/12 Turns Set (non editable)

Shows the actuator output turns between the set Closed and 
Open Limit positions.

Torque Limit Bypass

The default setting for opening and closing torque limit bypass is 
Off (torque protection active at all times). Bypassing the torque 
protection allows torque up to approximately 150% of rated to 
be available. 

The valve maker or integrator should be consulted to 
confirm the valve structure and interface components can 
withstand the additional torque/thrust.

9/12 Opening

Opening torque limit protection can be bypassed over a portion 
of the opening stroke, refer to 10/12. When set to On, torque 
of up to approximately 150% of rated is available for opening 
"sticky" valves.

To change,    . The checkbox will indicate the set 
opening torque limit bypass status.

10/12 Opening Bypass position

When opening torque limit bypass is set to On (refer to  
9/12), the position over the opening stroke where torque  
limit protection is bypassed can be set. If torque limit bypass 
open is set to Off, the opening bypass position control will be 
greyed out.

The available position range over which torque limit protection 
is bypassed is 0% (Closed Limit) to 95% open. Outside the set 
bypass position, torque switch protection will revert to that set 
for 6/12.

To change,    . The slider will indicate the 
set position range over which opening torque limit is 
bypassed.

11/12 Closing

Closing torque limit protection can be bypassed over a portion of 
the closing stroke, refer to 12/12. When set to On, torque of up 
to approximately 150% of rated is available for closing the valve.

To change,    . The checkbox will indicate the set 
closing torque limit bypass status.

12/12 Closing Bypass position

When closing torque limit bypass is set to On (refer to 9/12), the 
position over the closing stroke where torque limit protection is 
bypassed can be set. If torque limit bypass closed is set to Off, 
the closing bypass position control will be greyed out.

The available position range over which torque limit protection 
is bypassed is 100% (Open Limit) to 5% open. Outside the set 
bypass position, torque switch protection will revert to that set 
for 3/12.

To change,    . The slider will indicate the set 
position range over which closing torque limit is bypassed.

2.1 Settings – Limits continued
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2.2 Settings – Indication

Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

Instruction is provided on:

2.2.1  Contacts

2.2.2  Local display

2.3.3  Analogue

Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

Indication
Contacts

Local Display

Analogue

                                                                 

Contacts
Monitor Relay

Mode Available

S1

Function Closed Limit

Contact N/O N/C

Position 0%

S2

Function Open Limit

Contact N/O N/C

Position 0%

S3

Function Closed Limit

Contact N/O N/C

Position 0%

S4

Function Open Limit

Contact N/O N/C

Position 0%

                                                                  1/37

The Monitor Relay and S contact settings page is shown in 
their default setting.

Refer to actuator wiring diagram for available contacts.

1/37 Monitor Relay – Mode

The monitor relay provides remote indication of actuator status. 
It provides a volt free change over contact, refer to actuator 
circuit diagram. There are 2 modes that can be set: 

Available (default) – Actuator available for remote control. 
Monitors power supplies, motor thermostat, detected internal 
fault and remote control selected. A loss in one or more will 
cause the monitor relay to de-energise indicating "not available" 
for remote control.

Fault – Actuator fault. Monitors power supplies, motor 
thermostat and detected internal fault. A loss in one or more 
will cause the monitor relay to de-energise indicating "actuator 
fault".

To change the mode,    . The drop down list box 
will close and the selected mode will be shown: 

S Contact function, contact type and position

Each relay contact can be set to one of the functions shown 
in the table below and its contact type can be set as Normally 
Open (NO) or Normally Closed (NC). If Pos % Open function is 
selected, the position at which the relay operates can be set. For 
all other functions the position control slider will be greyed out.

Standard Contacts S1-S4, Option S5-S8 and S9-S12 
Contacts when fitted

The method for setting all S contacts is the same. S1 to S4 are 
fitted as standard. A further 8 extra contacts are available as 
options grouped: S5 to S8 and S9 to S12, refer to actuator wiring 
diagram. If extra contacts are fitted their configuration screens 
are accessed by scrolling down. If not fitted their configuration 
settings will be greyed out. 

2/37 Contact Function

The available contact functions included in the drop down list 
box are shown below.

To change the contact function,    . The drop 
down list box will close and the selected function will be 
shown: 

Function Indication:

Disabled Contact disabled

Closed Limit Closed limit position (exact)

Open Limit Open limit position (exact)

End Position Both Closed and Open Limit positions

Pos % open Set position mid-travel – opening and closing 

Mid Travel Not at Closed or Open Limits

Motor Running Motor running

Closing Travelling in the close direction - motor or handwheel

Opening Travelling in the open direction - motor or handwheel

Moving Travelling – motor or handwheel

Handwheel During handwheel operation

Blinker Travelling (make/break at 1 second intervals) 

Valve Alarm On torque trip mid-travel or motor stall condition

Torque Trip CL Torque trip closing - any position

Torque Trip OP Torque trip opening - any position

Continued over page

2.2.1 Indication – Contacts
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Function Indication:

Torque Trip Torque trip closing or opening - any position

Torque Trip Mid Torque trip mid-travel, closing or opening 

Motor Stall At limit, motor energised – no output movement 
detected

Mid Travel Stall Not at limit, motor energised – no output movement 
detected

Stop Selected Red selector set to STOP

Local Selected Red selector set to Local 

Remote Selected Red selector set to Remote 

Control Alarm ESD signal and/or interlock active 

Monitor Monitor relay de-energised

ESD Active ESD signal applied

Open Interlock Active Open Interlock active

Close Interlock Active Close interlock active

Interlock Active Open and/or closed interlock active

Actuator Alarm Internal fault detected

Motor Over Temp Motor thermostat has tripped

Lost Phase 3-phase only: monitored phase 3 lost

24 V Supply Fail Internal 24 VDC supply failed (Terminals 4 & 5)

P Stroke Active Partial stroke underway

P Stroke Fail Partial stroke not completed

P Stroke Pass Partial stroke completed

Bluetooth Bluetooth communication in progress

Battery Low Battery low

Battery Discharged Battery discharged or missing

Digital Output Network option controlled

Maintenance Scheduled maintenance due 

Hi Torque Alarm Set Hi torque value reached

Hi Hi Torque Alarm Set Hi-Hi torque value reached

Namur Maint. A Namur maintenance condition is active

Namur Out Of Spec. A Namur out of specification condition is active

Namur Func. Check A Namur function check condition is active

Namur Failure A Namur failure condition is active

If Namur 107 relay functions are used, refer to 5.6 for Namur 107 
condition settings. 

3/37 Contact

Each relay contact output can be configured as normally open 
(make on condition) or normally closed (break on condition).

N/O - The contact will complete the circuit when the set function 
is present, normally open, refer to 2/37 Contact Function. 

N/C  - The contact will break the relay circuit when the set 
function is present, normally closed, refer to 2/37 Contact 
Function.

To change use    . The checkbox will indicate the 
selected contact type.

4/37 Position

If the relay function relates to an actuator position, for example 
Pos % Open, this setting will become available to edit.  Range 
0% - 100%.

To change use    . The slider control will indicate 
the set position value.

Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

Indication
Contacts

Local Display

Analogue

                                                                 

Local Display
LCD

Home Screen Position

Power Save On Off

LED

Close LED Green Red

Mid Travel LED Off

Alarm LED Alarms

LCD / LED Test

                                                                  1/7

The Local Display settings page is shown in its default 
setting.

LCD

The displayed home screen language can be selected and power 
save mode can be activated.

1/7 Home Screen

Refer also to PUB002-039

Available Home screens included in the drop down list box:

Position (default) - Display indicates the current valve position 
to one decimal place. Icons are used for closed  and open  
limit positions. 

Torque (A) + Pos – Display indicates current valve position 
to one decimal place as Position (above) plus analogue torque 
indication scaled 0% to 100% of rated torque, shown at the top 
of the display.

Torque (D) + Pos – Display indicates current valve position 
to one decimal place as Position (above) plus digital torque 
indication scaled 0% to 99% of rated torque. If the actuator 
develops torque greater than 99% then "Hi" will be displayed.

2.2.2 Indication – Local Display2.2.1 Indication – Contacts continued

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3176 of 3354



A4US

US

A4

US A4

US

A4

A4 US

 US

 A4

 US

 A4

A4 US

IQ3 Full Configuration Manual – Section: Indication Contacts   13

Positioner – Used only with analogue or network position 
control. Display indicates current valve position ( ) to one 
decimal place plus the position equating to the applied demand 
signal ( ). In addition, an analogue indication of demand and 
position is provided scaled 0% to 100% of valve position.

To set the home screen,    . The drop down 
list box will close and the selected home screen will be 
indicated.

2/7 Power Save

The LCD has a white backlight to maximise contrast of the 
segment display and matrix characters. It may be switched off 
when not required if a bright display is disruptive within its 
environment.

Off (default) - The display backlight is permanently illuminated 
when the actuator is powered up.

On - The display backlight automatically switches off when the 
actuator is not operating. The segments/matrix remain on. The 
display backlight will switch on when the local control selectors 
are moved, electrical or handwheel operation takes place or 
when the Setting Tool is communicating with the actuator. The 
backlight will switch off again approximately 30 seconds after 
the above events have taken place.

To change the power save mode,    . The checkbox 
will indicate the selected mode.

LED

The function of the display green, red and yellow LED lights can 
be set.

3/7 Close Colour

Green (default) – The green lights illuminate at the Closed Limit 
position, red at open.

Red – The red lights illuminate at the Closed Limit position, 
green at open.

To change the Closed Limit position indication light,  
   . The checkbox will indicate the selected closed 

colour.

4/7 Mid Travel LED

On (default) – The yellow lights are on when mid-travel.

Off – The yellow lights are off when mid-travel.

Blinker – The yellow lights flash at approximately 0.5 second 
intervals when travelling in mid-travel (electric or handwheel 
operation). When stationary, the lights will remain on.

On/Alarm – The yellow lights are on when mid-travel. If an 
alarm is active the yellow lights flash alternately at approximately 
0.5 second intervals. Refer to 5/7 Alarm LED.

Off/Alarm – The yellow lights are off when mid-travel. If an 
alarm is active the yellow lights flash alternately at approximately 
0.5 second intervals. Refer to 5/7 Alarm LED.

Information regarding the nature of the alarm(s) will be shown at 
the top of the display.

To change the mid-travel LED Mode,    . The drop 
down list box will close and the selected mode will be 
shown. 

5/7 Alarm LED

Alarm LED Function will be greyed out unless 4/7 Mid Travel LED 
is set to On/Alarm or Off/Alarm.

Disabled (default) – The yellow lights do not indicate an  
active alarm.

Alarms – The yellow lights indicate active alarms.

Service – The yellow lights indicate active service alarms only.  
A service alarm indicates the actuator requires service due to set 
duty parameters being met. Refer to Section 5.5.

Service/Alarms – The yellow lights indicate active alarms and 
active service alarms. A service alarm indicates the actuator 
requires service due to set duty parameters being met. Refer to 
Section 5.5.

Information regarding the nature of the alarm(s) will be shown at 
the top of the display.

To change the Alarm LED Mode,    . The drop 
down list box will close and the selected mode  
will be shown.

6/7 LCD / LED Test

The LCD/LED test function operates a test procedure to check all 
of the local display functions. It will cycle periodically between 
screen and LED functions to provide visual indication that the 
display is in fully working order.

Press  to begin the test. The screen will return to the 
local display menu once the test is complete.

7/7 Language

The language used on the display can be selected.

English (default), French, German and Spanish are available 
as standard. Other available languages may be downloaded from 
the Rotork website, loaded into the Setting Tool using Insight2 
and uploaded into the actuator. Visit www.rotork.com

To change the display language,    . The drop 
down list box will close and the selected language will be 
active for all screens and pages.

Available for actuators with a build date after December 2013 
(12/13).

2.2.2 Indication – Local Display continued

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3177 of 3354



A4US

US

A4

US A4

US

A4

A4 US

 US

 A4

 US

 A4

A4 US

14   IQ3 Full Configuration Manual – Section: Settings

Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

Indication
Contacts

Local Display

Analogue

                                                                 

Analogue
Analogue

Invert On Off

  

  

  

  

  

  

                                                                  1/1

Analogue position indication screen is shown above with 
its default setting.

Analogue position indication (4-20 mA) is an optional extra, refer 
to circuit diagram for inclusion. If the option is not fitted the 
Analogue menu item will not be present in the Indication menu.

The analogue output signal auto ranges to the set limits and 
cannot be calibrated.

1/1 Invert

Off (default) – 4 mA output at Closed Limit position / 20 mA 
output at Open Limit position.

On – 4 mA output at Open Limit position / 20 mA output at 
Closed Limit position. 

To change the analogue output mode,    . The 
checkbox will indicate the selected mode. 

2.2.3 Indication – Analogue

Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

Instruction is provided on:

2.3.1  Local control

 Settings for vandal resistant build, Setting Tool control,  
 maintained local control, delay control and action on  
 loss of actuator user interface.

2.3.2  Remote control

 Settings for control source; hardwired, networks,   
 analogue and partial stroke setup.

2.3.3  Interrupter Timer

 The Interrupter Timer is an optional extra, check circuit  
 diagram for inclusion. If it is not enabled it will not be  
 included in the display menu. It is used to control  
 closing and/or opening operating time under both  
 local and remote control.

2.3 Settings – Control
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Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

 

Control
Local

Remote

Interrupter Timer

                                                                 

 
Local Control

Vandal Disabled

Setting Tool Yes No

Maintained Yes No

Delay Control Yes No

Loss Of HMI Stayput Remote

 

                                                                  1/5

The local control configuration page is shown with the 
default settings. 

1/5 Vandal

Actuators built as vandal resistant type 1 do not have the black 
and red control selectors fitted. Selection of Local control (using 
the Setting Tool open, close and stop keys) and Remote control is 
made using the vandal setting:

Disabled (default) – Actuator is not vandal resistant build and 
control selectors are present.

Local – Actuator selected for Local control using the Setting Tool 
(Bluetooth or infrared), refer to 1.1. Infrared local control has a 
range of approximately 0.25 m (10") and must be in direct line of 
site. Bluetooth Local control has a range up to approximately 10 m 
(30 ft) depending on environment.

Remote – Actuator selected for Remote control. Setting Tool 
control keys are inactive and the actuator responds only to 
remote control signals.

To change,    . The drop down list will close and 
the selected control mode will be indicated.

2.3.1 Control – Local

2/5 Setting Tool

With control selectors fitted to the actuator, the Setting Tool 
close, open and stop control keys can be used to operate the 
actuator:

Yes – Setting Tool control keys active, control is possible only 
when the red selector is set to Local, refer to 1.1 – using the 
Setting Tool. Infrared local control has a range of approximately 
0.25 m (10") and must be in direct line of site. Bluetooth Local 
control has a range up to approximately 10 m (30 ft) depending 
on environment. The black close/open selector remains active.

No (default) – Setting Tool close, open and stop control keys 
disabled. Local control is by close/open/ stop selectors fitted to 
the actuator.

To change,    . The checkbox will indicate the 
selected Setting Tool control mode.

3/5 Maintained

Sets the action as a response to local open or close control 
signals: 

Yes (default) – The actuator will self-maintain as a response 
to a fleeting local open or close control signal. It will run until it 
receives a stop command, it reaches a travel limit or is reversed – 
Maintained control.

No – The actuator will run only while an open or close control 
signal is applied – Push to run local control. 

To change,    . The checkbox will indicate the 
selected action.

4/5 Delay Control

If there is a risk of a local close or open control signal being 
applied due to the selector moving inadvertently or by being hit 
momentarily, a delay can be set to help prevent an unintended 
operation:

Yes – A local close or open signal must be held for approximately 
2 seconds before the actuator responds.

No (default) – The actuator responds immediately to a local 
close or open control signal.

To change,    . The checkbox will indicate the 
selected local selector response.

5/5 Loss of HMI

The Human Machine Interface consists of the actuator display 
and red and black selectors. If for any reason the HMI stops 
responding, the response of the actuator can be set.

Stayput (default) – The actuator will stayput and alarm using 
the monitor relay. It will not respond to remote control signals.

Remote – The actuator will alarm using the monitor relay. It will 
continue to respond to remote control signals.

To change,    . The checkbox will indicate the 
selected HMI failure response.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3179 of 3354



A4US

US

A4

US A4

US

A4

A4 US

 US

 A4

 US

 A4

A4 US

16   IQ3 Full Configuration Manual – Section: Settings

2.3.2 Control – Remote

Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

 

Control
Local

Remote

Interrupter Timer

                                                                 

 
Remote Control

Hardwired

Control Source

Positioning 

Partial Stroke

Auxiliary Mask

Analogue

Pakscan

Profibus

HART

Modbus

Extra I/O

                                                                 

Instruction is provided on the setup of standard hardwired 
and remote control options. 

The Remote Control menu is shown left listing all possible 
entries. Some menu items shown are optional remote control 
forms requiring additional hardware to be fitted in the actuator 
(see table below). The menu list displayed on the actuator will 
show only the option(s) fitted. Options not fitted will not be 
included in the menu list, check wiring diagram for option 
inclusion. 

The table below lists the available standard and option 
remote control forms, their type and the section of this 
manual where instruction is provided.

Remote Control Form Included as: Type Section

Hardwired Standard Hardwired 2.3.2-1

Control Source Standard Software 2.3.2-2

 Positioning Option See Note 2.3.2-3

 Partial Stroke Standard Hardwired 2.3.2-4

 Auxiliary Mask Option See Note 2.3.2-5

Analogue Option Analogue 2.3.2-6

Pakscan Option Network 2.3.2-7

Profibus Option Network 2.3.2-8

HART Option Analogue 2.3.2-9

Modbus Option Network 2.3.2-10

Extra I/O* Option Hardwired 2.3.2-11

Foundation Fieldbus* Option Network N/A

* When Foundation Fieldbus is fitted it will be included in the remote 
control menu for information only. The Foundation Fieldbus option is 
configured remotely over the Fieldbus network and therefore does not 
have a setup page. Control Source, Positioning and Auxiliary Mask pages 
will be included to allow associated setting to be made when Foundation 
Fieldbus is fitted. 

Extra I/O is an option card providing additional digital inputs to the 
standard build. Inputs may be control or indication (configurable).

Note: When any of the analogue or network remote 
control options are fitted, Auxiliary Mask and Positioning are 
automatically included in the remote control menu. These items 
allow access to settings that are common to all fitted options. 
See Examples below.

Example 1: For a basic actuator with no control options fitted, 
the remote control menu is shown below.

Remote Control
Hardwired

Control Source

Partial Stroke 

                                                                 

Example 2: For an actuator with a remote control option, the 
remote control menu will automatically display the appropriate 
items relating to that option. The example below shows the 
menu for an actuator including the Profibus option with the 
associated Positioning and Auxiliary Mask items.

Remote Control
Hardwired

Control Source

Positioning 

Partial Stroke

Auxiliary Mask

Profibus
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2.3.2-1  Control – Remote – Hardwired

Remote Control
Hardwired

Control Source

Partial Stroke

                                                                 

 
Remote Control

2-Wire Priority Stop

Interlocks

Mode Disabled

 

 

 

                                                                  1/2

Hardwired Control is a standard feature. The default 
settings are shown above.

Hardwired Control is a standard remote control form 
available on all actuators. It allows settings for hardwired 
2-wire priority control and interlocks. 

1/2 2-Wire Priority 

Sets the action the actuator perform when a close and open 
signal are applied simultaneously. Hardwired remote control  
form C uses the priority action (open or closed) to set the 
actuator response when 2 signals are applied. Refer to the  
wiring diagram and its referenced RWS control diagram.

On applying hardwired close and open signals together, the 
actuator will:

Open – The actuator will move open.

Stop (default) – The actuator will not move, or will stop if running.

Close – The actuator will move closed.

To change,    . The drop down list will close and 
the selected 2-wire control mode will be indicated.

2/2 Interlocks 

Sets the mode for the interlock inputs, refer to wiring diagram. 
External interlocks can be used to prevent operation of the 
actuator until a certain process condition is met. An example is a 
main and bypass valve system. The main valve is interlocked with 
the bypass valve such that it cannot be opened until the bypass 
valve is fully open.

Disabled (default) – The interlock inputs are disabled, 
interlocking is not available.

Enabled – Close and open interlock inputs are enabled, 
interlocking is available and will be active in both local and 
remote control. The actuator will not run in local or remote 
control unless interlock signals are applied to the closed or the 
open interlock input. If only one interlock is required, for example 
an interlock to prevent closed operation, the open interlock must 
be linked out. 

Conditional – Close and open interlock inputs are enabled, 
interlocking is available and will be active in remote control 
only. The actuator will not run under remote control unless 
interlock signals are applied to the closed control and closed 
interlock input or the open control and open interlock input. 
Remote control is conditional on 2 signals being applied 
simultaneously and therefore integrity of operation due to 
spurious control signals is increased. Local control is available 
without interlock inputs.

Partial Stroke – Partial stroke testing demonstrates the 
operational integrity of the valve and actuator by moving them 
for a set portion of stroke. A remote "partial stroke" hardwired 
signal applied to the open interlock input is used to initiate a 
partial stroke test. For setting the partial stroke test parameters, 
refer to 2.3.2-4. When set to partial stroke, the closed interlock 
is disabled. Partial stroke initiated via a network command (with 
a network option fitted), does not require the interlocks to be 
configured for partial stroke.

To change the settings use    . The drop down 
list will close and the selected interlock mode will be 
indicated.
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2.3.2-2  Control – Remote – Control Source

Remote Control
Hardwired

Control Source

Positioning 

Partial Stroke

Auxiliary Mask

Analogue

                                                                 

 
Option Control

Ctrl Source 1 Analogue

Ctrl Source 2 Disabled 

Ctrl Selection Source 1 

Options Fitted

Analogue  

Disabled  

Disabled  

Disabled  

Analogue

Lost Sig Time (s) 0

Lost Signal Act. Off

Signal Loss Pos. 0%

                                                                  1/19

The Control Source setting page shown above is an 
example of an actuator with the Analogue remote control 
option. 

The actuator display will indicate fitted options.

Refer to wiring diagram for options fitted. 

Introduction

In addition to standard hardwired control, the actuator can have 
up to two remote control options fitted. For most remote control 
systems employed by end-users, only one control option is used.

For control systems using Analogue control only or where 
Analogue and Network (such as Modbus) control is used, 
control (Hardwired/Analogue or Analogue/ Network) can be 
switched by the user using the Manual/Auto input available with 
the analogue option and the settings made in Control Source. 
When Analogue and Network options are fitted and Analogue 
is switched to control, the Network option cannot control the 
actuator but will continue to report actuator status.

The control source will be set by Rotork to the defaults 
required for the option(s) fitted. Refer to Table: Control 
Source Settings.

For analogue control, if both Manual (hardwired control 
inputs) and Auto (analogue control) is to be used, the 
control selection will require re-setting. If only analogue 
control is required, the default settings for Control Source 
will be correct. Refer also to 2.3.2-6.

The control source is used to:

• Control Source 1/Source 2 - Associate fitted control option(s) 
to a source of control (source 1 or source 2).

• Control Selection - Set which control source (1 or 2) has 
priority when Manual/Auto input is used to switch between 
Analogue and Network option sources.

• Lost Signal - Determines the actuator response to a lost 
analogue signal or network communication.

Options Control

Settings
Hardwired 

(no options)
Analogue Only

Analogue and  
Hardwired

Network Only
Analogue  

and Network

Ctrl Source 1 Disabled Analogue Analogue Network Analogue

Ctrl Source 2 Disabled Disabled Disabled Disabled Network

Ctrl Selection Hardwired Source 1 Hardwired / 
Source 1 Source 1 Src1 (Ang) / Source 2

Options Fitted

 Disabled Analogue Analogue Network Network

Disabled Disabled Disabled Disabled Analogue

Disabled Disabled Disabled Disabled Disabled

Disabled Disabled Disabled Disabled Disabled

Table: Control Source Settings

KEY: For "Network", display will indicate the fitted option(s):  Pakscan/Profibus/Modbus/Foundation Fieldbus (FF)/HART.
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1/19 Control Source 1

Control Source 1 will be set by Rotork for the fitted remote 
Analogue or Network control option(s). Refer to Table: Control 
Source Settings.

2/19 Control Source 2

Control Source 2 will be set by Rotork for the fitted remote 
Analogue or Network control option(s). Refer to Table: Control 
Source Settings.

3/19 Ctrl Selection

Control Selection is used to select the control source and if 
required, for Analogue option or Analogue with Network 
options, allow hardwired switching between sources using the 
Manual/Auto input.

Disabled – All remote control disabled. The actuator can only be 
operated using the local controls.

Hardwired – Remote control by hardwired inputs only. This 
setting is the default for actuators with no option cards fitted.

If a Network option is fitted but is not required for 
control,     to select Hardwired.

Source1 – Control by the option listed for Control Source 1. 
If Control Source 1 is a Network option, control will be via its 
auxiliary mask inputs, refer to 2.3.2-5.

Hardwired / Source1 – Control available only when Analogue 
option is fitted. This mode enables the user to select between 
control by hardwired inputs or source 1 (Analogue) control by 
applying or removing a signal to the Manual/Auto input, refer to 
wiring diagram. Manual will enable hardwired control and Auto 
will enable Source1 control.

If an Analogue option is fitted and Manual/Auto switching 
is required,     to select Hardwired/Source 1.

Source 1 (Ang) / Source 2 – Control by Analogue and a 
Network option only. This mode enables the user to select 
between Source 1 (Analogue) and Source 2 (Network) control, by 
applying or removing a signal to the Manual/Auto input available 
with the Analogue option, refer to wiring diagram. Manual will 
enable source 2 and Auto will enable source 1, refer to 2.3.2-6.

Source 1 / Source 2 – For future use with two Network control 
options. 

If Analogue and Network options are fitted and Manual/
Auto switching is required,     to select Source 1 
(Ang) / Source 2.

4/19 to 7/19 Options Fitted

Not editable. Factory set for the control options fitted. Up to 4 
options can be fitted and will be indicated in the list. Unused 
allocations will be set to Disabled.

If a control option is fitted after manufacture, the allocation will 
be set to the fitted option type by Rotork Service. Where the 
user upgrades an actuator to include a new control option using 
a kit supplied by Rotork, this must be set before the control 
mode settings can be made. Contact Rotork for access.

8/19 to 19/19 Lost Signal

Sets the actuator response for when the analogue signal 
or Network communications of the control source  
are lost.

There are 3 settings for determining the actuator response on 
loss of signal and these are common for all option types fitted. 
Each group of 3 will be headed with the applicable option 
type - example Analogue. For actuators including one control 
option, settings 8/19 to 10/19 will be available and settings 11/19 
to 19/19 will be greyed out. For 2 options fitted, 8/19 to 13/19 
will be available and so on up to 4 options. This instruction is 
therefore common for as many options as are fitted.

8/19 Lost Signal Time 

Sets the amount of time in seconds that a signal must be lost 
before the set lost signal action is performed. Range 0 to 65 
seconds:

For the analogue option, time must be set to 0 seconds.

To change,    . The time set after which the lost 
signal action will be implemented and indicated.

9/19 Lost Signal Action 

Sets the action performed when the signal is lost:

Off (default) – The lost signal feature is disabled. An actuator 
with Analogue control will run to the set low signal position. An 
actuator with Network Control will stay at its current position 
when communication is lost.

Stayput – If the actuator is not moving it will Stayput, if it is 
moving it will Stop.

Close – The actuator will run to the Close Limit.

Open – The actuator will run to the Open Limit.

Position – The actuator will run to the mid-travel position set for 
Signal Loss Position, refer to 10/19.

To change,    . The drop down list will close and 
the selected action will be indicated.

10/19 Lost Signal Position 

When the lost signal action is set to Position the actuator will 
run to the mid-travel position set. Range is 0% (Closed Limit) to 
100% (Open Limit). This control should be used if a lost signal 
position in mid-travel is required.

Whenever the actuator is running under positioning mode, the 
parameters in the Positioning menu will apply. Refer to 2.3.2-3.

To change,    . The slider control will indicate the 
mid-travel position the actuator will move to when the 
control/network signal is lost.

2.3.2-2  Control – Remote – Control Source continued
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2.3.2-3  Control – Remote – Positioning

Remote Control
Hardwired

Control Source

Positioning 

Partial Stroke

Auxiliary Mask

Analogue

                                                                 

 
Positioning

Deadband 5%

Hysteresis 2%

Inhibit Time (s) 2  

Low Signal Pos. 0%

High Signal Pos. 100%

                                                                  1/5

The Positioning option settings page with its default 
settings is shown above.

Applicable for Analogue and HART control options 
and for all Network control options where positioning 
control is required. Settings are used to tune the actuator 
positioning response.

• Deadband and Hysteresis are combined to set positioning 
accuracy.

• Inhibit Time is used to set a dwell in the actuators response.

• Low/High Signal Position sets the range of the valve stroke 
where positioning is required.

1/5 Deadband

Range 0% - 25.5%. Default setting: 5%.

Affects positioning accuracy as a response to the process 
control system desired value (DV) signal position. A smaller 
deadband increases accuracy, however the widest deadband 
should be set whilst maintaining good control in order to protect 
the mechanical valve from excessive wear and/or to keep the 
actuator within its electrical rating.

Deadband setting should be combined with 2/5 Hysteresis 
setting. The actuator will run towards the DV position until the 
actual position is within the set deadband minus the hysteresis 
setting. This has the effect of the actuator stopping nearer to the 
DV position. The actuator will not restart unless it overshoots and 
runs outside the deadband or a new command places the new 
desired position outside the deadband. Refer to figure 2.3-1.

To change,    . The slider control will indicate the 
deadband setting.

2/5 Hysteresis

Range 0% - 25.5%. Default setting: 2%.

Affects positioning accuracy as a response to the process control 
system desired value (DV) signal position. A larger Hysteresis 
setting will increase accuracy but the value set must not be 
greater than that set for Deadband. 

Hysteresis setting should be combined with 1/5 Deadband 
setting. The actuator will run towards the DV position until the 
actual position is within the set deadband minus the hysteresis 
setting. This has the effect of the actuator stopping nearer to the 
DV position. The actuator will not restart unless it overshoots and 
runs outside the deadband or a new command places the new 
desired position outside the deadband. Refer to figure 2.3-1.

To change,    . The slider control will indicate the 
hysteresis setting.

3/5 Inhibit Time

Range 0 – 255 seconds. Default setting: 5 seconds.

Sets a delay after the actuator stops as a result of reaching a 
position consistent with a new DV position. For the period set, 
the actuator will not respond to a change in DV. Inhibit time 
is used to prevent unwanted operation as a result of a rapidly 
oscillating or fluctuating DV signal or to slow actuator response 
in order to protect the mechanical valve from excessive wear 
and/or maintain actuator within its electrical rating.

To change,    . The time set will be indicated.
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4/5 Low Signal Pos 

Range 0% to 100% open positions.

Used to set the position the actuator will move to when the 
low analogue signal is applied for Analogue control or for a 0% 
position command for Network options. Normally this will be set 
at Closed Limit position (0%), unless positioning is required over 
a reduced portion of full valve travel, for example, to prevent full 
closure where valve throttling is required.

To change,    . The slider control will indicate the 
position the actuator will move to when the low signal is 
applied.

5/5 High Signal Pos 

Range 0% to 100% open positions.

Used to set the position the actuator will move to when the High 
analogue signal is applied for Analogue control or for a 100% 
position command for Network options. Normally this will be set 
at Open Limit position (100%), unless positioning is required over 
a reduced portion of full valve travel, for example, to increase 
positioning resolution for a butterfly valve where positioning is 
required from Closed Limit position to 60% open position.

To change,    . The slider control will indicate the 
position the actuator will move to when the high signal is 
applied.

Figure 2.3-1  Example of Hysteresis and Deadband

2.3.2-3  Control – Remote – Positioning continued

Example: An actuator set with a 3% deadband and a 1% 
hysteresis and a control system new Desired Value (DV) of 50% 
will come to rest between 48% and 53% when moving from 
a position less than 47%, and between 52% and 47% when 
moving from a position greater than 53%.

Hysteresis = 1%

Deadband = 3%

DV

47% 48% 49% 50% 51% 52% 53% OpenClose

The Deadband setting will be determined by the accuracy of 
control required and valve overrun. Overrun is a factor of valve 
and actuator inertia dependent on mass, speed, valve stiffness 
and friction
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2.3.2-4  Control – Remote – Partial Stroke

Remote Control
Hardwired

Control Source

Positioning 

Partial Stroke

Auxiliary Mask

Analogue

                                                                 

 
Partial Stroke

Enable No Yes

From Limit Open Close

To Position 95%

Out Time (s) 60

Return Time (s) 60

Test

                                                                  1/6

Partial Stroke is a standard feature. The default settings 
are shown above.

Partial stroke testing is used to demonstrate the operational 
integrity of the valve and actuator by moving over a set portion 
of valve stroke. In addition, partial stroking may be used 
to exercise infrequently operated valves to help keep them 
mechanically free. Partial stroke test can only be initiated when 
the actuator is at the set From Limit position.

A partial stroke test may be initiated by a remote partial stroke 
signal applied to the open interlock*, a network command 
(network option fitted) or using the test control on the partial 
stroke page.

*Interlocks must be set to partial stroke, refer to 2.3.2-1. 

Partial stroke test results (torque and pass/ failure status) are 
captured by the data log.

Partial stroke operation, pass and failure can be indicated by the 
S contacts, refer to 2.2.1.

1/6 Enable

No (default) – Partial stroking testing is disabled

Yes – Partial stroke testing is enabled.

To change,    . The checkbox will indicate partial 
stroke test status.

2/6 From Limit 

Selects the start/finish limit position for the partial stroke test.

Open (default) – The partial stroke test will start from the Open 
Limit position, move close to the position set for 3/6 To Position 
and then return to the Open Limit position. 

Close – The partial stroke test will start from the Closed limit 
position, move open to the position set for 3/6 To Position and 
then return to the Close Limit position.

To change,    . The checkbox will indicate partial 
stroke start/finish position.

3/6 To Position 

Range 0% (closed) to 97% Open

Selects the intermediate position for the partial stroke test.

Sets the position in valve stroke to where the actuator will move 
when a partial stroke test is initiated. For example a test starting 
at Open Limit with a To Position of 70% set, will move from 
Open Limit to 70% open and then return to the Open Limit. A 
minimum of 3% travel is required to adequately perform the 
partial stroke test.

To change,    . The slider control will indicate the 
position the actuator will move to for the partial stroke 
test.

4/6 - 5/6 Out Time - Return Time

Range 0 to 3600 seconds. 

For IQ actuators, out time and return time must be set to the 
same value. They are used to ensure that the partial stroke test 
is completed in a quantified period of time. Alarms can be set 
to indicate a failure in meeting the set time, indicating a valve 
problem.

Measure or calculate the time to complete the set partial stroke 
test. Add 10% to this value then half it. The resulting time should 
be entered into both Out Time and Return Time.

To change,    . The set partial stroke out/return 
time will be indicated.

6/6 Test 

To initiate a partial stroke test using the Setting Tool, the 
actuator must be set to Local control using the red selector and 
at the limit position set for 2/6 From Limit.

To initiate a partial stroke test, . The partial stroke test 
will be initiated as set.
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2.3.2-5  Control – Remote – Auxiliary Mask

Remote Control
Hardwired

Control Source

Positioning 

Partial Stroke

Auxiliary Mask

Analogue

                                                                 

 
Auxiliary Mask

Auxiliary 1 Dig In Open

Contact 1 N/O N/C

Auxiliary 2 Dig In Close

Contact 2 N/O N/C

Auxiliary 3 Dig In Maint.

Contact 3 N/O N/C

Auxiliary 4 Dig In ESD

Contact 4 N/O N/C

                                                                  1/8

The Auxiliary Mask settings page is shown above with 
default settings visible.

Introduction

When a Network option is fitted (Pakscan/Profibus/Modbus/
Foundation Fieldbus or HART) a facility to accept 4 Auxiliary 
inputs is available. Auxiliary inputs can be set as supplementary 
control for the actuator (open, close, stop/maintain or ESD) or 
as digital indication inputs whose status is reported over the 
option network. It is also possible to have a combination of both 
supplementary remote control and digital inputs to provide, for 
example, open and close control as well as a high and low tank 
level alarm indication from external level transducers.

Auxiliary inputs are in addition to the standard control and 
feedback features incorporated into a Network option. Auxiliary 
inputs are connected to the standard Open, Close, Stop/maintain 
and ESD inputs. Refer to wiring diagram.

NOTE: If an Analogue option and a Network option are 
fitted and hardwired ESD control is required (Auxiliary 4 set to 
ESD), ensure Auxiliary contact 4 setup is matched to the ESD 
configuration when signal setting. Refer to 2.4. 

The Auxiliary Mask page allows the user to setup the 4 Auxiliary 
inputs as supplementary control, indication or a combination 
of both. Each Auxiliary input can be set for the type of contact 
connected. Refer to Auxiliary input setup.

Auxiliary Input Setup

Input Auxiliary 1 Auxiliary 2 Auxiliary 3 Auxiliary 4

Control Open Close
Stop/

Maintain
ESD

Indication Dig Dig Dig Dig

Contact Type Contact 1 Contact 2 Contact 3 Contact 4

Normally 
Open

N/O N/O N/O N/O

Normally 
Closed

N/C N/C N/C N/C

A normally open contact is considered to be in the active 
state when the contact is closed. A normally closed contact is 
considered to be in the active state when the contact is open.

Using Auxiliary 1 and Contact 1 as an example:

1/8 Auxiliary 1

Refer to Auxiliary input setup.

Dig in (default) – Network option will report digital input 
status: 1 or 0

Open – Hardwired open command signal is required. Use 
Auxiliary 2 to 4 for close, stop/maintain and ESD.

To change the settings use,    . The checkbox will 
indicate the set Auxiliary 1 input function.

2/8 Contact 1

Refer to Auxiliary input setup.

N/O (default) – A normally open contact is used to derive input.

N/C – A normally closed contact is used to derive input.

To change the settings use,    . The checkbox will 
indicate the set Contact 1 input type.
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2.3.2-6  Control – Remote – Analogue Option

Remote Control
Hardwired

Control Source

Positioning 

Partial Stroke

Auxiliary Mask

Analogue

                                                                 

 
Analogue

Signal Type mA Volts

Signal Range 20mA

Invert On Off

Manual-Auto On Off

Set Low Signal

Set High Signal

                                                                  1/6

The Analogue option settings page is shown above with 
its default settings. Analogue is a control option.

The Analogue menu item and its associated settings page will 
only be shown when the Analogue option is fitted. Refer to 
wiring diagram. The Analogue option setting page allows the 
option to be set for the applied signal type and range. Signal low 
and high values can also be calibrated.

For Analogue option; deadband, hysteresis and 
positioning settings, refer to 2.3.2-3.

1/6 Signal Type

mA (default) – Set for current (mA) Analogue control signal.

Volts – Set for voltage Analogue control signal.

To change,    . The checkbox will indicate the set 
Analogue signal type.

2/6 Signal Range 

Available ranges: 5 mA, 10 mA or 20 mA (default) or 5 V, 10 V 
or 20 V range for voltage control. For Analogue signal using a  
4 mA to 20 mA range, set 20 mA.

To change,    . The drop down list will close and 
the selected range will be indicated.

3/6 Invert 

Off (default) – Low Analogue signal will move the actuator in 
the close direction.

On - High Analogue signal will move the actuator in the close 
direction.

To change,    . The checkbox will indicate the set 
Analogue signal action.

4/6 Manual-Auto 

With the Analogue control option it is possible to have Manual/
Auto control by a user supplied remote switch selection: 

Analogue Option 
Fitted

Analogue and 
Network Options 

fitted

Manual Hardwired Network 

Auto Analogue Analogue

When Analogue and Network options are fitted and Auto is 
selected, the Network option fitted will continue to report 
actuator status.

Hardwired ESD is available in both Manual and Auto.  
When applied, ESD will override all other control signals.  
Refer to 2.4 ESD.

For Manual Auto control, refer to wiring diagram and 
referenced RWS diagram.

OFF (default) – Manual/Auto control is not used. Actuator will 
be controlled by the Analogue signal. Where a Network option is 
also fitted, the Network option will report actuator status only.

On – Actuator can be controlled by hardwired contacts or the 
Network (as applicable) or by the Analogue signal. 

To change the settings use,    . The checkbox will 
indicate the set Manual/Auto mode.

5/6 Set Low Signal 

The actuator must be calibrated to the Low Analogue signal 
value. By measuring this signal it will then be able to control the 
actuator by moving it to the Set Low Signal position, refer to 
2.3.2-3.

APPLY THE LOW ANALOGUE SIGNAL and select .  
The signal will be measured and set as the Low signal 
position value.

6/6 Set High Signal 

The actuator must be calibrated to the High Analogue signal 
value. By measuring this signal it will then be able to control the 
actuator by moving it to the Set High Signal position, refer to 
2.3.2-3.

APPLY THE HIGH ANALOGUE SIGNAL and select .  
The signal will be measured and set as the High signal 
position value.
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2.3.2-7  Control – Remote – Pakscan

Remote Control
Analogue

Pakscan

Profibus

HART

Modbus

Extra I/O

                                                                 

 
Pakscan

Address 1

Baud Rate 1200

Position

Update Time (s) Disabled

Deviation Disabled

Torque

Update Time (m) 1

Deviation Disabled

Filter Manual Auto

Valve Travel Time 1000

                                                                  1/8

The Pakscan Control option settings page is shown above 
with its default settings. Pakscan is a control option, refer 
to wiring diagram.

Depending on the Pakscan control scheme, other related settings 
may be required, refer also to:

2.3.2-3 Positioning

2.3.2-5 Auxiliary Mask

1/8 Address

The Pakscan Field Control Unit option must be allocated a unique 
loop node address. Changes made to the address will take effect 
immediately. The range of address is 1 – 240.

To change,    . The set address will be indicated.

2/8 Baud rate

The actuator Pakscan Field Control Unit option must be set 
to the loop baud rate. For a Pakscan 2-wire control loop the 
selected baud rate must be common in the master station and all 
the field units included in the loop. Changes made to baud rate 
will take effect immediately. The baud rate is selectable using the 
drop down list box are 110, 300, 600, 1200, 2400.

To change,    . The drop down list will close and 
the selected baud rate will be indicated.

Position 

3/8 Update Time(s) 

Range 0 (Disabled) to 255 seconds. 

Set when mid-travel positioning control is required. Update Time 
in seconds is the set period for updating the master station with 
position data. Refer also to 4/6 Deviation. The valve position will 
be reported at time intervals equating to the set Update Time. If 
the FCU updates on deviation whilst the valve is moving then the 
update time should be set to approximately 10 times the loop 
scan time. If the actuator is not used for mid-travel positioning 
(i.e. isolating duty), then the Update Time should be turned off 
by setting it to zero (Disabled).

To change,    . The set Position Update time in 
seconds will be indicated.

4/8 Deviation (%) 

Range 0 (Disabled) to 255 seconds. 

Set when mid-travel positioning control is required. Deviation is 
the set amount of change that has to occur before the position 
data is reported to the master station. Whilst the valve is in 
motion, reports about its position will be made each time 
the position changes by more than the Deviation setting. The 
recommended value is 5% where positioning data is required. If 
the actuator is not used for mid-travel positioning (i.e. isolating 
duty), then the Deviation should be turned off by setting it to 
zero (Disabled).

To change,    . The set Position Deviation % will 
be indicated.
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Torque 

5/8 Update Time (m)

Range 5 to 255 minutes. Setting below 5 will indicate 
Disabled. 

Torque update time (minutes) value is refreshed from a stationary 
actuator. If torque data is not required then its update time 
should be disabled.

To change,    . The set Torque Update time in 
minutes will be indicated.

6/8 Deviation

Range 5% to 99%. Setting below 5% will indicate 
Disabled. 

Set for the amount of change in actuator measured torque that 
has to occur before torque data is reported to the master station. 
During valve travel, torque reporting will be made each time 
the torque changes by more than the Deviation setting. Where 
continuous torque data is required the recommended value is 
5%. If torque data is not being used then the deviation should 
be set to Disabled.

To change,    . The set Torque Deviation % will be 
indicated.

7/8 Filter 

Set to enable or disable auto reporting of the historical torque 
logs. 

Auto - The Pakscan option will automatically report the 6 
historical torque logs for each direction once the actuator 
has stopped at a limit. The historical log will contain the 
instantaneous value of torque for both closing and opening 
torque logs.

Manual – The historical torque logs are not automatically 
updated. Historical logs are read on demand using a master 
station command. In Manual, the historical logs will contain the 
averaged (or filtered) torque logs i.e. the data from the actuator 
average torque logs.

To change,    . The checkbox will indicate the set 
Torque Log Filter mode.

8/8 Valve Travel Time

Range 0 to 18000 seconds. 

Valve travel Time should be set to a value 10% greater than the 
actual valve travel stroke time (i.e. open to close). If the valve 
travel time is exceeded, an alarm will be raised via the Pakscan 
Network.

To change,    . The set Valve Travel Time will be 
indicated.

2.3.2-7  Control – Remote – Pakscan continued
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2.3.2-8  Control – Remote – Profibus

Remote Control
Analogue

Pakscan

Profibus

HART

Modbus

Extra I/O

                                                                 

 
Profibus

Address 126

GSD Param. Yes No

Termination1 On Off

Termination2 On Off

Redundancy Flying System

Extended Diag. Yes No

                                                                  1/6

The Profibus Control option settings page is shown above 
with its default settings. Profibus is a control option and 
is available in single or dual versions, refer to wiring 
diagram.

Depending on the Profibus control scheme, other related settings 
may be required, refer also to:

2.3.2-3 Positioning

2.3.2-5 Auxiliary Mask

1/6 Address

The actuator Profibus module must be allocated a unique 
address in the Profibus system. Changes made to the address will 
take effect immediately. The range of address is 1 – 126 (default 
126). Refer also to 5/6 Redundancy.

To change,    . The set address will be indicated.

2/6 GSD Parameter

If the user parameterisation data is to be setup using FDT, EDDL 
or the actuators menu, setting this menu item to No will ensure 
that the user parameterisation data sent to the Profibus card 
during the parameterisation of the Profibus network with the 
GSD file will be ignored. The settings previously made will not 
be overwritten. As default this is Yes to ensure that the Profibus 
card will be parameterised by the GSD user parameterisation 
data.

Yes (default) – Parameterisation by GSD file is enabled.

No – Parameterisation by GSD file is disabled.

3/6 - 4/6 Termination 1 - Termination 2

Profibus networks require active termination at each end of the 
highway. Profibus option has active termination (2 sets for dual) 
built in, which can be switched in or out of the circuit. 

Off (default) - Termination resistors switched out.

On – Termination resistors switched in.

To change,    . The checkbox will indicate the set 
termination mode.

5/6 Redundancy

Used for dual Profibus option (redundant) only. Refer to wiring 
diagram.

System (default) - System redundancy means that there are 2 
completely separate Profibus highways in the network system 
and that each highway is connected to one of the Profibus 
channels. In this mode the address of both Profibus channels are 
identical.

Flying - Flying redundancy means that there is 1 highway that is 
connected to both channels, in this mode the addresses of the 
channels must be different to avoid both channels responding to 
the same message. In flying redundancy channel 2 address will 
be channel 1 address plus 64.

If flying redundancy is used, the address for 1/6 must not 
be set higher than 62.

To change,    . The checkbox will indicate the set 
redundancy.

6/6 Extended Diagnostics

Used for dual Profibus option (redundant) only. Refer to wiring 
diagram.

The slave redundancy specification from the PNO describes 
extended diagnostics that are available in the redundant card. 
These messages describe, for example, the state of the backup 
channel. Diagnostics messages can be turned on and off 
depending on the capabilities of the PLC to which the module is 
connected.

No (default) - Diagnostic messages turned off.

Yes - Diagnostic messaging turned on.

To change,    . The checkbox will indicate the set 
extended diagnostic mode.
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Remote Control
Analogue

Pakscan

Profibus

HART

Modbus

Extra I/O

                                                                 

 
HART

Address 0

Set Low Signal

Set High Signal

Lower Range 0

Upper Range 10000

                                                                  1/5

The HART Control option settings page is shown above 
with its default settings. HART is a control option, refer to 
wiring diagram.

For HART control option, other related settings are required,  
refer also to:

2.3.2-3 Positioning

2.3.2-5 Auxiliary Mask

1/5 Address

The HART option must be allocated a unique address in the 
HART system. Changes made to this parameter will take effect 
immediately. The range of address is 0 – 63 (default 0).

To change,    . The set address will be indicated.

2/5 Set Low Signal

The actuator must be calibrated to the Low analogue signal 
value. By measuring this signal it will then be able to control the 
actuator by moving it to the Set Low Signal position, refer to 
2.3.2-3 Positioning.

APPLY THE LOW ANALOGUE SIGNAL and select  the 
signal will be measured and used to send the actuator to 
the set Low signal position.

3/5 Set High Signal 

The actuator must be calibrated to the High analogue signal 
value. By measuring this signal it will then be able to control the 
actuator by moving it to the Set High Signal position, refer to 
2.3.2-3 Positioning.

APPLY THE HIGH ANALOGUE SIGNAL and select  the 
signal will be measured and used to send the actuator to 
the set High signal position.

2.3.2-9  Control – Remote – HART

4/5 Lower range

Range 0% to 100% open positions. 

Used to set the position the actuator will move to when the 
low analogue signal is applied for HART control. Normally this 
will be set at Closed Limit position (0%), unless positioning is 
required over a reduced portion of full valve travel, for example, 
to prevent full closure where valve throttling is required.

To change,    . The slider control will indicate the 
position the actuator will move to when the HART low 
signal is applied.

5/5 Upper Range

Range 0% to 100% open positions. 

Used to set the position the actuator will move to when the 
High analogue signal is applied for HART control. Normally this 
will be set at Open Limit position (100%), unless positioning is 
required over a reduced portion of full valve travel, for example, 
to increase positioning resolution for a butterfly valve where 
positioning is required from Closed Limit position to 60% open 
position.

To change,    . The slider control will indicate the 
position the actuator will move to when the HART high 
signal is applied.
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2.3.2-10  Control – Remote – Modbus

Remote Control
Analogue

Pakscan

Profibus

HART

Modbus

Extra I/O

                                                                 

 
Modbus

Address 247

Termination On Off

Baud Rate 9600

Parity/Stop None/1 stop        

Second Address 247

Control CH1 Ctrl Ch2 Ctrl 

                                                                  1/6

The Modbus Control option settings page is shown above 
with its default settings. Modbus is a control option and is 
available in single or dual channel versions, refer to wiring 
diagram.

Depending on the Modbus control scheme, other related settings 
may be required, refer also to:

2.3.2-3 Positioning

2.3.2-5 Auxiliary Mask

1/6 Address

The Modbus option must be allocated a unique address in the 
system to which it is attached. Changes made to this parameter 
will take effect immediately. The address range is 1 – 247 
(default 247).

To change,    . The set address will be indicated.

2/6 Termination 

Modbus networks require termination resistors at each end 
of the highway. The Modbus option has a passive (120 Ohm) 
termination resistor (2 for dual) built in, which can be switched in 
or out of the circuit. 

Off (default) - Termination resistor(s) switched out.

On – Termination resistor(s) switched in. In a dual channel 
Modbus option, when On is selected the termination resistors 
will be switched in for both channels.

To change,    . The checkbox will indicate the set 
termination mode.

3/6 Baud Rate

The Modbus option must be set to the RS485 highway 
baud rate. Changes made to this parameter will take effect 
immediately. The baud rates selectable using the drop down box 
are 110, 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 
57600, 115200.

To change,    . The drop down list will close and 
the selected baud rate will be indicated.

4/6 Parity/Stop

Where Modbus parity bit detection is used, the module must 
be set with the same parity settings as the host. The choices of 
parity are None, Even, Odd. This item also allows selection for 
the number of stop bits as 1 or 2. The drop down box requires 
selection of the parity and stop bits together.

To change,    . The drop down list will close and 
the selected parity and stop bit will be indicated.

5/6 Second Address 

Used for dual Modbus option (redundant) only. Refer to wiring 
diagram.

A dual Modbus card has 2 channels available for connection to 
separate or the same highway(s). The second channel address 
is set up with this setting. It may be identical or different to the 
first channel depending on the requirement of the system.

To change,    . The set second address will be 
indicated.

6/6 Control

Not editable. For dual Modbus option (redundant) Only.  
Refer to wiring diagram.

Setting will indicate that control is available on both channels  
1 and 2.
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2.3.2-11  Control – Remote – Extra I/O

Remote Control
Hardwired

Control Source

Positioning 

Partial Stroke

Auxiliary Mask

Analogue

Pakscan

Profibus

HART

Modbus

Extra I/O

                                                                 

The Extra I/O option is planned for introduction in the first 
quarter of 2014. Instructions will be provided when the 
option is implemented.
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2.3.3 Control – Interrupter Timer 

Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

 

Control
Local

Remote

Interrupter Timer

                                                                 

 
Positioning

Start Open Close

Closing 30%

Opening 70%

On Time (s) 2

Off Time (s) 2

Effct. Speed % 50

                                                                  1/6

The Interrupter Timer is an optional extra. When enabled, 
it will be included in the control menu. 

To enable the Interrupter Timer contact Rotork.

Introduction

The Interrupter Timer allows the valve operating time to be 
increased. This is used, for example, to prevent hydraulic shock 
("water hammer") when closing or to prevent surges when 
opening a valve. The Interrupter Timer is active in both local and 
remote control. It may be overridden during an ESD operation, 
refer to 2.4

The IQ is a single speed machine so to increase the valve 
operating time the timer stops and starts the actuator 
automatically – timed operation. The timer can be set to operate 
over all, or a portion of the closing and/or opening strokes. 

1/6 Start

Timed operation start position.

Close (Default) – Timed operation to and from the Closed 
Limit. The Interrupter Timer will start timed operation, in the 
close direction, at the position set for Closing. It will stop timed 
operation, in the open direction, at the position set for Opening.

Open – Timed operation to and from the Open Limit. The 
Interrupter Timer will start timed operation, in the open 
direction, at the position set for Opening. It will stop timed 
operation, in the close direction, at the position set for Closing.

To change the settings use,    . The checkbox will 
indicate the selected Interrupter Timer start limit.

PLEASE NOTE that when the start limit is set to close, the 
shaded area of the slider control for Closing and Opening 
will be the timed section. When the start limit is set to 
open, the un-shaded area of slider control for Closing and 
Opening will be the timed section.

2/6 Closing

The position where the Interrupter Timer will start/stop timed 
operation in the close direction. If timed operation is not required 
in the close direction (actuator runs at normal speed), set to 0% 
when 1/6 is set to Close and 100% when 1/6 is set to Open.

3/6 Opening

The position where the Interrupter Timer will start/stop timed 
operation in the open direction. If timed operation is not 
required in the open direction (actuator runs at normal speed), 
set to 0% when 1/6 is set to Close and 100% when 1/6 is set to 
Open. 

To change the settings use,    . The slider control 
will indicate the selected start/stop.

Example: To prevent hydraulic shock the valve must be closed 
slowly and therefore timed operation is required from the 25% 
open position to Closed Limit. Timed operation is not required at 
all when opening, the actuator will run at normal speed for the 
complete opening valve stroke.

Set: 

Start – Close

Closing – 25%

Opening – 0%.

4/6 On Time (s)

This is the actuator run time during timed operation. Range 2 to 
100 seconds.

5/6 Off Time (s)

This is the actuator pause time during timed operation. Range 2 
to 3600 seconds.

To change the settings use,    . The on/off times 
set will be indicated.

WARNING! To minimise wear to the actuator, it is 
advisable to limit the number of start/stops set with the 
Interrupter Timer function. Using longer durations for On 
and Off times can achieve the specified valve operating 
time whilst reducing the number of starts required to 
achieve it.

6/6 Effective speed

Non-editable. Automatically indicates the effective speed of the 
actuator over the timed portion(s) for the set on and off times.
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Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

ESD Action
Direction Off

ESD when signal Applied

ESD Network Disable

Net Disable On Off

ESD Override

Stop Yes No

Interlocks Yes No

Timer Yes No

Thermostat Yes No

                                                                  1/7

Emergency Shut Down (ESD) is a standard feature.

Refer to actuator wiring diagram.

Control under an ESD control signal has higher priority than local 
or remote open/closed signals. For ESD, the control signal must be 
maintained for the duration of the ESD action required.

ESD control will operate under both the Local and Remote control 
selection. ESD can also be set to operate an actuator selected to 
Local Stop, refer to ESD Override - 4/7.

ESD Action

1/7 Direction

Close – Under ESD control the actuator will close. It will not 
respond to local or remote open or closed signals.

Stayput (default) – Under ESD control the actuator will Stop if 
running or Stayput in its current position. It will not respond to 
local or remote open or closed signals.

Open – Under ESD control the actuator will open. It will not 
respond to local or remote open or closed signals.

Off – ESD input is disabled. ESD is not available

To change,    . The drop down list will close and 
the selected ESD action will be indicated.

2/7 ESD when signal

Applied (default) – ESD will be active when the control signal is 
applied to the ESD input – Normally Open (N/O) contact making.

Removed – ESD will be active when the signal is removed from 
the ESD input - Normally Closed (N/C) contact breaking.

Note: If the analogue option and a Network option are 
fitted and hardwired ESD control is required, ensure the 
ESD when signal set matches that set for Auxiliary contact 
4. Refer to 2.3.2-5.

ESD Network Disable

3/7 Net Disable

When a Network option is fitted, refer to 2.3.2, the ESD input can 
be set to disable Network control. The Network option fitted will 
report status only. 

Off (default) – The ESD input is set for ESD control.

On – The ESD input is set for Network disable. 

To change,    . The checkbox will indicate ESD/
Network Disable status.

ESD Override

ESD can be set to override Local Stop selection, Active Interlocks, 
Interrupter Timer and Motor Thermostats.

4/7 Stop

ESD override Local Stop selection.

No (default) – ESD action is not available when the actuator is 
selected to stop using the local/stop/remote selector. 

Yes – ESD action is available when the actuator is selected to stop 
on the local/stop/remote selector. 

 WARNING: In this mode, when under ESD control, 
setting Stop on the red selector will not prevent operation 
under ESD control. The valve and actuator can operate. 
Consideration should be given to providing warning signs 
and control system information. In all circumstances, Stop 
selection cannot be considered as a safety lockout – always 
isolate the electrical supply to the actuator during valve or 
actuator maintenance.

To change,    . The checkbox will indicate ESD 
override Local Stop status.

2.4 Settings – ESD
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2.4 Settings – ESD continued

5/7 Interlocks

External interlocks can be used to prevent operation of the 
actuator until a certain process condition is met. Refer to 2.3.2-1 
If interlocks are being used, ESD can be set to override them.

No (default) – ESD action cannot override active interlocks.

Yes – ESD action will override active interlocks. 

 WARNING: In this mode, when under ESD control, 
the process or safety interlocks may be overridden. 
Consideration should be given to providing warning signs 
and control system information. In all circumstances, active 
interlocks on cannot be considered as a safety lockout – 
always isolate the electrical supply to the actuator during 
valve or actuator maintenance.

To change,    . The checkbox will indicate ESD 
override interlock status.

6/7 Timer

ESD will override the Interrupter Timer (if enabled). 

The Interrupter Timer option allows the valve operating time to 
be increased. This is used, for example, to prevent hydraulic shock 
(water hammer) when closing or to prevent surges when opening 
a valve. The Interrupter Timer is active in both local and remote 
control, refer to 2.3.3.

No (default) – ESD action cannot override the Interrupter Timer. 
Under ESD control, the timer will remain active and the valve 
operating time, as controlled by the Interrupter Timer, is set.

Yes – ESD overrides the Interrupter Timer. Under ESD control, the 
timer will be overridden and the actuator will run continuously to 
the set ESD position at normal speed.

 WARNING: In this mode when under ESD control, 
process conditions requiring slow operation may be 
compromised. Consideration should be given to providing 
warning signs and control system information.

To change,    . The checkbox will indicate ESD 
override Interrupter Timer status.

7/7 Thermostat

The IQ motor includes two embedded thermostats. Should 
the duty cycle of the actuator be exceeded and the motor 
temperature rises to that of the thermostat trip temperature, the 
motor will be de-energised and the actuator will stop. On cooling, 
the thermostats will automatically reset and the actuator can be 
returned to operation.

 WARNING - Actuators certified for use in Hazardous 
Areas. If the thermostats are bypassed during ESD, 
hazardous area certification is invalid. Users must carry 
out their own risk assessment. Due to this requirement, 
an internal physical link must also be set to bypass 
thermostats. Setting 7/7 alone to Yes will not bypass the 
thermostats. Contact Rotork.

ESD action can be set to override tripped thermostats 
providing an internal physical link is also set:

No (default) – ESD action cannot override the thermostats. 

Yes – ESD overrides tripped thermostats. Under ESD control, 
should the motor temperature rise and trip the thermostats, ESD 
operation will continue.

To change,    . The checkbox will indicate ESD 
override thermostats status.
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2.5 Settings – Security

Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

Bluetooth
High: Infrared Initiation only

Password

Change Default

Lost Code L81L18

Re-Enter

                                                                  1/4

Sets Bluetooth communication and Password security 
levels. The default settings are shown above.

1/4 Bluetooth

Low: Discover always – The actuator is available for Bluetooth 
communication using a PC running Insight2 at all times. This 
setting provides convenient connection when Insight2 is used. 
Communication with the Bluetooth® Setting Tool Pro is available.

Medium: Discover in Local and Stop – The actuator is available 
for Bluetooth communication using a PC running Insight2 when 
it is selected to Local or Stop using the red selector. Connection 
is unavailable in Remote. The Local/Stop/Remote selector can 
be padlocked in all three positions. Communication with the 
Bluetooth® Setting Tool Pro is available.

High: Infrared Initiation only (default) – The actuator is 
not available for Bluetooth communication using a PC running 
Insight2. Communication with the Bluetooth® Setting Tool Pro is 
available using the quick connect method. Refer to 1.2.

Very High: Disabled. Infrared only – All Bluetooth 
communication is disabled. Communication is by infrared 
commands from the Bluetooth® Setting Tool Pro only.  
Refer to 1.2.

Note. If requested, the user required Bluetooth security 
level can be set and made non-editable by Rotork.  
Contact Rotork.

To change,    . The drop down list will close and 
the selected Bluetooth security level will be indicated.

2/4 Change

The default password is ROTORK, 2/4 Change password will 
indicate: Default.

This can be changed to a new password selected by the user.

To set a user selected Password press . The Change password 
display will be shown.

Enter user selected Password:

Use  to highlight new password entry box and press 

Use   to scroll through alphanumerical values to display 
required character. 

Use  to move to next character.

Use  to delete the previous character.

Use  when selected password is complete.

Navigate to the OK button using . Press .

The user selected password is now active. Refer to 1.3. 

2/4 Change password will then indicate: User. 

The Lost Code characters will change. Refer to 3/4.

3/4 Lost Code

Non editable. Lost Code is used if a user password has been set 
and then lost or forgotten.

Contact Rotork quoting the code as read from the display. After 
caller verification, Rotork can then provide the user set password.

4/4 Re-Enter

The Re-enter password control is used when high level access is 
required by Rotork Service or by a user requiring high level access 
in order to make other settings available. Contact Rotork for user 
high level password.

Enter the provided higher access level password, refer to 1.3.

Once correctly entered, access to high level settings as indicated 
in this manual will be made available.
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2.6 Settings – Defaults

Settings
Limits

Indication

Control

ESD

Security

Defaults

 

                                                                 

Settings
Restore Default Settings

Copy  Current to Default

Limits

Restore Factory Limits

                                                                  3/3

Allows default settings and factory set limits to be restored.

Settings

1/3 Restore

All IQ functions are configured to Rotork default settings before 
despatch. If requested at time of order, alternative user specified 
settings will be set.

When valve maker and site commissioning takes place, any 
settings entered will overwrite the factory default settings and 
will be the current settings used in operation along with the 
remaining unadjusted defaults. 

Should difficulty be encountered during commissioning 
the default settings can be restored, returning the actuator 
configuration to its default settings. 

Standard default settings are indicated in this manual.

To restore the default settings, .  
A warning will be given, to continue .

 All settings must then be checked/set as required for 
valve operation and process control/indication.

2/3 Copy

High level access only. Refer to 2.5 Security.

Once satisfactorily commissioned and tested, the current 
settings can be copied to become the new default settings. In 
future, restoring the default settings will return the actuator 
configuration to its site commissioned setup. Refer to 1/3 
Restore. If Rotork are contracted to commission the actuator, on 
completion and agreement, current settings will be copied to 
defaults.

After entering the High level password, .  
A warning will be given, to continue . 

The current settings shown on each setting page will be 
copied to defaults.

Limits

3/3 Restore

This setting will restore the factory set limit positions and position 
the actuator at 50% open. Factory limits: 25 output turns 
between Closed and Open Limit positions.

To restore the default Limits, .  
A warning will be given, to continue . 

 Closed and Open Limits must be reset to the valve. 
Refer to 2.1
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3. Status

Status screens on the IQ3 display are provided to assist 
diagnostics. The displayed information is live data taken from the 
main data log processor and can be used to view control signals, 
alarms, movement and internal diagnostic data.

Refer to section 1.2 for connecting to the actuator. Once 
connected, navigate to the main icon menu and using the four 
directional arrows, highlight and select the Status Icon:

Open Limit

3.  Status menu         Page

 3.1  Control         36

  3.1.1 Local        37

  3.1.2 Remote Hardwired     38

  3.1.3 Remote Source 1     39 

  3.1.4 Remote Source 2     39

 3.2  Alarms         40

 3.3  Movement        41

 3.4  Indication        42

 3.5  Diagnostics        43

3.1 Status – Control

Status
Control

Alarms

Movement

Indication

Diagnostics

 

 

                                                                 

 

Control
Local

Remote Hardwired

Remote Source 1

Remote Source 2
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3.1.1 Control – Local 

Control
Local

Remote Hardwired

Remote Source 1

Remote Source 2

 

 

                                                                 

 

Local
Open  

Close  

Stop  

Local  

Remote  

Field Sense  

                                                                  

Local Control Status

This screen displays the signal statuses from each of the local 
controls. As the local controls are operated the corresponding 
signals are produced. The checkbox indicates a signal is being 
received, which is useful in testing the operation of the local 
controls. Movement may occur during testing of the local 
controls. If this is not desired, select STOP on the local selectors.

To scroll through this information use   .

1/6 Open 

Displays the current Local Open signal status. When active, this 
indicates the local controls have been turned to open and a local 
control open signal is being received.

2/6 Close 

Displays the current Local Close signal status. When active, this 
indicates the local controls have been turned to close and a local 
control close signal is being received. 

3/6 Stop

Displays the current Local Stop signal status. When active, this 
indicates the local controls have been set to stop and a local 
control stop signal is being received.

When the local controls have been set to stop, the actuator will 
not move to position regardless of the local or remote control 
signals it receives. 

The ESD function has the ability to override Local Stop. 
Refer to 2.4.

4/6 Local 

Displays the current Local signal status. When active, this indicates 
the local controls have been set to local and a local control signal 
is being received.

When the local controls have been set to local the open/close 
control will operate the actuator, which will run to its limits unless 
interrupted by selecting Local Stop. Any remote control signals 
received will not operate the actuator while the local controls are 
set to local.

An ESD signal will still trigger the emergency shutdown action in 
Local. 

5/6 Remote 

Displays the current Remote signal status. When active, this 
indicates that the local controls have been set to remote and a 
signal is being received.

When the local controls have been set to remote, the control 
signals from remote hardwired controls and remote sources 1 
and 2 will operate the actuator. Any local control signals received 
will not operate the actuator while the local controls are set to 
remote.

6/6 Field Sense

Field Sense is activated whenever an excessive magnetic field is 
detected in addition to the control selector magnets. This could 
indicate a high magnetic field in the near vicinity, which may 
affect local control operation. 
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3.1.2 Control – Remote Hardwired 

Control
Local

Remote Hardwired

Remote Source 1

Remote Source 2

 

 

                                                                 

 

Remote Hardwired
Open  

Close  

ESD  

Maintained  

Open Interlock  

Close Interlock  

                                                                  1/6

Remote Hardwired Status

This screen displays the signal statuses from the remote hardwired 
controls. As the remote hardwired controls are operated, the 
corresponding signals are produced. The checkbox indicates a 
signal is being received, which is useful in testing the operation 
of the remote control signals. Valve movement may occur during 
testing. If this is not desirable, select STOP on the local controls.

To scroll through this information use   .

1/6 Open 

Displays the current Remote Hardwired Open signal status. When 
active, this indicates that an open signal is being received from 
the remote hardwired control.

2/6 Close 

Displays the current Remote Hardwired Close signal status. When 
active, this indicates that a close signal is being received from the 
remote hardwired control. 

3/6 ESD 

Displays the current Remote Hardwired ESD signal status. When 
active, this indicates that an ESD (Emergency Shut Down) signal is 
being applied from the remote hardwired control.

ESD can be set to open, close or stayput. ESD signals are higher 
priority than local or remote signals and will operate under both 
local and remote control selection. ESD can also be set to operate 
an actuator selected to Local Stop. Refer to 2.4.

4/6 Maintained 

Displays the current Remote Hardwired Maintained signal status. 
When active, this indicates that a maintained signal is being 
received from the remote hardwired control.

If a signal is present the actuator will self-maintain as a response 
to a fleeting open or close control signal and will run until the 
maintain line is broken, it reaches a limit or is reversed.

5/6 Open Interlock

Displays the current Remote Hardwired Open Interlock signal 
status. When active, this indicates that an open interlock signal is 
being received from the remote hardwired control.

The actuator will not run in the open direction until a signal 
is applied to the open interlock and a remote hardwired open 
control signal is received.

6/6 Close Interlock

Displays the current Remote Hardwired Close Interlock signal 
status. When active, this indicates that a close interlock signal is 
being received from the remote hardwired control.

The actuator will not run in the close direction until a signal 
is applied to the close interlock and a remote hardwired close 
control signal is received. 
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3.1.3 Control – Remote Source 1

Control
Local

Remote Hardwired

Remote Source 1

Remote Source 2

 

 

                                                                 

 

Remote Source 1
Open  

Close  

Stopped  

ESD  

  

  

                                                                  

Remote Source 1 Status

This screen displays the signal statuses from remote source 1; 
refer to 2.3.2-3 for details of the Source 1 control. The checkbox 
indicates a signal is being received.

Note: only digital remote control options are able to 
report a control status. For Analogue control, please use 
the Positioner home screen to view demand and position 
values. Refer to 2.2.2.

To scroll through this information use   .

1/4 Open 

Displays the current Remote Source 1 Open signal status. When 
active, this indicates that an open signal is being received from 
remote source 1.

2/4 Close 

Displays the current Remote Source 1 Close signal status. When 
active, this indicates that a close signal is being received from 
remote source 1. 

3/4 Stopped 

Displays the current Remote Source 1 Stopped signal status. 
When active, this indicates that remote source 1 has been set to 
stop. 

4/4 ESD

Displays the current Remote Source 1 ESD signal status. When 
active, this indicates that an ESD (Emergency Shut Down) signal is 
being received from remote source 1.

ESD can be set to open, close or stayput. ESD signals are higher 
priority than local or remote signals and will operate under both 
local and remote control selection. ESD can also be set to operate 
an actuator selected to Local Stop. Refer to 2.4.

3.1.4 Control – Remote Source 2

Control
Local

Remote Hardwired

Remote Source 1

Remote Source 2

 

 

                                                                 

 

Remote Source 2
Open  

Close  

Stopped  

ESD  

  

  

                                                                  

Remote Source 2 Status

This screen displays the signal statuses from remote source 2; 
refer to 2.3.2-3 for details of the Source 2 control. The checkbox 
indicates a signal is being received.

To scroll through this information use   .

1/4 Open 

Displays the current Remote Source 2 Open signal status. When 
active, this indicates that an open signal is being received from 
remote source 2.

2/4 Close 

Displays the current Remote Source 2 Close signal status. When 
active, this indicates that a close signal is being received from 
remote source 2. 

3/4 Stopped 

Displays the current Remote Source 2 Stopped signal status. 
When active, this indicates that remote source 2 is set to stop. 

4/4 ESD

Displays the current Remote Source 2 ESD signal status. When 
active, this indicates that an ESD (Emergency Shut Down) signal is 
being received from remote source 2.

ESD can be set to open, close or stayput. ESD signals are higher 
priority than local or remote signals and will operate under both 
local and remote control selection. ESD can also be set to operate 
an actuator selected to Local Stop. Refer to 2.4.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3203 of 3354



A4US

US

A4

US A4

US

A4

A4 US

 US

 A4

 US

 A4

A4 US

40   IQ3 Full Configuration Manual – Section: Status

3.2 Status – Alarms 

Status
Control

Alarms

Movement

Indication

Diagnostics

 

 

                                                                 

 

Alarms
Valve Obstructed  

Motor Stall  

Valve Jammed  

Motor Over Temp.  

Control Contention  

Inter Timer Inhb.  

Battery Discharged  

PStroke Error  

                                                                  1/8

Actuator Alarms

This screen displays the current status of the actuator alarms; the 
checkbox indicates that the alarm is currently active.

To scroll through this information use   .

1/8 Valve Obstructed 

Displays the Valve Obstruction alarm status. When active, this 
alarm indicates that the valve is obstructed or has reached the 
torque limit set. Check that the valve is free of any obstruction 
and is operating correctly.

2/8 Motor Stall

Displays the Motor Stall alarm status. When active, this alarm 
indicates that the actuator has received a valid command, but has 
not detected any movement within 5 seconds. 

3/8 Valve Jammed

Displays the Valve Jammed alarm status. When active, this alarm 
indicates that the valve has jammed in either the open or closed 
position. Check valve operation by hand. 

4/8 Motor Over Temp.

Displays the Motor Over Temperature alarm status. When active, 
this alarm indicates that the motor is over temperature and the 
thermostat has tripped. Check that operating conditions are 
within specification.

5/8 Control Contention

Displays the Control Contention alarm status. When active, 
this alarm indicates that more than one control signal is being 
received. In this event the actuator will remain in position or stop 
if already travelling.

6/8 Inter Timer Inhb.

Displays the Interrupter Timer Inhibit alarm status. When active, 
this alarm indicates that the Interrupter Timer is actively inhibiting 
actuator movement. 

The Interrupter Timer is used to increase the valve operating time, 
the timer stops and starts the actuator automatically. The timer 
can be set to operate over all, or a portion of the closing and/or 
opening strokes.

7/8 Battery Discharged

Displays the Battery Discharged alarm status. When active, this 
alarm indicates that the battery is fully discharged and needs to 
be replaced.

8/8 PStroke Error

Displays the Partial Stroke Error alarm status. When active, this 
alarm indicates that the partial stroke was unable to be completed 
in the specified time.
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3.3 Status – Movement

Status
Control

Alarms

Movement

Indication

Diagnostics

 

 

                                                                 

 

Movement
Moving Open  

Moving Closed  

Contactor CW  

Contactor ACW  

Open Limit  

Closed Limit  

PStroke Active  

Inhibit Timer  

                                                                  

Movement status

This screen displays the current movement status of the actuator. 
The checkbox indicates that the status is active.

To scroll through this information use   .

1/8 Moving Open

Displays the actuator Moving Open status. When active, this 
status indicates that the actuator is moving open.

2/8 Moving Closed

Displays the actuator Moving Closed status. When active, this 
status indicates that the actuator is moving closed. 

3/8 Contactor CW

Displays the Clockwise Contactor energised status. When active, 
this status indicates that the clockwise contactor is energised. 

4/8 Contactor ACW

Displays the Anticlockwise Contactor energised status. When 
active, this status indicates that the anticlockwise contactor is 
energised.

5/8 Open Limit

Displays the Open Limit status. When active, this status indicates 
that the actuator is at the open limit.

6/8 Closed Limit

Displays the Closed Limit status. When active, this status indicates 
that the actuator is at the closed limit.

7/8 PStroke Active

Displays the Partial Stroke status. When active, this status 
indicates that the actuator is carrying out partial stroke 
movements.

Partial Stroking is used to demonstrate the operational integrity 
of the valve and actuator by moving over a set portion of valve 
stroke. In addition, partial stroking may be used to exercise 
infrequently operated valves to help keep them mechanically free.

8/8 Inhibit Timer

Displays the Inhibit Timer status. When active, this status indicates 
that the inhibit timer is counting to the set time. Range 0-255 
seconds, default 5 seconds.

The Inhibit Timer sets a delay after the actuator stops as a result 
of reaching a position consistent with a new desired value 
position. For the period set, the actuator will not respond to a 
change in the desired value. The inhibit timer is used to prevent 
unwanted operation as a result of rapidly oscillating or fluctuating 
desired position signal, or to slow actuator response in order to 
protect the mechanical valve from excessive wear and/or maintain 
actuator within its electrical rating. Refer to 2.3.2-3.
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3.4 Status – Indication

Status
Control

Alarms

Movement

Indication

Diagnostics

 

 

                                                                 

 

Indication
Monitor Relay  

S1  

S2  

S3  

S4  

S5  

S6  

                                                                  1/13

Indication status

This screen displays the indication relays statuses. The checkbox 
indicates that the relay is energised.

The Monitor Relay and relays S1-S4 are provided as standard, 
relays S5-S8 and relays S9-S12 are available options that are 
greyed out if the options are not present.

To scroll through this information use   .

1/13 Monitor Relay

Displays the Monitor Relay status.  A checked checkbox shows 
the relay is active, whilst an unchecked checkbox represents 
inactive.

When the monitor relay is used in availability mode; an inactive 
relay status indicates that the actuator is set to remote control, 
there are no detected internal failures and the actuator is 
powered.  An active relay status indicates the actuator is not 
available for remote control.

When the monitor relay is used in fault mode; an inactive relay 
status indicates that there are no detected internal failures and 
the actuator is powered.  An active relay status indicates the 
actuator has a fault present and the actuator is not available for 
remote control. 

For each relay function, please refer to 2.2.1.

2/13 S1

Displays the S1 relay status. When active, this indicates that relay 
S1 is energised. 

3/13 S2

Displays the S2 relay status. When active, this indicates that relay 
S2 is energised. 

4/13 S3

Displays the S3 relay status. When active, this indicates that relay 
S3 is energised.

5/13 S4

Displays the S4 relay status. When active, this indicates that relay 
S4 is energised.

6/13 S5

Displays the S5 relay status. When active, this indicates that relay 
S5 is energised.

7/13 S6

Displays the S6 relay status. When active, this indicates that relay 
S6 is energised.

8/13 S7

Displays the S7 relay status. When active, this indicates that relay 
S7 is energised.

9/13 S8

Displays the S8 relay status. When active, this indicates that relay 
S8 is energised.

10/13 S9

Displays the S9 relay status. When active, this indicates that relay 
S9 is energised.

11/13 S10

Displays the S10 relay status. When active, this indicates that relay 
S10 is energised.

12/13 S11

Displays the S11 relay status. When active, this indicates that relay 
S11 is energised.

13/13 S12

Displays the S12 relay status. When active, this indicates that relay 
S12 is energised.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3206 of 3354



A4US

US

A4

US A4

US

A4

A4 US

 US

 A4

 US

 A4

A4 US

IQ3 Full Configuration Manual – Section: Status   43

3.5 Status – Diagnostics

Status
Control

Alarms

Movement

Indication

Diagnostics

 

 

                                                                 

 

Diagnostics
Mains Fail  

Phase Loss  

Position Sensor  

Hardware Option  

Torque Sensor  

Network Alarm  

Config Error  

MEM Missing  

                                                                  1/8

Diagnostics status

This screen displays the actuators diagnostics status. The checkbox 
indicates that the fault is present.

To scroll through this information use   .

1/8 Mains Fail

Displays the power supply failure status. When active, this status 
indicates a power supply failure has occurred. If the backlight is 
still present it is likely that the third phase has been lost. Check all 
incoming phases.

2/8 Phase Loss

Displays the Phase Loss status. When active, this status indicates 
that one or more phases have been lost. Only the third phase 
is monitored so if the backlight is present then check the third 
phase is present. If the backlight is not present, check all phases. 

3/8 Position Sensor

Displays the absolute encoder fault status. When active, this 
status indicates that a fault with the absolute encoder has 
occurred. Check the encoder operation and loom. 

4/8 Hardware Option

Displays the communication fault status between the main control 
board and the option board. When active, this status indicates 
that a communication error has occurred. Check all connections 
between the option PCB and the main controller PCB.

5/8 Torque Sensor

Displays the fault status of the Torque Sensor. When active, this 
status indicates that a fault has occurred with the torque sensor. 
Check the torque sensor and loom.

6/8 Network Alarm

Displays the network fault status. When active, this status 
indicates that a fault has occurred in the network. Check all field 
connections for continuity and correct connection.

7/8 Config Error

Displays the EEPROM fault status. When active, this status 
indicates that a fault with the EEPROM has occurred. Check all 
configuration settings.

8/8 MEM Missing

Displays the EEPROM missing status. When active, this status 
indicates that the EEPROM is missing. The EEEPROM stores all the 
actuators settings and calibration. If the EEEPROM is physically 
missing, please contact Rotork for further advice.
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Data logs, which are able to store vast amounts of operational 
and environmental information, are provided as standard on the 
IQ. Due to the nature of the graphical display, information can 
be displayed locally at the actuator using the supplied Rotork 
Bluetooth® Setting Tool Pro.

The stored information can be used to view, diagnose and trend 
any type of operational condition that may affect the valve, 
actuator or process. With asset management becoming preferred, 
the data log helps to achieve goals set out by process conditions.

Refer to section 1.2 for connecting to the actuator. Once 
connected, use the four directional arrows to navigate to the 
main icon menu. From here you can highlight and select the Data 
log icon:

Open Limit

Main Menu

The first time you enter the data log menu, you will be given the 
opportunity to set the current time and date. This time and date 
is ONLY for the local display and does not affect the dates when 
you download the data log for viewing in Insight2. If you want 
to set the current time and date, please refer to section 4.6 for 
details.

Set Date

Open Limit

Hour

9

23

14

5

44

2013

Day

Minute

Month

Second

Year

Check the current time and press enter . You will now be 
shown the main Data log menu below:

Stopped
Data log Menu

Torque Logs

Event Logs

Trend Logs

Operation Logs

Partial Stroke

Set Log Date

4. Data Log

4 Data Log menu structure       Page

 4.1  Torque Logs        45

  4.1.1 Valve Torque Live      45

  4.1.2 Valve Torque Profile      46

  4.1.3  Valve Torque Reference     46

 4.2  Event Logs         47

  4.2.1  Control Event Log      47

   4.2.1-1  Event Log Filter      48

   4.2.1-2  Control Event Log     50

  4.2.2  Error Event Log       51

 4.3  Trend Logs         51

  4.3.1  Temperature       52

  4.3.2  Battery         52

  4.3.3  Vibration Average      53

  4.3.4  Vibration Peak       53

 4.4  Operation Logs        54

  4.4.1  Starts Profile        54

  4.4.2  Statistics        55

  4.4.3  Service Log        56

  4.4.4  Bluetooth Log       57

 4.5  Partial Stroke        58

  4.5.1  Partial Stroke Results     58

  4.5.2  Partial Stroke Torque     59

 4.6  Set Log Date        59
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Open Limit
Valve Torque Profile

Valve Torque Live

Valve Torque Profile

Valve Torque Reference

Torque Menu

Press  to view the selected Valve Torque graph.

4.1 Data Log – Torque Logs 4.1.1 Torque Logs – Valve Torque Live

Torque Live
Close

100

100

%T

%T

0

0
0 100Position

Pos: 36  %T: 12

Pos = Position, T = Torque

Valve Torque Live

This screen displays two torque graphs, showing live torque 
percentage output against the actuator position for open and 
close directions.

Pressing the  and  arrows moves the cursor between 
the open and close graphs.

Pressing the  and  arrows moves the cursor along at 
1% position increments.

The torque graph will update as the actuator is moving so that 
the profile can be viewed live during the actuator stroke. Each 
time the actuator moves from limit to limit the graph will be 
overwritten with the new data. No data is permanently stored on 
this page.
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4.1.2 Torque Logs – Valve Torque Profile

Torque Profile
Close Ave.

100

100

%T

%T

0

0
0 100Position

Pos: 36  %T: 8

Pos = Position, T = Torque

Valve Torque Profile

The graph displays two torque profiles detailing the average 
opening and closing torque as a percentage of rated torque by 
valve position. The data is averaged from the beginning of the 
log time to the last operation. It is overlaid with a torque graph 
of the last operation (solid line) for comparison with the average 
(shaded area).

The Torque Profile graph is useful when determining the amount 
of torque required to operate the valve throughout stoke. Excess 
valve torque and tight spots can be diagnosed using this graph 
to allow for relevant action to be taken.

Key presses

Pressing the  and  arrows cycles the cursor through 
the following graphs:

• Open - Selects the percentage torque graph in the
open direction.

• Close - Selects the percentage torque graph in the
close direction.

• Open Ave. - Selects the average torque graph in the
open direction.

• Close Ave. - Selects the average torque graph in the
close direction.

Pressing the  and  arrows moves the cursor along at 
each 1% position increments.

Pressing the  key allows you to zoom in on an area to 
see further detail. Pressing the  key cycles through: 0 – 
100%, -14 – 10%, and 90 – 115% position views.

4.1.3 Torque Logs – Valve Torque Reference

Reference
Close Ref

100

100

%T

%T

0

0
0 100Position

Pos: 36  %T: 100

Pos = Position, T = Torque

Valve Torque Reference

The graph displays two torque profiles detailing the opening 
and closing torque as a percentage of rated torque by valve 
position. The data is derived from a previously saved valve torque 
reference (shaded area) and is overlaid with the torque profile 
(solid line) from the last operation for comparison. 

To save a torque profile as a torque reference, first make sure 
you commission the actuator and valve as per section 2.1. Once 
commissioned and with full operating conditions present, stroke 
the valve using either local or remote control through its full 
limits to collect the data. Once this has been done, navigate 
to the Torque Reference screen and press . The following 
message will appear:

?
Save live log as 

log reference?

If the reference is required press  when OK is selected. 
The profile will now be stored.

Key presses

Pressing the  and  arrows cycles through the 
following:

• Open - Selects the percentage torque graph in the
open direction.

• Close - Selects the percentage torque graph in the
close direction.

• Open Ref - Selects the previously saved torque profile
graph in the open direction.

• Close Ref - Selects the previously saved torque profile
graph in the close direction.

Pressing the  and  arrows moves the cursor along at 
each 1% position increments.

Pressing the  key allows you to zoom in on an area to 
see further detail. Pressing the  key cycles through: 0 – 
100%, -14 – 10%, and 90 – 115% position views.

To save the valve torque reference, press the  key. A 
prompt will appear asking to confirm OK / Cancel.  
Use  and  to select a response and press .
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4.2 Data Log – Event Logs

Stopped
Event Logs

Control Event Log

Error Event Log

Event Logs

Press  to view the selected Event Log.

4.2.1 Event Logs – Control Event Log

Stopped
Control Event Log

Event Log Filter

Control Event Log
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4.2.1-1  Event Logs – Control Event Log – Event Log Filter

Stopped
Clear All

Select All

User Interface

Local Open  

Local Close  

Stop  

Local  

Remote  

                                                                  1/54

Event Log Filter

This screen contains a list of all the possible control parameters 
that can be shown in the Control Event log. In order to make 
viewing easier, the user can select the parameters they are 
interested in viewing. Once selected, these parameters will be 
listed in the Control Event Log screen.

The checkbox indicates the parameter will be displayed.

To scroll and highlight the control parameters use   
and  arrows.  

To toggle between show/hide parameter press    .

List of Control parameters

1/54  Clear All - Clears all selected options.

2/54  Select All - Selects all options.

User Interface

3/54  Local Open - Shows/hides local open events.

4/54  Local Close - Shows/hides local close events.

5/54  Stop - Shows/hides stop events.

6/54  Local - Shows/hides local events.

7/54  Remote - Shows/hides remote events.

Remote Hardwired Control

8/54  Open - Shows/hides remote hardwired control  
 open events.

9/54  Close - Shows/hides remote hardwired control  
 close events.

10/54  ESD - Shows/hides remote hardwired control ESD events.

11/54  Maintained - Shows/hides remote hardwired control   
 maintained events.

12/54  Close Interlock - Shows/hides remote hardwired control  
 close interlock events.

13/54  Open Interlock - Shows/hides remote hardwired control  
 open interlock events.

Remote Source 1 Control

14/54  Open - Shows/hides remote source 1 control  
 open events.

15/54  Close - Shows/hides remote source 1 control  
 close events.

16/54  ESD - Shows/hides remote source 1 control ESD events.

17/54  Maintained - Shows/hides remote source 1 control   
 maintained events.

Remote Source 2 Control

18/54  Open - Shows/hides remote source 2 control  
 open events.

19/54  Close - Shows/hides remote source 2 control close   
 events.

20/54  ESD - Shows/hides remote source 2 control ESD events.

21/54  Maintained - Shows/hides remote source 2 control   
 maintained events.
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Alarms

22/54  Thermostat - Shows/hides thermostat alarm events.

23/54  Torque Trip OP - Shows/hides torque trip in the open  
 direction alarm events.

24/54  Torque Trip CL - Shows/hides torque trip in the closing  
 direction alarm events.

25/54  Int.Timer Active - Shows/hides Interrupter Timer  
 alarm events.

26/54  Motor Stall - Shows/hides motor stall alarm events.

27/54  Inhibit Time - Shows/hides inhibit time alarm events.

28/54  Monitor Relay - Shows/hides monitor relay alarm events.

29/54  PStroke Fail - Shows/hides partial stroke failure  
 alarm events.

30/54  ControlContention - Shows/hides control contention  
 alarm events.

31/54  Comms Loss - Shows/hides communications loss  
 alarm events.

32/54  Phase Loss - Shows/hides phase loss alarm events.

33/54  Mains Restart - Shows/hides mains restart alarm events.

34/54  Phase Rotation - Shows/hides phase rotation  
 alarm events.

Status

35/54  Moving Open - Shows/hides moving open status events.

36/54  Moving Closed - Shows/hides moving closed  
 status events.

37/54  Contactor CW - Shows/hides clockwise contactor   
 energised status events.

38/54  Contactor ACW - Shows/hides anti-clockwise contactor  
 energised status events.

39/54  Open Limit - Shows/hides actuator open limit  
 status events.

40/54  Closed Limit - Shows/hides actuator closed limit  
 status events.

41/54  Manual - Shows/hides manual engaged status events.

42/54  PStroke Active - Shows/hides partial stroke active  
 status events.

Contacts (Checkbox indicates contact made)

43/54 S1  - Shows/hides contact S1 status.

44/54 S2  - Shows/hides contact S2 status.

45/54 S3  - Shows/hides contact S3 status.

46/54 S4  - Shows/hides contact S4 status.

47/54 S5  - Shows/hides contact S5 status.

48/54 S6  - Shows/hides contact S6 status.

49/54 S7  - Shows/hides contact S7 status.

50/54 S8  - Shows/hides contact S8 status.

51/54 S9  - Shows/hides contact S9 status.

52/54 S10 - Shows/hides contact S10 status.

53/54 S11 - Shows/hides contact S11 status.

54/54 S12 - Shows/hides contact S12 status.

4.2.1-1  Event Logs – Control Event Log – Event Log Filter  continued
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4.2.1-2  Event Logs – Control Event Log

Stopped
Control Event Log

Event Log Filter

Control Event Log

                                                                 

 

Stopped
Time: 10:28:13    20/05/2013                                 Event:2999

Pos: 100    Dem:0     T     0                                         Tmp27

Local Open Local Close

Local Stop Local

Remote HW Ctrl Close

HW Ctrl Open HW Ctrl Maint

HW Ctrl ESD Open Interlock

Close Interlock Primary Close

Scroll  Event                                                1/22

Control Event Log

This screen displays a date and time stamped log of actuator"s 
control events. The parameters that are displayed in this screen 
are determined by the selections made in the control event filter. 
To view each event, first select the parameters that are required 
as per section 4.2.1-1 and then scroll through each event.

As each event is viewed, the parameters selected will report 
its status along with the current position, demand, torque and 
temperature:

Key  Parameter

Pos: xxx    = Position in %

Dem: xxx = Demand in %

T: xxx  = Torque in %

Tmp: xxx   = Temperature in Deg C

The checkbox indicates the event has occurred.

To scroll through the control parameters use  and .   

To scroll through the event logs use  and .   
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4.2.2 Event Logs – Error Event Log

Stopped
Time: 20:21:20    22/05/2013                                 Event:150

Battery Mains Fail

Cust. Sup. Fail Phase Loss

TrqTrip Mid OP TrqTrip Mid CL

Trq Hi Alarm Trq HiHi Alarm

Motor Stall Control Alarm

Actuator Alarm Valve Alarm

Encoder Alarm Network Alarm

Scroll  Event                                                    1/5

Error Event Log

This screen displays the parameters of any events classed as 
an error or alarm. The parameters are not selectable and are 
displayed by scrolling down. The parameters show both internal 
and external alarms related to power supplies, valve torque and 
motor stall events and can be used to diagnose a range of issues.

The checkbox indicates the condition or error has occurred.

To scroll through the error parameters use  and .     

To scroll through the error events use  and .   

Battery  -  Displays the battery status.

Mains Fail  -  Displays the mains power failure   
  status.

Cust. Sup. Fail  -  Displays the customer supply status.

Phase Loss  -  Displays the phase loss status.

TrqTrip Mid OP  -  Displays the open torque trip status.

TrqTrip Mid CL  -  Displays the close torque trip status.

Trq Hi Alarm  -  Displays the Hi alarm status.

Trq HiHi Alarm  -  Displays the Hi-Hi alarm status.

Motor Stall  -  Displays the motor stall status.

Control Alarm  -  Displays the control alarm status.

Actuator Alarm  -  Displays the actuator alarm status.

Valve Alarm  -  Displays the valve alarm status.

Encoder Alarm  -  Displays the encoder alarm status.

Network Alarm  -  Displays the network alarm status.

Hardwired Fail  -  Displays the hardwired control status.

Comms Loss  -  Displays the communications loss   
  status.

ChkSum Err  -  Displays the check sum error status.

MEM Missing  -  Displays the EEPROM missing status.

Opt Not Detect  -  Displays the option not detected   
  status.

Trq Sensor Fail  -  Displays the torque sensor status.

PStroke Fail  -  Displays the partial stroke status.

Warm Reset  -  Displays the software reset status.

4.3 Data Log – Trend Logs

Stopped
Trend Logs

Temperature

Battery

Vibration Average

Vibration Peak

Trend Logs

Press  to view the selected Trend Log.
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4.3.1 Trend Logs – Temperature 4.3.2 Trend Logs – Battery

Open Limit
Trend Logs

Temperature

Battery

Vibration Average

Vibration Peak

                                                                 

 

Temperature
Temperature   Hr:0     Deg C:27

150

C

-60
0 24Hours

Actuator Temperature

This graph displays a temperature reading over the last 24 
hours/30 days/12 months/10 years. The temperature is taken 
from an internal sensor on the circuit board and can be affected 
by the heating effect of internal components. It may not reflect 
external ambient temperature. It can be used to monitor 
changes in temperature which may have an effect on operational 
conditions.

Pressing the  or  arrows moves the cursor along the 
graph by 1 hour/1 day/1 month/1 year increments.

Pressing the  key cycles through the timescales of 24 
hours/30 days/12 months/10 years.

Open Limit
Trend Logs

Temperature

Battery

Vibration Average

Vibration Peak

                                                                 

 

Battery
Battery     Hr:14     mV:8850

15000

mV

0
0 24Hours

Battery Charge

This screen displays a battery level graph in mV over the last 24 
hours/30 days/12 months/10 years. Effects on battery life include 
environmental conditions and usage. Refer to PUB0020-39 for 
further details on battery types and replacement procedures.

Pressing the  or  arrows moves the cursor along the 
graph by 1 hour/1 day/1 month/1 year increments.

Pressing the  key cycles through the timescales of 24 
hours/30 days/12 months/10 years.
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4.3.3 Trend Logs – Vibration Average

Open Limit
Trend Logs

Temperature

Battery

Vibration Average

Vibration Peak

                                                                 

 

Vibration Average
X Axis     Hr:0                     mG:0

8000

mG

0
0 24Hours

Vibration Average

This screen displays average vibration levels (in mG) over the 
last 24 hours/30 days/12 months/10 years. The sensor is located 
on the circuit board and can detect vibration (forces) in three 
axes. In normal mounting position (handwheel pointing up) you 
could expect to see around 980 mG constantly acting in the Y 
axis. With other mounting orientations, the forces measured 
(nominally) will be different*. Vibration analysis graphs may help 
the user understand how plant induced vibration affects actuator 
/ valve operation.

* The average vibration graph is intended to measure the vibrational 
forces over time in order to assist in identifying problematic vibration and 
is not intended  for accurate vibration analysis.

Pressing the  and  arrows cycles through the X, Y and 
Z axis. 

Pressing the  or  arrows moves the cursor along the 
graph by 1 hour/1 day/1 month/1 year increments.

Pressing the  key cycles through the timescales of 24 
hours/30 days/12 months/10 years.

4.3.4 Trend Logs – Vibration Peak

Open Limit
Trend Logs

Temperature

Battery

Vibration Average

Vibration Peak

                                                                 

 

Vibration Peak
Peak X     Hr:0                mG:400

8000

mG

0
0 24Hours

Peak Vibration 

This screen displays peak vibration levels over the last 24 
hours/30 days/12 months/10 years. The levels shown will be the 
highest recorded for that period*.

* The peak vibration graph is intended to measure the highest vibrational 
forces over time in order to assist in identifying problematic vibration and 
is not intended for accurate vibration analysis.

Pressing the  and  arrows cycles through the X, Y and 
Z axis. 

Pressing the  or  arrows moves the cursor along the 
graph by 1 hour/1 day/1 month/1 year increments.

Pressing the  key cycles through the timescales of 24 
hours/30 days/12 months/10 years.
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4.4 Data Log – Operation Logs

Stopped
Operation Logs

Starts Profile

Statistics

Service Log

Bluetooth Log

Operation Logs

Press  to view the selected Operation Logs.

Open Limit
Operation Logs

Starts Profile

Statistics

Service Log

Bluetooth Log

                                                                 

 

Starts Profile
Open

100

100

%

%

0

0
0 100Position

Pos: 36  %T: 4

Starts Profile

This screen displays two graphs showing the percentage of 
total motor starts against the actuator position in the open and 
close directions. Due to the screen resolution, the percentages 
can only be displayed in 1% increments. For isolating duty it 
is normal to see 100% of starts at each end of travel but for 
modulating duty the graph will be spread as in the example 
above. To prevent the scaling of the display exceeding the LCD 
capability, all percentages of starts are referenced to the highest 
number of starts for any given position and all other positions 
will show a percentage of the peak. This means however, 
for repeated equal pulsing throughout travel (i.e. regulating 
0%-25%-50%-75%-100%) the percentage of starts will be 
100% for each position. The graph is designed to give the user a 
quick visual indication of the starts profile. For accurate number 
of starts, please refer to section 4.4.2 Statistics.

Pressing the  and  arrows moves the cursor between 
the open and close graphs.

Pressing the  and  arrows moves the cursor along at 
1% position increments.

4.4.1 Operation Logs – Starts Profile
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4.4.2 Operation Logs – Statistics 

Open Limit
Operation Logs

Starts Profile

Statistics

Service Log

Bluetooth Log

                                                                 

 

Stopped
Temperature

Maximum C 32  

Date 16:35:03 22/04/2013 

Minimum C 0  

Minimum Time 13:14:07 22/04/2013 

Torque

Max Opening 18  

Date 16:57:33 20/03/2013 

                                                                     1/24

Statistics

This screen displays statistics of actuator operation. Date and 
times are only accurate if the date/time is set locally as per 
section 4.6.

To scroll through the statistics log use  and .  

Temperature

1/24 Maximum C - Displays the maximum temperature the 
internal enclosure has reached in degrees Celsius.

2/24 Date - Displays the date and time that the internal 
enclosure reached the maximum temperature.

3/24 Minimum C - Displays the minimum temperature the 
internal enclosure has reached in degrees Celsius.

4/24 Date - Displays the date and time that the internal 
enclosure reached the minimum temperature.

Torque

5/24 Max Opening - Displays the maximum opening torque the 
actuator has reached.

6/24 Date - Displays the date and time that the actuators 
maximum opening torque was reached.

7/24 Max Closing - Displays the maximum closing torque the 
actuator has reached.

8/24 Date - Displays the date and time that the actuators 
maximum closing torque was reached.

9/24 Ave. Torque % - Displays the actuators average torque as 
a percentage.

Power

10/24 Motor Run Time - Displays the total motor running time.

11/24 On Battery - Displays the total time the actuator has 
been on battery power.

12/24 Max On Time - Displays the maximum time the actuator 
has been powered on.

13/24 Max Off Time - Displays the maximum time the actuator 
has been powered off.

14/24 Power Ups - Displays the total number of times the 
actuator has been powered up.

Counts

15/24 Clock - Displays the current date and time (if set locally as 
in section 4.6).

16/24 Total Turns - Displays the total number of actuator turns.

17/24 Max Starts/Hr - Displays the maximum number of motor 
starts that occurred in an hour.

18/24 Date - Displays the date and time that the maximum 
number of motor starts occurred.

19/24 Open Starts - Displays the total number of motor starts 
in the open direction.

20/24 Close Starts - Displays the total number of motor starts 
in the closed direction.

Trips

21/24 Last Open Limit - Displays the date and time the 
actuator last reached its open limit.

22/24 Last Close Limit - Displays the date and time the 
actuator last reached its closed limit.

23/24 Open Reset Time - Displays the date and time the 
actuator last moved away from the open limit.

24/24 Cls. Reset Time - Displays the date and time the actuator 
last moved away from the closed limit.
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4.4.3 Operation Logs – Service Log

Open Limit
Operation Logs

Starts Profile

Statistics

Service Log

Bluetooth Log

                                                                 

 

Stopped
Operation

Total Turns 1821  

Ave. Torque % 2

Close Starts 2  

Open Starts 318  

Motor Run Time 0:00:20:59

Max Starts/Hr 51  

Date 09:58:38 29/07/2013 

                                                                     1/28

Actuator Service Log

This screen displays the operational data of the actuator. This 
section is primarily oriented towards operations that affect 
the servicing of the actuator; therefore some parameters may 
be repeated from the Statistics Log. Date and times are only 
accurate if set locally as per section 4.6.

To scroll through the statistics log use  and .  

Operation

1/28 Total Turns - Displays the total number of actuator turns.

2/28 Ave. Torque % - Displays the average actuator torque as a 
percentage of rated torque.

3/28 Close Starts - Displays the number of times the actuator 
has started to move in the close direction.

4/28 Open Starts - Displays the number of times the actuator 
has started to move in the open direction.

5/28 Motor Run Time - Displays the total motor run time. Days: 
Hours: Minutes: Seconds

6/28 Max Starts/Hr - Displays the maximum number of motor 
starts that have occurred in an hour.

7/28 Date - Displays the time and date that the maximum starts 
in an hour was recorded. Hours: Minutes: Seconds Day/Month/
Year

8/28 Last Close Limit - Displays the last time and date the 
actuator reached its closed limit. Hours: Minutes: Seconds Day/
Month/Year

9/28 Last Open Limit - Displays the last time and date the 
actuator reached its open limit. Hours: Minutes: Seconds Day/
Month/Year.

Close Torque

10/28 Max Value % - Displays the maximum applied close 
torque as a percentage of rated torque.

11/28 Date - Displays the time and date that the maximum 
applied close torque percentage was recorded. Hours: Minutes: 
Seconds Day/Month/Year

12/28 Last Torque Trip - Displays the time and date of the last 
instance the actuator"s torque trip was activated in the close 
direction. Hours: Minutes: Seconds: Day/Month/Year

13/28 Hi Alarm Count - Displays the number of times the Hi 
alarm has been triggered in the close direction.

14/28 HiHi Alarm Count - Displays the number of times the Hi/
Hi alarm has been triggered in the close direction.

Open Torque

15/28 Max Value % - Displays the maximum applied open 
torque as a percentage of rated torque.

16/28 Date - Displays the time and date that the maximum 
applied open torque percentage was recorded. Hours: Minutes: 
Seconds: Day/Month/Year

17/28 Last Torque Trip - Displays the time and date of the last 
instance the actuator"s torque trip was activated in the open 
direction. Hours: Minutes: Seconds Day/Month/Year

18/28 Hi Alarm Count - Displays the number of times the Hi 
alarm has been triggered in the open direction.

19/28 HiHi Alarm Count - Displays the number of times the Hi/
Hi alarm has been triggered in the open direction.

Temperature

20/28 Maximum C - Displays the maximum internal actuator 
temperature in degrees Celsius.

21/28 Date - Displays the time and date stamp when the 
maximum reached actuator temperature was recorded. Hours: 
Minutes: Seconds: Day/Month/Year

22/28 Minimum C - Displays the minimum internal actuator 
temperature in degrees Celsius.

23/28 Date - Displays the time and date stamp when the 
minimum reached actuator temperature was recorded. Hours: 
Minutes: Seconds: Day/Month/Year.

Power

24/28 On Battery - Displays the total time the actuator has 
been awake on battery power. Days: Hours: Minutes: Seconds

25/28 Power Ups - Displays the total number of actuator power 
ups.

26/28 Max On Time - Displays the longest time that the 
actuator has been powered on in one instance. Days: Hours: 
Minutes: Seconds:

27/28 Max Off Time - Displays the longest time that the 
actuator has been powered off in one instance. Days: Hours: 
Minutes: Seconds:

Service

28/28 Last Service - Displays the time and date of the actuators 
last service. Hours: Minutes: Seconds: Day/Month/Year.
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4.4.4 Operation Logs – Bluetooth Log

Open Limit
Operation Logs

Starts Profile

Statistics

Service Log

Bluetooth Log

                                                                 

 

Stopped
Time Name

15:36:24 09/05/2013 BST  100E86D24.10

15:46:33 09/05/2013 BST  100E86D24.10

15:49:15 09/05/2013 BST  100E86D24.10

07:56:33 10/05/2013 BST  100E86D24.10

08:06:27 10/05/2013 BST  100E86D24.10

08:26:26 10/05/2013 BST  100E86D24.10

                                                                    

Bluetooth Log

This screen displays a log of all Bluetooth device connections. 
Each device that has successfully connected leaves a footprint of 
its device name, MAC address and access level, along with a time 
and date stamp (if set locally as per section 4.6).

To scroll through the Bluetooth log use   and  .  
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4.5 Data Log – Partial Stroke Logs

Open Limit
Partial Stroke

Partial Stroke Results

Partial Stroke Torque

Partial Stroke Logs

Press  to view the selected Partial Stroke Log.

Open Limit
Partial Stroke

Partial Stroke Results

Partial Stroke Torque

                                                                 

 

Stopped
Time Result

09:10:56 02/01/2013   

10:05:02 14/02/2013   

10:23:24 16/02/2013   

12:24:43 19/03/2013   

14:38:57 20/05/2013-   

15:02:23 26/05-/2013   

                                                                      

Partial Stroke Results

This screen displays the results of the Partial Stroke movements 
that have taken place. The results are displayed as a simple pass 
or fail next to the date and time stamp of each partial stroke (if 
set locally as per section 4.6).

To scroll through the Partial Stroke Logs use    
and  .  

4.5.1 Partial Stroke Logs – Partial Stroke Results
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4.5.2 Partial Stroke Logs – Partial Stroke Torque

Open Limit
Partial Stroke

Partial Stroke Results

Partial Stroke Torque

                                                                 

 

Partial Stroke
Open

100

100

%

%

0

0
0 100Position

Pos: 51  %: 0

Partial Stroke Torque

This screen displays a torque graph of the last partial stroke 
movement. This graph is used to plot the torque required to 
operate the valve during the last partial stroke operation and may 
help to analyse problems with the valve and its condition.

Pressing the  and  arrows moves the cursor between 
the open and close graphs.

Pressing the  and  arrows moves the cursor along at 
1% position increments.

4.6 Data Log – Set Log Date

Set Date

Stopped

Hour

9

23

14

5

44

2013

Day

Minute

Month

Second

Year

Set Log Date

This screen allows the user to locally set the current date and 
time for the data log. This time and date is only used for local 
indication and does not affect the stored data when downloaded 
to a PC device when viewing within Rotork Insight2 software.

To select the date and time fields use   and  arrows.

To change the selected date and time fields use  and  
arrows.

To confirm the changes select OK and press .
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5. Assets

Asset management is an increasingly desirable requirement 
in process industries and can be used to manage valve asset 
performance, availability and maintenance schedules. Information 
regarding the process, valve and actuator can be stored in the 
IQ3. In addition to this the installation and commissioning dates 
along with the service history of the actuator can be recorded. 
Asset management alarms can also be set to indicate possible 
maintenance required. 

Stored asset information can be shown on the actuator display 
using the supplied Rotork Bluetooth® Setting Tool Pro. When the 
actuator configuration file is downloaded, using the Bluetooth® 
Setting Tool Pro or directly with a PC running Insight 2, asset 
data is appended along with the actuator build and configuration 
data. The actuator configuration and asset data can be exported 
as a CSV file from Insight 2.

It is therefore important that data regarding the valve-actuator 
tag, valve details and process information are populated by 
the user or their agent. Rotork will populate actuator build 
data automatically on manufacture. Other applicable data will 
be populated when contracted to commission or service the 
actuator. 

Open Limit

Open Limit
Assets

Actuator

Valve

2nd Stage Gear Box

Service History

Service Alarms

Namur 107

Online Help

Main Menu

The asset menu is split into different categories for each type of 
data. The full assets menu structure is shown below:

5.0  Assets menu structure       Page

 5.1 Actuator –  
 data regarding the actuator and its build    61

  5.1.1  Actuator Name Plate     61

  5.1.2  Actuator Std Build      63

  5.1.3  Actuator Opt Build      63

 5.2 Valve –           64 
 data regarding the valve and process    

 5.3 2nd Stage Gear Box –        64 
 data regarding the second stage gearbox  
 (when fitted)          

 5.4 Service History –         65 
 dates of FAT, commissioning and  
 last service           

 5.5 Service Alarms –         65 
 sets alarms for indicating that valve and  
 actuator service is due         

 5.6 Namur 107 –          66 
 configure monitored valve and actuator  
 status alarms for standard Namur 107  
 diagnostic system indication        

 5.7 Online Help –          67 
 QR code link          
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5.1 Assets – Actuator 

Open Limit
Actuator

Actuator NamePlate

Actuator Std Build

Actuator Opt Build

                                                                 

Stopped

Actuator NamePlate

Tag (-o-) [-O-] (-o-)

Serial No Dans Demo

Size IQS12  

Base F10

Coupling A  

Wiring Diag 123B0000

Speed 24.0

                                                                     1/11

Actuator Name Plate Information

This screen displays the nameplate information of the actuator. 
Should the physical nameplate become damaged or lost, 
the information for the actuator will remain accessible. The 
information shown is read only with the exception of the 
actuator Tag which can be edited by the user after entering a 
valid password.

To change, press  to select the highlighted field.

Use  and  to scroll through alphabetic and numerical 
figures to display the required character.

Use  to move to the next character.

Use  to delete the previous character.

Use  to save the information.

1/11 Tag

The tag entry in Actuator Nameplate will be shown on the 
actuators set home screen display. The tag name entered should 
be the valve and/or actuator reference that identifies the asset 
within the site process control scheme. If the tag was supplied at 
time of order, Rotork will populate the entry automatically.

The user may edit the tag after a valid password has been 
entered. 

2/11 Serial No 

Displays the actuator serial number. This should always be 
quoted when making any enquiry to Rotork or our agents.

3/11 Size 

Displays the actuator model and size, for example "IQ25".

4/11 Base 

Displays the actuator base size according to standard ISO 5210 
for metric bases and MSS SP-102 for imperial bases, for example 
"F14".

5/11 Coupling 

Displays the actuator drive coupling type and designation 
according to standard ISO5210. The drive couplings available are 
A, Z3*, B1, B3, B4.

*Z3 coupling is an extended length version of an "A" coupling but with 
the same stem acceptance dimension. It is a Rotork standard and is not 
referenced in standard ISO5210.

5.1.1 Actuator – Actuator Nameplate 
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6/11 WiringDiag 

Displays the actuator Wiring Diagram number. Standard wiring 
diagrams can be downloaded from http://wiring.rotork.com 
using the wiring diagram selector link.

Wiring Diagrams prefixed "WD" are non-standard and user 
specific. For a copy, contact Rotork.

7/11 Speed 

Displays the actuator output speed in RPM. If a 2nd stage 
gearbox is used in combination with the actuator, the 
combination output speed will be subject to the gearbox ratio. 
For multi turn combinations (gearbox types prefixed "IB", "IS" or 
"MTW" refer to 5.3) divide the displayed speed by the gearbox 
ratio to obtain the combination output speed in rpm. 

For quarter turn combinations (gearbox types prefixed "IW", 
"IWD" or "MOW" refer to 5.3) divide the gearbox ratio by 4 
then divide the result by the actuator speed (RPM) and multiply 
by 60 to get the 90°operating time in seconds.

For actuator types "IQL" or "IQML", the speed quoted is the 
linear output travel in mm/second.

8/11 MaxTorque 

Displays the actuator maximum (catalogue) rated torque in 
Newton metres (Nm). The Maximum rated torque is that at 
100% torque setting. The torque may be set in the range 40% 
to 100%, refer to 2.1. Unless specified with order, on despatch, 
the torque will be set at 40%.

9/11 Enclosure 

Displays the actuator enclosure type. For full details, refer also to 
the actuator physical nameplate.

Available enclosures include the following. Others may be shown 
depending on certification.

Non Hazardous 
(IEC50529)

Non Hazardous 
(IEC50529) Canada

IP68 IP68 CSA

Hazardous ATEX 
(EEA)

Hazardous IEC 
(regional)

Hazardous US 
(NEC500)

II 2 GD EXD IIB T4 IEC EXD IIB T4 FM GRPS C,D,E,F&G

II 2 GD EXD IIC T4 IEC EXD IIC T4
FM GRPS 
B,C,D,E,F&G

II 2 GD EXDE IIB T4 IEC EXDE IIB T4

II 2 GD EXDE IIC T4 IEC EXDE IIC T4

Hazardous Brazil Hazardous Canada Hazardous Japan

INMETRO EXD IIB T4
CSA CL1DIV1  
GRCD T4

TIIS (EXDIIBT4X)

INMETRO EXD IIC T4
CSA CLI DIV1 
GRBCDT4

INMETRO EXDE IIB 
T4

INMETRO EXDE IIC 
T4

 

10/11 Supply 

Displays the actuator power supply build voltage. The build 
voltage is that specified by the end user and must be used when 
operating the actuator at all times.

For actuators built with 3 phase AC power supplies, the voltage 
can be confirmed as three phase if IQ is shown in 3/11.

For actuators built with single phase AC power supplies, the 
voltage can be confirmed as single phase if IQS is shown in 3/11.

For actuators built with DC power supplies, the voltage can be 
confirmed as DC if IQD is shown in 3/11.

For any power supply queries please contact Rotork quoting the 
actuator serial number.

As standard, actuators are specified to operate at their stated 
catalogue torque performance with a tolerance of nominal 
voltage +/- 10%. Duty performance is specified at nominal 
voltage +/-0%.

Excess or insufficient voltage supply may cause increased motor 
heating.

For valve maker FAT purposes, where the actuator is built for 
a power supply different to that available at the valve maker"s 
or integrator"s site, contact Rotork prior to powering up the 
actuator.

11/11 Build Date 

Displays the actuator production test date. YearMonthDay 
(YYYYMMDD).

5.1.1 Actuator – Actuator Nameplate continued
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5.1.2 Actuator – Actuator Std Build

Open Limit

User Interface

Serial No SERIAL USER INTERFACE

Software Version v104 (3708)

BT Mac 00:07:80:5a:80:43

FCC ID: QOQWT12

IC: 5123A-BGTWT12A

Telec R 205 WW 2010067

Control Board

                                                                     1/11

Actuator Standard Build Information

This screen allows the user to view the standard build details of 
the actuator. All information shown is read only.

To scroll through this information use  and . 

 User Interface

1/11 Serial No – Displays the serial number of the user interface 
module.

2/11 Software Version – Displays the software version of the 
user interface module.

3/11 BT Mac – Displays the Bluetooth MAC address of the user 
interface module.

4/11 FCC ID: - Displays the user interface modules Federal 
Communications Commission Bluetooth identification.

5/11 IC: - Displays the user interface modules Industry Canada 
Bluetooth identification.

6/11 Telec R – Displays the user interface modules Telecom 
Engineering Center Bluetooth identification.

 Control Board

7/11 Serial No – Displays the serial number of the control board.

8/11 Software Version – Displays the software version of the 
control board.

 Position Sensor

9/11 Serial Number – Displays the serial number of the position 
sensor.

10/11 Software Version – Displays the software version of the 
position sensor.

 Torque Sensor

11/11 Serial Number – Displays the serial number of the torque 
sensor. 
 

5.1.3 Actuator – Actuator Opt Build

Close Limit

Option1

Type Analogue

Serial No 1227BX0160002901=10

Software Version v105 (  843)

Option2

Type Relays

Serial No 1216BX0250004802=12

Software Version v102 (  1919)

                                                                     1/12

Actuator Option Build Information

This screen allows the user to view the details for any options 
fitted to the actuator. Up to four options can be fitted to the IQ3 
(this is dependent on number of terminals available and inter-
option compatibility).

To scroll through this information use  and . 

 Option 1

1/12 Type – Displays the type of option fitted.

2/12 Serial No – Displays the serial number of the option board 
fitted.

3/12 Software Version – Displays the software version of the 
option fitted.

 Option 2

4/12 Type – Displays the type of option fitted.

5/12 Serial No – Displays the serial number of the option board 
fitted.

6/12 Software Version – Displays the software version of the 
option fitted.

 Option 3

7/12 Type – Displays the type of option fitted.

8/12 Serial No – Displays the serial number of the option board 
fitted.

9/12 Software Version – Displays the software version of the 
option fitted.

 Option 4

10/12 Type – Displays the type of option fitted.

11/12 Serial No – Displays the serial number of the option board 
fitted.

12/12 Software Version – Displays the software version of the 
option fitted.
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5.2 Assets – Valve

 

Stopped

Valve

Tag DN150-C

Serial No BV278904

Type Butterfly  

Size / DN 4"

Manufacturer Triumph  

Service Fluid ProcessOil

Service Temp 130C

                                                                     1/9

Valve Information

This screen allows the user to view and edit information about 
the attached valve, once a valid password has been entered. 
This may be useful for displaying the valve details if the valve 
tag plate is missing, or for matching a valve to an actuator after 
valve/actuator repair.

To edit information, use  and  to select the highlighted 
field.

To change, press  to select the field.

Use  and  to scroll through alphabetic and numerical 
figures to display the required character.

Use  to move to the next character.

Use  to delete the previous character.

Use  to save the information.

To escape without saving press  .

1/9 Tag – Displays the valve tag.

2/9 Serial No – Displays the serial number of the valve.

3/9 Type – Displays the valve type.

4/9 Size / DN – Displays the valve size.

5/9 Manufacturer – Displays the valve manufacturer.

6/9 Service Fluid – Displays the valve service fluid.

7/9 Service Temp – Displays the valve service temperature.

8/9 Location – Displays the recorded location of the valve.

9/9 Installation Date – Displays the installation date of the 
valve. YearMonthDay (YYYYMMDD).

5.3 Assets – 2nd Stage Gear Box

 

Stopped

2nd Stage Gear Box

Serial No Z123456789

Type IB12

Ratio 6:1  

MA 5.1

                                                                     1/4

Gearbox Information

This screen allows the user to view information about the 
attached gearbox and edit this information once a valid password 
has been entered.

To edit information, use  and  to select the highlighted 
field.

To change, press  to select the field.

Use  and  to scroll through alphabetic and numerical 
figures to display the required character.

Use  to move to the next character.

Use  to delete the previous character.

Use  to save the information.

To escape without saving press  .

1/4 Serial No – Displays the serial number of the gearbox.

2/4 Type – Displays the gearbox type.

3/4 Ratio – Displays the gearbox ratio. This is the number of 
actuator output turns required to output one full gearbox turn.

4/4 MA – Displays the gearbox mechanical advantage. This is the 
factor that the actuator output torque is multiplied by to give the 
actuator/gearbox combination output torque.
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5.4 Assets – Service History

 

Stopped

Service History

FAT Date 20130225

Commission Date 20130319

Inspection Date 20130621  

                                                                     1/3

Service History Information

This screen allows the user to view and edit information about 
the actuator"s service history, once a valid password has been 
entered.

To edit information, use  and  to select the highlighted 
field.

To change, press  to select the field.

Use  and  to scroll through alphabetic and numerical 
figures to display the required character.

Use  to move to the next character.

Use  to delete the previous character.

Use  to save the information.

To escape without saving press  .

1/3 FAT Date – Displays the actuator factory acceptance test 
date. YearMonthDay (YYYYMMDD). 

2/3 Commission Date – Displays the actuator commission date. 
YearMonthDay (YYYYMMDD).

3/3 Inspection Date – Displays the actuator inspection date. 
YearMonthDay (YYYYMMDD).

Note: the date format for service history attributes may vary 
depending on user preference.

5.5 Assets – Service Alarms

Stopped

Open Torque

Hi Alarm % 75%

HiHi Alarm % 80%

Close Torque

Hi Alarm % 50%

HiHi Alarm % 85%

Misc Trip Levels

Max Starts/Hr  1200

                                                                     1/9

Service Alarms

This screen allows the user to set actuator service alarms if a valid 
high level password has been entered. Actuator service alarms 
are meant for indication only and will aid the user to schedule 
effective maintenance of the actuator/valve. Service torque 
alarms will only display a visual alarm and do not act in the same 
way as a torque trip alarm.

Alarms can be set to activate when a selected condition has 
occurred. This is a visual indication displayed locally at the 
actuator. The user can also set the Amber LED to flash when 
one or more of the set conditions are in an alarm state. Refer to 
2.2.2. In addition, for remote monitoring, an output relay can be 
set to indicate when one or more service alarm conditions are 
active. Refer to 2.2.1.

Typical uses

Torque level detection: For example, if the application requires a 
torque trip level to be set at 80%, but the user wants to know 
when the valve torque demand reaches a high level, then the 
user can set the Hi Alarm to 70%. If the user also wants to know 
when a mid-travel torque trip is imminent, they can set the Hi Hi 
Alarm to 75%. 

To prevent spurious torque level alarms being generated, the 
Hi and Hi Hi Alarms ignore valve seating torque trips. They are 
only generated if Mid-travel torque exceeds the levels set for the 
service alarms.

To edit the alarms use  and  to highlight the required 
field.

To change, press  to select the field.

Use  and  to scroll through percentage torque or 
numbers to display required value.

Use  to save the information.

To escape without saving press  .
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5.5 Assets – Service Alarms continued

 Open Torque

1/9 Hi Alarm % - Allows the user to set a value for an open 
torque alarm. E.g. 70%.

2/9 HiHi Alarm % - Allows the user to set a value for a second 
open torque alarm. E.g. 75%.

 Close Torque

3/9 Hi Alarm % - Allows the user to set a value for a close 
torque alarm. E.g. 70%.

4/9 HiHi Alarm % - Allows the user to set a value for a second 
close torque alarm. E.g. 75%.

 Misc Trip Levels

5/9 Max Starts/Hr – Allows the user to set a value for the max 
starts per hour alarm. E.g. 50 starts.

6/9 Total Starts – Allows the user to set a value for the total 
starts alarm. E.g. 5000 starts.

7/9 Total Turns – Allows the user to set a value for the total 
turns alarm. E.g 15,000 turns.

 Service

8/9 Interval (Months) – Allows the user to set an alarm for 
the next service due. Displays number of months between each 
service.

 Alarms

9/9 Clear Active Alarms – Clears all active alarms.

5.6 Assets – Namur 107

Close Limit
Namur Level MAN OOS FNC FAI

Battery Low

Local Ctrl Fault

Mains Fail

Thermostat

Serv. Contactor

Service Due

Hi Hi Torq. Alarm

                                                                        1/24

Namur 107 Settings

This screen allows the user to view alarms for Namur 107 
recommendations and set these alarms once a valid password 
has been entered. The Namur 107 diagnostics framework splits 
actuator condition statuses into four groups. This is based on the 
outcome severity of an active condition or the type of condition 
shown. The four settings available for NAMUR 107 diagnostics 
are:

Namur Allocation Description Alarm 
 MAN Maintenance required N107 Maintenance 
 OOS Out of specification N107 Out of Specification 
 FNC Function check N107 Function Check 
 FAI Failure N107 Failure

Namur 107 alarms are meant for indication only and will alert the 
user to potential operational issues with the actuator/valve. 

Alarms can be set to activate when a selected condition has 
occurred. For remote monitoring, an output relay can be set to 
indicate an N107 alarm type is active, refer to 2.2.1. The Namur 
107 system enables multiple actuator conditions to be monitored 
through one relay output remotely. This will initiate further 
investigation into the root cause of the problem.

Typical uses

For example, a process controller requires detailed N107 
diagnostics to integrate a new process into an existing Namur 
107 system. Particular actuator conditions will be monitored 
and assigned to user specified N107 alarms for monitoring. Each 
N107 alarm can be allocated to a relay output to provide remote 
diagnostics for various actuator conditions, refer to 2.2.1.

The Battery Low, Service Due and Hi Torque Alarm conditions are 
assigned to the N107 Maintenance category. Should one of these 
conditions become active, an output relay, correctly configured 
for the N107 Maintenance alarm, will indicate a maintenance 
issue. The operator will then be able to check the status of the 
actuator to determine which of the three allocated conditions are 
active and find the appropriate solution.

Other conditions can be configured to the remaining Namur 107 
categories and integrated into the system appropriately.

To edit information use   and   to highlight the 
required field.

To change, press  to select /deselect the field.
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1/24 Battery Low – Allows the user to set NAMUR 107 
diagnostics for battery charge low.

2/24 Local Ctrl Fault – Allows the user to set NAMUR 107 
diagnostics for a fault occurring with the local control.

3/24 Mains Fail – Allows the user to set NAMUR 107 
diagnostics for mains power failure.

4/24 Thermostat – Allows the user to set NAMUR 107 
diagnostics for a thermostat trip occurring.

5/24 Serv. Contactor – Allows the user to set NAMUR 107 
diagnostics for contactor service required.

6/24 Service Due – Allows the user to set NAMUR 107 
diagnostics for actuator service due. Refer to 5.5.

7/24 Hi Hi Torq. Alarm – Allows the user to set NAMUR 107 
diagnostics for the Hi Hi torque alarm. Refer to 5.5.

8/24 Hi Torque Alarm – Allows the user to set NAMUR 107 
diagnostics for the Hi torque alarm. Refer to 5.5.

9/24 Motor Starts – Allows the user to set NAMUR 107 
diagnostics for motor starts. Refer to 5.5.

10/24 Total Turns – Allows the user to set NAMUR 107 
diagnostics for total turns. Refer to 5.5.

11/24 Monitor Relay – Allows the user to set NAMUR 107 
diagnostics for monitor relay. Refer to 2.2.1.

12/24 Control Fail – Allows the user to set NAMUR 107 
diagnostics for control failure.

13/24 Actuator Fail – Allows the user to set NAMUR 107 
diagnostics for actuator failure.

14/24 Comms Loss – Allows the user to set NAMUR 107 
diagnostics for communications loss.

15/24 Opt Not Detect – Allows the user to set NAMUR 107 
diagnostics for option card not detected.

16/24 PStroke Fail – Allows the user to set NAMUR 107 
diagnostics for partial stroke failure. Refer to 2.3.2-4.

17/24 Valve Obstructed – Allows the user to set NAMUR 107 
diagnostics for valve obstructed.

18/24 Valve Jammed – Allows the user to set NAMUR 107 
diagnostics for valve jammed.

19/24 Pos. Limp Home – Allows the user to set NAMUR 107 
diagnostics for position sensor reduced functionality.

20/24 End Travel Mov. – Allows the user to set NAMUR 107 
diagnostics for actuator travel beyond set limits.

21/24 Net. Card Fault – Allows the user to set NAMUR 107 
diagnostics for network card fault.

22/24 Cust. Sup. Fail – Allows the user to set NAMUR 107 
diagnostics for customer supply failure.

23/24 Valve Travel Time – Allows the user to set NAMUR 107 
diagnostics for valve travel time.

24/24 Wrong Dir. Det. – Allows the user to set NAMUR 107 
diagnostics for wrong direction detected.

5.6 Assets – Namur 107 continued 5.7 Assets – Online Help

Rotork Support

This screen displays a QR code to direct users to the support 
section of the Rotork website. This page enables the user to 
source documentation, software and training resources for 
Rotork products.
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Rotork Controls Inc.
tel +1 (585) 247 2304
fax +1 (585) 247 2308
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Redefining Flow Control

Scan with your smart phone 
for more information on 
this product range

www.rotork.com

A full listing of our worldwide sales and 
service network is available on our website.

As part of a process of on-going product development, Rotork reserves the right to amend 
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For the very latest version release, visit our website at www.rotork.com

The name Rotork is a registered trademark. Rotork recognises all registered trademarks. 
The Bluetooth® word mark and logos are registered trademarks owned by Bluetooth SIG, 
Inc. and any use of such marks by Rotork is under license. Published and produced in the 
UK by Rotork Controls Limited. POWSH0913
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fax +44 (0)1225 333467
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3.4.3 HMA 
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Seat is O�set
from Center Line

of the Shaft

Center Line
of Plug Shaft

A. Non-Clog Design
The unrestricted �ow area com-
bined with smooth streamline con-
touring allows passage of large
solids to prevent potential clogging
and provide low headloss.

B. Eccentric Action
Provides positive shut o� with wear
resistant action and low torque.

C. Full Top Access Cover
Provides accessibility for inspection
without removal of the valve from
the line.

D. Friction Collar with 
Memory Stop

Secures valve plug in any position
and includes a nylon bearing for
ease of operation.

E. V-Type Packing
Field adjustable and replaceable
without removal of worm gear or
motor actuators.

F. Removable POP™ 
Shims

Packing Overload Protection Shims
protect packing by preventing over-
load during �eld adjustment.

G. Radial Bearings
Heavy Duty, T316 Stainless Steel,
Permanently Lubricated.

H. Thrust Bearing
Upper: PTFE - Provides ease of actu-
ation during operating conditions.
Lower: Stainless Steel - Prevents
wear to plug and Grit-Guard.

I.  Grit-Guard™ Shaft 
Seal 

The Val-Matic Exclusive Grit-Guard™
shaft seal extends packing and bear-
ing life by minimizing contact with
abrasive line media.

J.  Seat 
Welded overlay of 95% pure nickel
applied directly to the body using a
state-of-the-art robotic welding sys-
tem for a consistent, high quality
weld. Machined and ground to a
smooth �nish.

K. Plug
Fully rubber encapsulated molded
plug eliminates exposed surfaces
preventing corrosion and delamina-
tion.

Grit Seal Thrust
Bearing

Radial Bearing

A

E

F

H

I

J

K

DB

C

I

G

FEATURE HIGHLIGHTS

Open
Memory
Stop

Closed
Stop

Nylon
Bearing

Friction
Adjustment

H

Eccentric Action Friction Collar

Lower Bearing
Journal

G

2
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Proven Design
With installations worldwide, the Val-Matic Cam-
Centric ® Plug Valve has proven itself as the preferred
valve for wastewater, industrial waste and process
applications. The Cam-Centric ® Plug Valve is a ¼ turn
eccentric plug valve allowing cost e�ective, low torque
actuation for pump control, shut-o� and throttling
service.  The valve’s eccentric action rotates the plug in
and out of the seated position with minimal contact,
thereby preventing high torque and wear to the valve
seat and plug. The combination of the eccentric action,
stainless steel bearings, Grit-Guard™ seals and heavy
duty nickel seat assures long life with minimal mainte-
nance.

Preferred Features
The Cam-Centric ® Plug Valve features a shaft sealing
system that utilizes V-Type packing, a packing follower
and a Grit-Guard™ seal for ease of maintenance and
to reduce wear.  The Grit-Guard™ seals reduce wear by
preventing grit and media from reaching the bearings
and packing to prevent plug lock up. The seals are
standard in both the upper and lower journals (Figures
1 & 2).  To prevent the packing from being over tight-
ened, the shaft seal incorporates POP™ (Packing
Overload Protection) Shims. The packing is easily
adjusted by removing the POP™ shims as necessary uti-
lizing the pull tab feature (Figure 1).  Adjustment or

replacement of the V-Type packing can be done with-
out removal of the gear, motor or cylinder actuator. 

The Cam-Centric ® bearing package consists of perma-
nently lubricated, T316 stainless steel radial bearings in
both the upper and lower journals. The upper thrust
bearing is made of Te�on and the lower thrust
bearing is T316 stainless steel.  The bearings 

are protected from grit related wear by the Grit-
Guard™ seals (Figures 1 & 2).

The Cam-Centric ® Plug Valve utilizes a totally encapsu-
lated molded plug to protect exposure to corrosion
and delamination in severe abrasive applications. 

The valve seat is a welded overlay of 95% pure nickel
applied directly to the body on a machined surface
using a state-of-the-art robotic welding system for a
consistent, high quality weld (Figure 3).

Advanced Technology
Incorporating the latest in valve technology assures a
high-quality valve that will provide long service.  The
design process utilized solid Modeling and Finite
Element Analysis (FEA) of the key structural compo-
nents.  Flow and torque data was derived from �ow
tests, mathematical models and Computational Fluid
Dynamics (CFD).  Manufacturing technology uses auto-
mated process control in the foundry and ISO 9001
controlled manufacturing processes.  Every valve is
tested in accordance with AWWA C517 and MSS SP-
108 on automated hydraulic test rigs with gauges cali-
brated per ISO standards.

3

FEATURE BENEFITS

GLAND
FOLLOWER

GRIT-GUARD™

V-TYPE
PACKING

THRUST
BEARING

RADIAL
BEARING

POP™
SHIMS WITH
PULL TABS

Figure 1. Upper Bearing Journal

Figure 3. Robotic welding of nickel seat

Grit-Guard Thrust
Bearing

Radial Bearing

Figure 2. Lower Bearing Journal
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4

INSTALLATION DIMENSIONS
DIRECT NUT OPERATED
FLANGED, MECHANICAL JOINT, THREADED END CONNECTIONS

(FLG.)

(MJ)

(THREADED)

G

A1

F

A2

A3

3mm

S

E

A

T

G

F

A3
3mm-+

-+

3mm-+

OP E N

OPEN

MEMORY

STOP

REVERSE

PRESSURE
PRESSURE

NOTES:

WRENCH HEAD

1” SCHEDULE 40 PIPE

OPEN

1” SCHEDULE 40 PIPEWRENCH HEAD

L

OPEN

L

Chain Lever

Hand Lever Direct Nut

REVERSE DIRECT A1 A2 A3 F G L

25 - - 5801RTL Incl. - 175 175 - - 79 48 81 -

50 - - 5802RTL Incl. - 175 175 - - 133 73 108 -

65 5825RN - 5825RTN 4L 3CH 175 175 191 - 222 114 244 406

80 5803RN 5903RN 5803RTN 4L 3CH 175 175 203 292 222 114 244 406

100 5804RN 5904RN - 4L 4CH 175 175 229 362 - 141 278 559

150 5806RN 5906RN - 8L 6CH 50* 100* 267 400 - 179 313 813

200 5808RN 5908RN - 8L 8CH 50* 100* 292 438 - 222 353 1118

DIMENSIONS (mm) A1 A2 A3 F GACTUATOR ∆P RATING PSI VALVE 
SIZE

FLANGED 
MODEL NO.

MJ MODEL 
NO.

THREADED 
MODEL NO.

HANDLEVER 
MODEL NO.

CHAINLEVER 
MODEL NO.

SEAT END

S
EA

T 
E

N
D

CLOSE STOP

DIRECT

1. Flange drilling conforms to AS4087 Class 16.
2. Mechanical Joint (MJ) Ends conform to ANSI / AWAW C110/A21.10.
3. Threaded End conforms to ANSI/ASME B1.20.1

4. Handlevers (i.e. 3L) Chainlevers (i.e. 3CH), and Chain 
(1CN) are ordered separately.
5. Consult factory for 100% ported valve dimensions.

* Worm gear actuators recommended for higher pressure ratings.
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5

S
E

A
T

 E
N

D

H

G

F

A1

OPEN

* SPUR GEAR

A2

(FLG.)

(MJ)

DIRECT

PRESSURE

REVERSE

PRESSURE

NOTES:

SEAT

END

90O

180 O

270 O

STANDARD

POSITION

J

K3

NUT

HW

CHW

K2

K1

INSTALLATION DIMENSIONS
WORM GEAR ACTUATOR SELECTION
FLANGED, MECHANICAL JOINT END CONNECTIONS

1. Flange drilling conforms to 

AS4087 class 16.

2. Mechanical Joint (MJ) ends conform to

ANSI/AWWAC110/A21.10.

3. Consult factory for 100% ported valve

dimensions.

* Indicates actuators with spur gears.
 * NOTE: laylength interchangeable with sluice valves in 80 thru 300mm
 * Available upto 1200mm

Reverse Direct A1 A2 F G H J K1 K2 K3
100 5804R/7A08 5904R/8A02 175 17 229 362 141 236 78 284 229 241 318

150 5806R/7A08 5906R/8A02 175 175 267 400 179 281 78 329 229 241 318

5808R/7A12 5908R/8A02 100 175 292 324

5808R/7B16 5908R/8A02 175 175 238 330

5810R/7C12 5910R/8C02 100 175 333 333

5810R/7D16 5910R/8D02 175 175 279 333

5812R/7C16 5912R/8C02 100 175 279 257

5812R/7D24 5912R/8D02 175 175 425 378

5814R/7E18 5914R/8E02 * 50 100 490 143 559 387 473

5814R/7F24 5914R/8E02 * 100 150 490 143 559 435 565

5814R/7G12 * 5914R/8F02 * 150 150 540 246 592 356 441

5816R/7E24 5916R/8E02 * 50 100 524 143 592 435 565

5816R/7F30 5916R/8E02 * 100 150 524 143 592 473 616

5816R/7G14 * 5916R/8F02 * 150 150 573 246 625 371 457

5818R/7J30 5918R/8J02 * 50 100 565 143 633 473 616

5818R/7K18 * 5918R/8J02 * 100 150 638 187 641 489 489

5818R/7L24 * 5918R/8K02 * 150 150 638 187 641 489 556

5820R/7M18 * 5920R/8J02 * 50 100 483 480

5820R/7N24 * 5920R/8J02 * 100 150 489 556

5820R/7P30 * 5920R/8K02 * 150 150 556 600

5824R/7M24 * 5924R/8J02 * 50 100 187 489 556

5824R/7N30 * 5924R/8J02 * 100 150 187 556 607

5824R/7P36 * 5924R/8K02 * 150 150 292 591 625

5830R/7R24 * 5930R/8R02 * 50 100 540

5830R/7S30 * 5930R/8R02 * 100 150 546

5830R/7T36 * 5930R/8S02 * 150 150 546

5836R/7S30 * 5936R/8S02 * 50 100 787 103 892 367 409 546

5836R/7V24 * 5936R/8S02 * 100 150 819 267 946 552 597 727

5836R/7W30 * 5936R/8T02 * 150 150 819 267 946 552 597 734

600

750

900

514

610

7371524

762

953

1321

445

200

250

300

350

400

368

368

450

500

409

667187667

737

892103787

737

367

940

1156

413265

330

330

368413

519 200

200483121

330

368

311 449 121

724

775

330

356

432

451

546

597

476

502

622

629

292 368 229

Valve 
Size Flanged Model No. MJ End Model No.

Actuator ∆P Ra ng, PSI Dimensions, mm.

438 222 321 78
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MATERIALS OF CONSTRUCTION
PRESSURE/TEMPERATURE RATINGS

MATERIALS OF CONSTRUCTION

Body, Cover and Plug

Seating Surfaces

Coating

Cast Iron ASTM A126 Class B

MAXIMUM NON-SHOCK PRESSURE-TEMPERATURE RATING, PSIG

TEMPERATURE °F / VALVE SIZE 25mm - 300mm 350mm - 900mm

100

150

200

Hydrostatic Test Pressure

175

175

150

263

150

150

135

225

Space limitations and applications  such as submerged

service often require special accessories. In addition to

those shown below, Val-Matic o ers a wide range of

accessories to meet your application requirements.

Please consult the factory for assistance.

NOTE: Val-Matic o ers a variety of optional materials, coatings and linings. Please consult factory for available options.

65mm and larger.

EXTENSION STEM

COUPLING

2” AWWA SOCKET 

2” AWWA NUT 

S
E

A
T

 E
N

D

ACCESSORIES

NOTES:

WRENCH HEAD

Internal & External Epoxy Coated

*Welded Nickel Overlay

Resilient Plug Facing

1. Above ratings are valve ratings. Actuator ratings (shut-o

di erential pressure) are included under Valve Dimensions and

Actuator Selection on page 5.

2. Gas service applications require a worm gear, cylinder or power

actuator. Valve orders for gas service should specify the application.

3. Worm gear actuation is recommended for all buried service valves.

COMPONENT STANDARD

Fasteners 316 SS

Extension Stem 
Assembly

“T” WrenchValve Box Chain Handle Extended 
Bonnet

LeverStem Guide Chain Wheel Floor Stand
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APPLICATIONS/FEATURES 

Potable Water

Raw Water

Secondary Wastewater E uent

Raw Sewage

Screened Sewage

Abrasive Slurries

Air Service

Corrosive Service

Vertical Flow Up

Vertical Flow Down

Non-Abrasive Slurries

Sludge

Primary E uent

Salt Water, Sea Water, Brine, Brackish Water

Ozone Treatment

Irrigation

Buried Service

Industrial Process Applications

Low Pressure Gas Service, Digester Gas

Throttling Service

Pump Check Service

Modulating Service

FEATURES

APPLICATIONS

Vee Type Packing with Exclusive POP™ Shims 

Integral Nickel Welded Seat

Exclusive Stainless Steel/T  Bearing Package

Grit-Guard™ Bearing and Packing Protector

Gear, Hydraulic and Power Actuation

Port areas for valves  and smaller 100%

Port areas for valves   85%

Port areas for valves  80%

100mm

150mm-400mm

450mm-600mm

Cam-Centric ® Plug Valve with worm
gear actuator and chainwheel

3-Way Cam-Centric ® Plug Valves with
worm gear actuators

Cam-Centric ® Plug Valve with worm
gear actuator and extension stem

Cam-Centric ® Plug Valve with
motor actuator

Cam-Centric ® Plug Valve with
Val-Matic Swing-Flex ®

Cam-Centric ® Plug Valve with
worm gear actuator
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CAUTION: Do not use valve for line testing at 
pressures higher than nameplate rating or 
leakage and damage to valve may occur. 

VAL-MATIC'S CAM-CENTRIC PLUG VALVE 
OPERATION, MAINTENANCE AND INSTALLATION 

 
INTRODUCTION 
The Cam-Centric Plug Valve has been designed to 
give years of trouble-free operation.  This manual will 
provide you with the information to properly install and 
maintain the valve to ensure a long service life.  The 
valve is an eccentric, resilient seated, quarter-turn plug 
valve capable of handling many types of fluids 
including fluids with suspended solids.    The Size, 
Cold Working Pressure (CWP), Actuator Rating, and 
Model No. are stamped on the nameplate for 
reference. 
 
 
 
 
 
The "Cold Working Pressure" is the non-shock 
pressure rating of the valve at 150oF.  The valve is not 
intended as a block valve for line testing above the 
valve rating.  The “Actuator Rating” is the pressure that 
was used to size the actuator for operating conditions 
and may be less than the “Cold Working Pressure”.  
Because the valve is eccentric, the valve may have a 
different actuator rating for reverse and direct pressure. 
If the valve is operated at pressures higher than the 
actuator ratings, the valve may be difficult to operate or 
leak.   
 
RECEIVING AND STORAGE 
Inspect valves upon receipt for damage in shipment. 
Unload all valves carefully to the ground without 
dropping.  Do not lift valves with slings or chains 
around the actuator or through the seat area.   
 
Valves should remain crated, clean and dry until 
installed to prevent weather-related damage.  For long 
term storage greater than six months, the valve must 
remain open and the rubber surfaces of the plug 
coated with a thin film of FDA approved grease such 
as Dow Corning # 7.  Do not expose plug to sunlight or 
ozone for any extended period.   
 
DESCRIPTION OF OPERATION 
As shown in Figure 2, the valve consists of a body and 
quarter-turn plug that is offset from the seat centerline. 
 
 
 
 

 
 
 

 
 

FIGURE 1.  PLUG VALVE WITH GEAR ACTUATOR 
 
The eccentric offset causes the plug to lift and rotate 
off the seat simultaneously to reduce seat friction and 
wear during operation.  Direct Pressure pushes the 
plug into the seat and Reverse Pressure pushes the 
plug away from the seat.  The valve can be operated 
with a direct nut, lever, or gear actuator. The gear 
actuator as shown in Figure 1 requires multi-turn input 
on a 2” square nut, handwheel, or chainwheel.  The 
valve can also be automated with power actuators 
such as an electric motor or hydraulic cylinder.   
 

 
 

FIGURE 2. PLUG VALVE TERMS 
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VALVE CONSTRUCTION 
The standard Cam-Centric® Plug Valve is constructed 
of rugged cast iron with a welded nickel seat and 
permanently lubricated bearings. See the specific 
Materials List submitted for the order if other than 
standard cast iron construction.  The details of 
construction are illustrated in Figure 3.   
 
The body (1) is available with flanged or mechanical 
joint ends for connection to the pipeline.  The valve is 
designed to be serviced in-line by removing the cast 
cover (2).  The quarter-turn plug (3) is guided by sleeve 
bearings (6) located in the cover and lower boss in the 
body.  Grit-Guard seals (21) are located at the bottom 
of the bearings (6) to prevent abrasive material from 
wearing the bearing. Leak-tight closure is made when 
the rubber-coated plug (3) is rotated into the nickel 
seat on the “SEAT END” of the body. 
 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   
    TABLE 1.  STANDARD PLUG VALVE PARTS LIST 

 
 
 

FIGURE 3.  STANDARD PLUG VALVE CONSTRUCTION 
 
 

 
ITEM   DESCRIPTION          MATERIAL 
 
  1 Body    Cast Iron with Overlay 

 Welded Nickel Seat 
  2 Cover    Cast Iron 
  3 Plug*    Cast Iron with 

 Resilient Facing 
  6 Bearings*   316 Stainless Steel 
  7 V-Type Packing*   Buna-N 
  8 Cover Seal*   Buna-N 
 15 Cover Bolt   Alloy Steel, Gr 5 
 18 Packing Follower   Cast Iron 
 19 Follower Bolt   Alloy Steel, Gr. 5 
 21 Grit-Guard*   Buna-N 
 22 Thrust Bearing*   Teflon 
 23 Thrust Bearing*   316 Stainless Steel 
 24 Key    Carbon Steel 
 29 Shims    304 Stainless Steel 
 

   *RECOMMENDED SPARE PART 
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INSTALLATION 
The installation of the valve is important for its proper 
operation. The valve is capable of flow in either 
direction but the maximum operating pressure can vary 
with the location of the seat end.  The words “SEAT 
END” are marked on the valve flange.  Actuators are 
available for pressures up to the full rating in both 
direct and reverse pressure orientations.  Actuator 
ratings will be indicated on the nameplate. Higher 
operating pressures may require adjustment of the 
closed position stop or a larger actuator; consult the 
factory. 
 
SUSPENDED SOLIDS SERVICE:  For fluids 
containing suspended solids, special orientations are 
needed to prevent debris from collecting in the valve.  
For horizontal installations (Figure 4), the valve should 
be installed with the flow entering the seat end of the 
valve and the shaft in a horizontal position with the 
plug up when open.  For vertical installations (Figure 
5), the valve must be installed with the seat end up 
regardless of flow direction. 
 
CLEAN SERVICE:  For both horizontal and vertical 
installations, install in the direct pressure orientation 
(pressure opposite the seat end). 
 
AIR AND GAS SERVICE:  Install valve in the direct 
pressure orientation (pressure opposite the seat end).  
Lubricate plug face with FDA approved silicone grease 
such as Dow Corning #7 before installation.  Gear 
actuators are required for gas service applications. 
 
PUMP DISCHARGE SERVICE:  On all horizontal 
pump discharge applications (Figure 6), the seat end 
should be towards the pump. 
 
BURIED SERVICE:  Gear actuators are recommended 
for buried valves to hold the valve in position and 
provide multi-turn closure to prevent water hammer. 
The valve should be installed with the shaft horizontal 
and the actuator nut directed upwards.  The valve box 
or extension pipe should be installed so that the 
actuator nut and extension stem turn freely. 
 
 
 
 
 
 
 
 
 
 

 
 

FIGURE 4.  HORIZONTAL PIPE WITH SOLIDS 
 
 

 
 

FIGURE 5.  VERTICAL PIPE WITH SOLIDS 
 

 
 

FIGURE 6.  PUMP DISCHARGE SERVICE 
 

NOTE:  Adjust and test valve prior to backfill. 
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FLANGED ENDS:  Flanged valves should be mated 
with flat-faced pipe flanges equipped with resilient 
gaskets.  When ring gaskets are used, the bolt material 
should be ASTM A307 Grade B of SAE Grade 2 
Carbon Steel.  Higher strength bolts may only be used 
with full-face gaskets. 
 
The valve and adjacent piping must be supported and 
aligned to prevent cantilevered stress on the valve.  
Lower valve into line using slings or chains around the 
valve body.  Lubricate the flange bolts or studs and 
insert them around the flange.  Lightly turn bolts until 
gaps are eliminated.   
 
The torquing of the bolts should then be done in 
graduated steps using the cross-over tightening 
method.  Recommended lubricated torques for use 
with resilient gaskets (75 durometer) are given in Table 
2.  If leakage occurs, allow gaskets to absorb fluid and 
check torque and leakage after 24 hours.  Do not 
exceed bolt rating or crush gasket more than 50 
percent of its thickness. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

TABLE 2.  FLANGE BOLT TORQUES 
 
 
 
 
 
 
 
 
MECHANICAL JOINT ENDS:  Clean ends of mating 
pipe and valve sockets with soapy water (Figure 7).  

Place lubricated gasket and retainer gland over pipe 
end prior to installing valve.  Install valve socket over 
pipe.  Press gland and gasket toward valve until gasket 
is evenly set into valve socket. 

 
FIGURE 7.  MECHANICAL JOINT INSTALLATION 
 
Insert T-bolts in valve flange and hand tighten nuts. 
Torque nuts in four graduated steps using the cross-
over tightening method without exceeding the torque 
listed in Table 3. Maintain an equal gap between the 
gland and the face of the valve at all points around the 
socket. 
 
If a tight connection is not achieved, then the joint 
should be disassembled, thoroughly cleaned, and 
reassembled.  Over-tightening may cause damage to 
the valve or gland. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

TABLE 3.  MECHANICAL JOINT NUT TORQUES 
 

VALVE     BOLT     RECOM    MAX 
SIZE      DIA      TORQUE TORQUE 
(in)      (in)        (ft-lbs)   (ft-lbs) 

 
3     5/8           25     90 
4     5/8           30     90 
6     3/4           30    150 
8     3/4           40    150 
10     7/8           45    205 
12     7/8           65    205 
14      1           80    300 
16      1           90    300 
18    1 1/8         100    425 
20    1 1/8         120    425 
24    1 1/4         150    600 
30    1 1/4         175    600 
36    1 1/2         175   1000 
42    1 1/2         200   1000 
48    1 1/2         250   1000 

 

CAUTION:  The use of raised-face flanges 
or excessive bolt torque may 
damage valve flanges. 

VALVE   T-BOLT    RECOM    MAX 
SIZE      DIA      TORQUE TORQUE 
(in)      (in)        (ft-lbs)   (ft-lbs) 

 
3     5/8           45     60 
4     3/4           75     90 
6     3/4           75     90 
8     3/4           75     90 
10     3/4           75     90 
12     3/4           75     90 
14     3/4           75     90 
16     3/4              75     90 
18     3/4           75     90 
20     3/4           75     90 
24     3/4           75     90 
30      1         100    120 
36      1          100    120 
42   1-1/4           75    150 
48   1-1/4           75    150 
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DIRECT NUT OPERATED VALVES:  8” and smaller 
valves may be equipped with a top-mounted nut for 
direct quarter-turn operation.  The nut is 2” square to fit 
most valve wrenches and is mounted directly to the 
valve plug.  To open the valve, slowly rotate the nut 90 
degrees in the counter-clockwise (CCW) direction. The 
closed position is adjusted with a set screw and lock 
nut, see Figure 8.  The open position can be adjusted 
by moving the bolt along the curved slot. 
 

 
FIGURE 8.  DIRECT NUT ADJUSTMENTS 

 
DIRECT NUT FRICTION ADJUSTMENT:  As shown 
in Figure 9, valves with direct nut actuators have a 
flanged packing follower (18) above the packing (7) 
to hold the valve in the open or closed position. If the 
valve is difficult to operate or does not maintain its 
set position, adjust the clamp bolt (17) to provide 
sufficient friction to hold the valve in position.  IF the 
valve is equipped with a hand lever, the setting 
should allow the valve to be operated with about 80 
pounds of force on the end of the pipe handle. 
 

 

FIGURE 9.  FRICTION ADJUSTMENT 
 
 

LEVER OPERATED VALVES:  A wrench head and 
lever (Figure 10) are available for use over the 2” nut 
for direct quarter-turn operation.  Various lever lengths 
are available for specific direct and reverse pressure 
conditions as shown in Table 4. 
 
 
 
 
 
 
 
 
 
 
 

TABLE 4.  APPLICATION OF LEVERS 
 

 
FIGURE 10.  HANDLEVER 

 
The wrench head is placed over the nut and can be 
secured with the set screw provided.  To open the 
valve, rotate the lever 90 degrees in the CCW 
direction.  The closed position is adjustable with a set 
screw and lock nut mounted below the nut, see Figure 
8. 
 
 
 
 
 
GEAR OPERATED VALVES:  4” and larger plug 
valves are available with a multi-turn manual gear 
actuator.  The gear unit has a self-locking worm gear 
which multiplies the turning force on the handwheel or 
nut so that the valve can be operated with ease.  A 
clamp-on chainwheel kit can also be used for 
installations high above the floor.  An indicator on the 
top of the actuator housing indicates the position of the 
valve plug.  The handwheel or nut must be rotated 
through 12-80 turns (depending on model) to open or 
close the plug valve.  The direction of rotation to open 
the valve is indicated on the 2” square actuator nut.   

WRENCH LENGTH, (Inches) 
VALVE   DIRECT   PRES. REVERSE   PRES. 
 SIZE   100 psi    175 psi  50 psi      175 psi 
  2 1/2     22       22     22       22 
   3      22       22     22       22 
   4     22       22     22       22 
   6     44        *     44        * 
   8     44        *     44        *   
*Worm gear recommended due to operating torque 

CAUTION:  Open and close the valve slowly to 
prevent water hammer. 
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GEAR ACTUATOR ADJUSTMENT:  The standard 
gear actuator is provided with factory-set open and 
closed position stops.  If the valve does not shut off 
tight, the stop bolt can be adjusted allowing the plug to 
rotate further into the seat.  Loosen the locknut, and 
turn the closed stop bolt CCW 1 turn at a time (Figure 
11).  If the valve continues to leak after all of the 
adjustment is taken verify the orientation of the valve 
during installation.  If a tight shut-off can not be 
achieved, a larger gear actuator may be required for 
the system operating pressure; consult the factory. 
 
 
 
 
 
 
 

FIGURE 11:  GEAR ACTUATOR ADJUSTMENT 
 
 
MAINTENANCE 
The Cam Centric® Plug Valve requires no scheduled 
lubrication or maintenance other than regular 
exercising and occasional inspection of the plug.   The 
exercising is achieved by fully opening and closing the 
valve to verify smooth operation.  If operation is 
difficult, it may be necessary to flush sediment from the 
valve by opening and closing the valve several times 
under flowing conditions.   
 
 
 
 
The recommended interval for exercising is every six 
months or annually if the valve is regularly operated. 
Over the life of the valve, inspection and some regular 
adjustments may be needed as given below. 

CLOSED POSITION ADJUSTMENT:  The standard 
valve is factory-set to seal at the “Actuator Pressure 
Ratings” shown on the nameplate for direct and 
reverse pressure directions (see Figure 2).  Higher 
pressure applications may require adjustment of the 
closed position stop or a larger actuator; consult the 
factory. 
 
If the valve is found to leak in the closed position due 
to wear, the plug can be adjusted by loosening the 
closed position stop on the actuator and rotating the 
plug further into the seat.  Because of the eccentric 
action of the valve, further rotation will provide 
additional interference between the rubber plug surface 
and the body seat.  Valves that have been in service 
for several years may require inspection of the plug for 
damage or wear.  See the Disassembly Instructions of 
this manual. 
 
PACKING ADJUSTMENT:  V-type packing is pressure 
sensitive and therefore self-adjusting in nature.  Over 
tightening will destroy both the pressure sensitive 
nature of the packing as well as its sealing capabilities. 
 The packing configuration used in Cam-Centric Plug 
Valves follows the guidelines and recommendations of 
V-packing manufacturers.  
 
Additional adjustment can be achieved by removing 
one or more shims found under the packing follower 
(18).  If a leak develops, remove one shim (29) from 
the underside of the follower (18).  An equal number of 
shims must be removed from both the left and right 
hand sides.  Re-tighten the follower bolts (19) and 
check for leakage.  If the leakage continues, remove 
additional shims or replace the packing. 

 
 
 
 
 

FIGURE 12.  PACKING ASSEMBLY 

CAUTION:  Adjust closed stop bolt for tight 
shut-off only.  Over adjustment 
may cause high operating torques 
and damage to the plug. 

CAUTION:  Open and close the valve slowly to 
prevent water hammer. 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3249 of 3354



8 
 

PACKING REPLACEMENT:  To replace the packing 
(7), it is recommended that the line be drained and the 
actuator removed.  The valve can remain in the line. Te 
replace the packing, first open the valve and drain the 
line.  Close the valve to hold it in position.  For power 
actuators, turn off and lock out electrical and hydraulic 
supplies before proceeding.  
 
 
 
 
 
 
 
Remove the small round cover on actuator to expose 
shaft and key.  Remove actuator mounting bolts and lift 
actuator from valve taking care not to lose square key. 
See Figure 12 and remove gland bolts (19) and lift 
follower (18) from the valve shaft.  Remove old packing 
(7) with packing hook.  Lubricate new packing with 
FDA grease and set in place one ring at a time taking 
care not to bend over the lips of the packing rings.  
Reinstall follower with 2 shims (29) per bolt (3 shims 
for 12” and larger valves).  With valve in the closed 
position, place the actuator over valve and reinsert key 
(24).  Finally, reinstall cover on actuator indicating 
“Closed”. 
 
 
 
 
  
  
PACKING REPLACEMENT WITH ACTUATOR:  The 
above procedure with removal of the actuator will result 
in the most reliable shaft seal.  But if the actuator can 
not be removed, the following alternate procedure can 
be followed.  To prevent the possibility of leakage 
during this procedure, open valve and drain the line. 
 
 
 
 
 
Referring to Figure 12, remove follower bolts (19) and 
side follower (18) up to actuator.  Remove packing 
adapters and rings (7) with packing hook.  Cut rings 
with knife to remove.  New packing rings should be cut 
at a 45 degree slope to allow insertion around the shaft 
and provide some overlap.  Install rings one at a time 
with the tips down toward the valve.  Stagger all joints 
180 degrees around the shaft.  Pull down follower (18) 
and reinsert bolts (19) with 2 shims (29) under follower 
(18).  V-packing is pressure assisted and only requires 
light compression. 

GEAR ACTUATOR MAINTENANCE:  A typical gear 
actuator is shown in Figure 13 and consists of a worm 
(3) mounted on an input shaft (9).  The worm engages 
a worm wheel (2).  When the worm is turned, it drives 
the wheel through 90 of rotation.  The rotation of the 
valve plug is displayed by the top indicator (5).  The 
open and closed positions of the segment gear are 
controlled by an end position stop bolts (20).  The 
stops can be adjusted by loosening the lock nut (21) 
and rotating the bolts.  The gears are lubricated with 
EP2 grease in a cast iron housing (1). Other parts are 
listed in Table 5. 
 
The gear box is factory lubricated and sealed.  No 
regular maintenance is required.  If difficult operation is 
observed, the cover (4) can be removed and the unit 
inspected for wear.  All moving parts should be coated 
with grease.  The grease should have an even and 
smooth consistency.  If needed, coat all moving parts 
with an lithium-based EP-2 grease such as Shell 
Alvania #2 or equal.  Buried units should be packed 
90% with grease. 
 
 

 
 
FIGURE 13.  GEAR ACTUATOR CONSTRUCTION 
 
 
 
 
 
 

CAUTION:  Drain line and close valve before 
removing actuator or valve may 
rotate suddenly.  Take precautions 
against exposure to toxic or 
hazardous fluids in the line. 

CAUTION:  If packing assembly contains 
clamp style follower as shown in 
Figure 8, do not lubricate shaft or 
sleeve. 

CAUTION:  Take precautions against 
exposure to toxic or hazardous 
fluids in the line. 
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WARNING: Open valve and drain line before 
removing cover bolts or pressure 
may be released causing injury.   
Place plug in lowest position 
before removing actuator or plug 
may rotate suddenly and jam or 
damage plug surface. 

ITEM   DESCRIPTION          MATERIAL 
 
  1 Housing    Cast Iron 
  2 Wormwheel   Ductile Iron 
  3 Worm    Steel 
  4 Cover    Cast Iron 
  5 Indicator    Cast Iron 
  6 O-Ring    Buna-N 
  7 Roller Bearing   Steel 
  8 Shaft Bearing   Bronze 
  9 Shaft    Steel 
 10 Gasket    Fiber 
 11 Handwheel   Steel or Iron 
 12 Operating Nut   Iron 
 13 Chainwheel   Iron 
 14 Cover Bolt   Steel 
 15 Indicator Bolt   Steel 
 16 Pipe Plug   Steel 
 17 Pin    Steel 
 18 Spirol Pin   Steel 
 19 Spring Pin   Steel 
 20 Screw    Steel 
 21 Jam Nut    Steel 
 22 Plug    Steel 
 23 U-Cup Seal   Buna-N 
   
 
 TABLE 5.  GEAR ACTUATOR PARTS LIST  
 
 
TROUBLESHOOTING 
Several problems and solutions are presented below to 
assist you in troubleshooting the valve assembly in an 
efficient manner. 
 
• Leakage at Valve Shaft: Adjust or replace packing.  
 
• Leakage at Flanges: Tighten flange bolts, replace 

gasket. 
 
• Valve Leaks when Closed: Pressure should be in the 

direction of pushing the plug into the seat.  Adjust 
plug position by rotating the handwheel. Inspect plug 
for damage and replace.   

 
• Hard to Open: Flush debris from valve.  Check 

interior of valve for grit buildup or debris.  On buried 
valves, check alignment of operating stem.  

 
• Leaking Oil:  Tighten actuator cover bolts.  If leak 

persists, remove actuator cover, inspect grease, and 
replace actuator gasket. 

 
 

• Noisy Operation:  Flow noise is normal.  Loud flow 
noise similar to hammering may be cavitation from 
dropping high pressures across valve; review 
application of valve.  For gear actuator noise, inspect 
grease; add new grease if there are uncoated 
moving parts or grease has broken down into oil.  

 
DISASSEMBLY 
Disassembly may be required to inspect the plug for 
wear or remove debris and deposits from the valve.  
Work on the valve should be performed by a skilled 
mechanic with proper tools and a power hoist for large 
valves. The valve can be disassembled without 
removing the valve from the pipeline. Refer to Figure 
14 for valve construction and parts. 
 
 
 
 
 
 
 
 
 
 
1. Open valve and drain the pipeline.  Close valve 

until plug just touches the seat. Remove the small 
cover on the actuator to expose the shaft key.   

 
2. Remove the actuator mounting bolts and lift 

actuator from valve taking care not to lose key 
(24). 

 
3. Remove cover bolts (15).  Matchmark cover (2) 

and body.  Screw eye-bolts into actuator mounting 
holes and use hoist to lift cover (2) and plug 
assembly from valve. Use caution to prevent plug 
from dropping while lifting cover.  To remove plug 
(3) from valve, use sling around top portion of 
plug. 

 
4. Inspection of the bearings (6) is done by 

measuring diameter of shaft and inside diameter of 
bearing. Check for a normal running clearance of 
.005".    Bearings are permanently lubricated. 

 
5. Thrust bearing assembly (23) and packing gland 

(18) can be removed by removing all of the hex 
nuts (12). 
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SIZE  TORQUE (FT-LBS) 
 

1/2"-13     45 - 75 
5/8"-11   100 - 150 
3/4"-10   150 - 250 
7/8"-9   200 - 350 
1"-8   300 - 500 
1 1/8"-7   450 - 700 
1 1/4"-7   650 - 1000 
1 1/2"-6   750 - 1100 

REASSEMBLY 
All parts must be cleaned and gasket surfaces should 
be cleaned with a stiff wire brush in the direction of the 
serrations or machine marks.  Worn parts, gaskets and 
seals should be replaced during reassembly.   
 

 
FIGURE 14.  PLUG VALVE PARTS 

 
 
 
 
 
 
1. Press new bearings (6) into cover and body with 

round, flat bar 1/4" below inside surfaces of body 
(1) and cover (2).   

 
2. Install cover seal (8) over cover lip. 
 
 
 

 
3. Apply thin film of FDA silicone grease such as 

Dow Corning #7 to plug rubber surface.  Place 
stainless steel thrust bearing (23) over lower end 
of plug, Teflon bearing (22) over the upper end.  
Install grit seals (21) over the shafts of the plug. 

 
4. Carefully place plug into the body (1) and insert 

lower plug shaft into bottom bearing (6).  Plug (3) 
should be in the open position. Install cover (2) 
over plug shaft and into recess in body.  Align 
match marks between body and cover (2).  Torque 
cover bolts (15) per Table 6 in 3-4 increments 
using the cross-over tightening method. 

 

 
TABLE 6.  TIGHTENING TORQUES 

 
5. Lubricate ID and OD of packing set with FDA 

grease and install in packing bore one ring at a 
time taking care to keep lips pointing down toward 
plug.  Reinstall follower, gland bolts, and 2 shims 
per bolt.    

 
 NOTE: If valve has friction assembly with direct 

nut actuator, follow Friction Adjustment procedure 
on page 6.   
 

6. Insert key (24) into shaft and place actuator over 
valve.  Reinstall actuator mounting bolts and 
torque per Table 6.  Install cover on actuator. 

 
7. Apply power to actuator and cycle valve.  Apply 

pressure to valve and check for cover and shaft 
leakage.  Tighten bolts as necessary.  Adjust 
packing if necessary. 

 
8. If valve does not shut off tight, adjust the closed 

position stop as described on page 6 under 
“Closed Position Adjustment.” 
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PARTS AND SERVICE 
Parts and service are available from your local 
representative or the factory.  Make note of the valve 
Size, Series No, and Serial No. located on the valve 
nameplate and contact: 
 

Val-Matic Valve and Mfg. Corp. 
905 Riverside Drive 
Elmhurst, IL  60126 
PH:   630/941-7600 
FAX: 630/941-8042 

 
A sales representative will quote prices for parts or 
arrange for service as needed. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 

 
    VALVE AND MANUFACTURING CORP. 

        905 Riverside Dr.    ●    Elmhurst ,  IL 60126 
         Phone (630) 941-7600   ●    Fax (630) 941-8042 
   www.valmatic.com  

 
 

LIMITED WARRANTY 
 
All products are warranted to be free of defects in material and workmanship for a period of one year from the date of shipment, 
subject to the limitations below. 
 
If the purchaser believes a product is defective, the purchaser shall: (a) Notify the manufacturer, state the alleged defect and 
request permission to return the product; (b) if permission is given, return the product with transportation prepaid.  If the product 
is accepted for return and found to be defective, the manufacturer will, at his discretion, either repair or replace the product, 
f.o.b. factory, within 60 days of receipt, or refund the purchase price.  Other than to repair, replace or refund as described 
above, purchaser agrees that manufacturer shall not be liable for any loss, costs, expenses or damages of any kind arising out 
of the product, its use, installation or replacement, labeling, instructions, information or technical data of any kind, description of 
product use, sample or model, warnings or lack of any of the foregoing.  NO OTHER WARRANTIES, WRITTEN OR ORAL, 
EXPRESS OR IMPLIED, INCLUDING THE WARRANTIES OF FITNESS FOR A PARTICULAR PURPOSE AND 
MERCHANTABILITY, ARE MADE OR AUTHORIZED. NO AFFIRMATION OF FACT, PROMISE, DESCRIPTION OF 
PRODUCT OF USE OR SAMPLE OR MODEL SHALL CREATE ANY WARRANTY FROM MANUFACTURER, UNLESS 
SIGNED BY THE PRESIDENT OF THE MANUFACTURER.  These products are not manufactured, sold or intended for 
personal, family or household purposes. 
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Requesting a Declaration of Conformity
Units that are labeled with a CE mark comply with the following harmonized standards and EU directives:

l  Harmonized Standards: EN 62040-1-1 and EN 62040-2; IEC 60950-1
l  EU Directives: 

73/23/EEC, Council Directive on equipment designed for use within certain voltage limits

93/68/EEC, Amending Directive 73/23/EEC

2004/108/EEC, Council Directive relating to electromagnetic compatibility

The EC Declaration of Conformity is available upon request for products with a CE mark. For copies of the EC

Declaration of Conformity, contact:

Eaton Power Quality Oy
Koskelontie 13
FIN-02920 Espoo
Finland
Phone: +358-9-452 661
Fax: +358-9-452 665 68
Eaton, FERRUPS, Network Card-MS, and Intelligent Power Protector are registered trademarks of Eaton 
Corporation or its subsidiaries and affiliates. IBM and AS/400 is a registered trademark International Business 
Machines Corporation. Microsoft and Windows are registered trademarks of Microsoft Corporation in the 
United States and other countries. National Electrical Code and NEC are registered trademarks of National Fire 
Protection Association, Inc. Phillips and Pozidriv are registered trademarks of Phillips Screw Company. All 
other trademarks are property of their respective companies.

Copyright 2011 Eaton Corporation, Raleigh, NC, USA. All rights reserved. No part of this document may be 
reproduced in any way without the express written approval of Eaton Corporation.
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Class A EMC Statements

FCC Part 15
This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to 
part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful 
interference when the equipment is operated in a commercial environment. This equipment generates, uses, 
and can radiate radio frequency energy and, if not installed and used in accordance with the instruction manual, 
may cause harmful interference to radio communications. Operation of this equipment in a residential area is 
likely to cause harmful interference in which case the user will be required to correct the interference at his 
own expense

EN 62040-2
Some configurations are classified under EN 62040-2 as “Category C2 UPS.” For these configurations, the 
following applies:

WARNING
This is a category C2 UPS product. In a residential environment, this product may cause radio 
interference, in which case the user may be required to take additional measures.
Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3257 of 3354



ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Special Symbols
The following are examples of symbols used on the UPS or accessories to alert you to important information:

RISK OF ELECTRIC SHOCK - Observe the warning associated with the risk 
of electric shock symbol.

CAUTION: REFER TO OPERATOR'S MANUAL - Refer to your operator's 
manual for additional information, such as important operating and 
maintenance instructions.

This symbol indicates that you should not discard the UPS or the UPS 
batteries in the trash. This product contains sealed, lead-acid batteries and 
must be disposed of properly. For more information, contact your local 
recycling/reuse or hazardous waste center.

This symbol indicates that you should not discard waste electrical or 
electronic equipment (WEEE) in the trash. For proper disposal, contact your 
local recycling/reuse or hazardous waste center.
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Chapter 1 Introduction

The Eaton® 9130 uninterruptible power system (UPS), protects your sensitive electronic equipment from the 
most common power problems, including power failures, power sags, power surges, brownouts, line noise, 
high voltage spikes, frequency variations, switching transients, and harmonic distortion.

Power outages can occur when you least expect it and power quality can be erratic. These power problems 
have the potential to corrupt critical data, destroy unsaved work sessions, and damage hardware – causing 
hours of lost productivity and expensive repairs.

With the Eaton 9130, you can safely eliminate the effects of power disturbances and guard the integrity of 
your equipment. Providing outstanding performance and reliability, the Eaton 9130's unique benefits include: 

l True online double-conversion technology with high power density, utility frequency independence, and 
generator compatibility.

l Advanced Battery Management (ABM®)technology that uses advanced battery management to increase 
service life, optimize recharge time, and provide a warning before the end of useful battery life.

l Selectable High Efficiency mode of operation.

l Rackmount models in a space-optimizing 2U size that fits any standard 19" rack.

l Standard communication options:  one RS-232 communication port, one USB communication port, and relay 
output contacts.

l Optional connectivity cards with enhanced communication capabilities.

l Extended runtime with up to four Extended Battery Modules (EBMs) per UPS.

l Firmware that is easily upgradable without a service call.

l Emergency shutdown control through the Remote Emergency Power-off (REPO) port.

l Backed by worldwide agency approvals.

Figure 1 shows the Eaton 9130 rackmount UPS, and Figure 2 shows the optional rackmount EBM.

Figure 1. The Eaton 9130 Rackmount UPS

Figure 2. The Eaton 9130 Rackmount EBM
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Figure 3 shows the Eaton 9130 tower UPS and optional EBM.

Figure 3. The Eaton 9130 Tower UPS and EBM (2000/3000 VA Models Shown)
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Chapter 2 Safety Warnings

IMPORTANT SAFETY INSTRUCTIONS — SAVE THESE INSTRUCTIONS 
This manual contains important instructions that you should follow during installation and 
maintenance of the UPS and batteries. Please read all instructions before operating the equipment 
and save this manual for future reference.

DANGER
This UPS contains LETHAL VOLTAGES. All repairs and service should be performed by 
AUTHORIZED SERVICE PERSONNEL ONLY. There are NO USER SERVICEABLE PARTS inside the 
UPS.

WARNING
l This UPS contains its own energy source (batteries). The UPS output may carry live voltage 

even when the UPS is not connected to an AC supply.

l To reduce the risk of fire or electric shock, install this UPS in a temperature and humidity 
controlled, indoor environment, free of conductive contaminants. Ambient temperature must 
not exceed 40C (104F). Do not operate near water or excessive humidity (90% maximum).

l To reduce the risk of fire, connect only to a circuit provided with branch circuit overcurrent 
protection in accordance with the National Electrical Code (NEC), ANSI/NFPA 70.

l Output overcurrent protection and disconnect switch must be provided by others.

l To comply with international standards and wiring regulations, the sum of the leakage current of 
the UPS and the total equipment connected to the output of this UPS must not have an earth 
leakage current greater than 3.5 milliamperes.

l If installing an optional rackmount Extended Battery Module (EBM), install the EBM(s) directly 
below the UPS so that all wiring between the cabinets is installed behind the front covers and is 
inaccessible to users. The maximum number of EBM(s) per UPS is four.

l If the UPS requires any type of transportation, verify that the UPS is unplugged and turned off 
and then disconnect the UPS internal battery connector (see Figure 24 on page 47 for 
rackmount models or Figure 26 on page 49 for tower models).

CAUTION
l Batteries can present a risk of electrical shock or burn from high short-circuit current. Observe 

proper precautions. Servicing should be performed by qualified service personnel 
knowledgeable of batteries and required precautions. Keep unauthorized personnel away from 
batteries.

l Proper disposal of batteries is required. Refer to your local codes for disposal requirements.

l Never dispose of batteries in a fire. Batteries may explode when exposed to flame.
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Tarkeita Turvaohjeita

TÄRKEITÄ TURVAOHJEITA - SUOMI — SÄILYTÄ NÄMÄ OHJEET
Tämä käyttöohje sisältää tärkeitä ohjeita, joita on noudatettava UPS-virtalähteen ja akkujen 
asennuksen ja huollon yhteydessä. Lue kaikki ohjeet ennen laitteiston käyttöä ja säilytä ohje 
myöhempää tarvetta varten.

VAARA 
Tämä UPS sisältää HENGENVAARALLISIA JÄNNITTEITÄ. Kaikki korjaukset ja huollot on jätettävä 
VAIN VALTUUTETUN HUOLTOHENKILÖN TOIMEKSI. UPS ei sisällä MITÄÄN KÄYTTÄJÄN 
HUOLLETTAVIA OSIA.

VAROITUS
l Tässä UPS-virtalähteessä on oma energianlähde (akut). UPS-virtalähteen lähdössä voi olla 

jännite, vaikka UPS-virtalähdettä ei ole kytketty verkkovirtaan.

l Vähentääksesi tulipalon ja sähköiskun vaaraa asenna tämä UPS sisätiloihin, joissa lämpötila ja 
kosteus on säädettävissä ja joissa ei ole virtaa johtavia epäpuhtauksia. Ympäristön lämpötila ei 
saa ylittää 40 °C. Älä käytä lähellä vettä ja vältä kosteita tiloja (95 % maksimi).

l Pienennä tulipalon vaaraa kytkemällä vain piiriin, jossa on 100 ampeerin maksimihaarapiirin 
ylivirtasuoja kansallisen sähkölainsäädännön (ANSI/NFPA 70) mukaan.

l Muiden on toimitettava lähdön ylivirtasuoja ja irtikytkentäkytkin.

l Kansainväliset normit ja johdotusmääräykset vaativat, että kaikkien tämän UPS-laitteen 
ulostulokytkentöjen yhteinen maavuotovirta ei ylitä 3,5 milliampeeria (mA).

l Jos asennat valinnaisia räkkiasenteisia EBM, asenna EBM suoraan UPS:n alapuolelle niin, että 
laitteiden väliset johdotukset on asennettu kotelon etuosan taakse, jotta käyttäjä ei pääse niihin 
käsiksi. Maksimi on EBM yksikköä per UPS.

l Jos UPS:ia on kuljetettava, on varmistettava, että UPS on irrotettu verkosta ja sammutettu ja että 
sisäiset akut on kytketty irti (katso Kuva 24 ja lue räkkimalleista sivulta 43 ja tornimalleista Kuva 
26-sivulta 46,

VARO
l Akut voivat aiheuttaa sähköiskun tai palovammojen vaaran johtuen suuresta oikosulkuvirrasta. 

Noudata kaikkia asianmukaisia varotoimia. Laitteen saa huoltaa vain ammattitaitoinen 
huoltohenkilökunta, joka tuntee akut ja niihin liittyvät varotoimet. Älä päästä valtuuttamatonta 
henkilöstöä lähelle akkuja.

l Akusto täytyy hävittää säädösten mukaisella tavalla. Noudata paikallisia määräyksiä.

l Älä koskaan heitä akkuja tuleen. Ne voivat räjähtää.
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Consignes de sécurité

CONSIGNES DE SÉCURITÉ IMPORTANTES — CONSERVER CES INSTRUCTIONS
Ce manuel comporte des instructions importantes que vous êtes invité à suivre lors de toute 
procédure d'installation et de maintenance des batteries et de l'onduleur. Veuillez consulter 
entièrement ces instructions avant de faire fonctionner l'équipement et conserver ce manuel afin 
de pouvoir vous y reporter ultérieurement.

DANGER! 
Cet onduleur contient des TENSIONS MORTELLES. Toute opération d'entretien et de réparation 
doit être EXCLUSIVEMENT CONFIÉE A UN PERSONNEL QUALIFIÉ AGRÉÉ. AUCUNE PIÈCE 
RÉPARABLE PAR L'UTILISATEUR ne se trouve dans l'onduleur.

AVERTISSEMENT!
l Cette onduleur possède sa propre source d'alimentation (batteries). Il est possible que la sortie 

de l'onduleur soit sous tension même lorsque l'onduleur n'est pas connectée à une 
alimentation CA.

l Pour réduire les risques d'incendie et de décharge électrique, installer l'onduleur uniquement à 
l'intérieur, dans un lieu dépourvu de matériaux conducteurs, où la température et l'humidité 
ambiantes sont contrôlées. La température ambiante ne doit pas dépasser 40 °C. Ne pas utiliser 
à proximité d'eau ou dans une atmosphère excessivement humide (95 % maximum).

l Afin de réduire les risques d'incendie, ne raccordez qu'à un circuit muni d'une protection de 
surintensité du circuit de dérivation maximum de 100 ampères conformément au NEC (Code 
Électrique National) des États-Unis, ANSI/NFPA 70.

l La protection de surintensité de sortie ainsi que le sectionneur doivent être fournis par des tiers.

l Afin d'être conforme aux normes et règlements internationaux de câblage, le courant de fuite à 
la terre de la totalité du matériel branché sur la sortie de l'onduleur ne doit pas dépasser 3,5 mA.

l Si vous installez un ou des châssis optionnel EBMs, installez-les EBM directement en dessous 
de l'onduleur de sorte que tout le câblage entre les modules soit installé derrière les couvercles 
et soit inaccessible aux utilisateurs. Le nombre maximum de EBM(s) par UPS est de quatre.

l Si l'onduleur doit être transporté, vérifiez qu'il est débranché et arrêté avant de déconnecter le 
connecteur interne de la batterie (voir Figure 24 à la page  46 pour les modèles pour baie ou 
Figure 26 à la page  48 pour des modèles type tour).

ATTENTION!
l Les batteries peuvent présenter un risque de choc électrique ou de brûlure provenant d'un 

courant de court-circuit haute intensité.  Observez les précautions appropriées. L'entretien doit 
être réalisé par du personnel qualifié connaissant bien les batteries et les précautions 
nécessaires. N'autorisez aucun personnel non qualifié à manipuler les batteries.

l Une mise au rebut réglementaire des batteries est obligatoire. Consulter les règlements en 
vigueur dans votre localité.

l Ne jamais jeter les batteries au feu. L'exposition aux flammes risque de les faire exploser.
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Sicherheitswarnungen

WICHTIGE SICHERHEITSANWEISUNGEN — AUFBEWAREN
Dieses Handbuch enthält wichtige Anweisungen, die Sie während der Installation und Wartung 
des USV (Unterbrechungsfreies Stromversorgungssystem) und der Batterien befolgen müssen. 
Bitte lesen Sie alle Anweisungen des Handbuches bevor sie mit dem Gerät arbeiten. Bewaren Sie 
das Handbuch zum Nachlesen auf.

WARNUNG
Die USV führt lebensgefährliche Spannungen. Alle Reparatur- und Wartungsarbeiten sollten nur 
von Kundendienstfachleuten durchgeführt werden. Die USV enthält keine vom Benutzer zu 
wartenden Komponenten.

ACHTUNG
l Dieses USV (Unterbrechungsfreies Stromversorgungssystem) enthält eine eigene 

Energiequelle (Batterien). Der USV-Ausgang kann Spannung führen, auch wenn das USV nicht 
an eine Wechselstromquelle angeschlossen ist.

l Um die Brand– oder Elektroschockgefahr zu verringern, diese USV nur in Gebäuden mit 
kontrollierter Temperatur und Luftfeuchtigkeit installieren, in denen keine leitenden 
Schmutzstoffen vorhanden sind. Die Umgebungstemperatur darf 40°C nicht übersteigen. Die 
USV nicht in der Nähe von Wasser oder in extrem hoher Luftfeuchtigkeit (max. 95 %) betreiben.

l Um die Brandgefahr zu verringern, nur an eine Leitung anschließen, die mit einem 
Überlaststromschutz von maximal 100 Ampere in Übereinstimmung mit dem NEC, ANSI/
NFPA 70 ausgestattet ist.

l Der Ausgangs-Überlaststromschutz und der Trennschalter müssen von anderen Herstellern 
geliefert werden.

l Um internationale Normen und Verdrahtungsvorschriften zu erfüllen, dürfen die an den Ausgang 
dieser USV angeschlossenen Geräte zusammen einen Erdableitstrom von insgesamt 
3,5 Milliampere nicht überschreiten.

l Im Falle der Installation optionaler Rackmount EBMs in einem Rack sollte die Installation direkt 
unterhalb der USV erfolgen, damit alle Kabel zwischen den Gehäusen hinter den Frontblenden 
und für Benutzer unzugänglich verlegt werden können. Es können maximal vier EBMs je USV 
installiert werden.

l Vergewissern Sie sich vor dem Transport der USV, dass die USV von der Stromversorgung 
getrennt und ausgeschaltet ist. Trennen Sie anschließend den Anschluss der internen 
USV-Batterie (siehe Abbildung 24 auf Seite 47 für im Rack montierte Modelle oder Abbildung 26 
auf Seite 49 für Tower-Modelle).
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VORSICHT!
l Batterien können das Risiko eines elektrischen Schlags bergen oder durch hohen 

Kurzschlussstrom in Brand geraten. Die richtigen Vorsichtsmaßnahmen beachten. Die Wartung 
muss von qualifiziertem Wartungspersonal durchgeführt werden, das im Umgang mit Batterien 
geübt ist und über gute Kenntnisse der erforderlichen Vorsichtsmaßnahmen verfügt. Nicht 
autorisiertes Personal von Batterien fern halten.

l Die Batterien müssen ordnungsgemäß entsorgt werden. Hierbei sind die örtlichen 
Bestimmungen zu beachten.

l Batterien niemals verbrennen, da sie explodieren können.

Avvisi di sicurezza

IMPORTANTI ISTRUZIONI DI SICUREZZA — CONSERVARE QUESTE ISTRUZIONI
Il presente manuale contiene importanti istruzioni da seguire durante l'installazione e la 
manutenzione dell'UPS e delle batterie. Leggere integralmente le istruzioni prima di utilizzare 
l'apparecchiatura e conservare il presente manuale per futuro riferimento.

PERICOLO
La TENSIONE contenuta in questo gruppo statico di continuità è LETALE. Tutte le operazioni di 
riparazione e di manutenzione devono essere effettuate ESCLUSIVAMENTE DA PERSONALE 
TECNICO AUTORIZZATO. All'interno del gruppo statico di continuità NON vi sono PARTI 
RIPARABILI DALL'UTENTE.

AVVERTENZA
l L'UPS contiene la propria fonte di energia (batterie). Le prese d'uscita dell'UPS possono essere 

sotto tensione anche quando l'UPS non è collegato all'alimentazione elettrica CA.

l Per ridurre il rischio di incendio o di scossa elettrica, installare il gruppo statico di continuità in un 
ambiente interno a temperatura ed umidità controllata, privo di agenti contaminanti conduttivi. 
La temperatura ambiente non deve superare i 40°C. Non utilizzare l'unità in prossimità di acqua 
o in presenza di umidità eccessiva (90% max).

l Per ridurre il rischio di incendio, effettuare il collegamento soltanto a un circuito dotato di una 
protezione da sovraccarico per il circuito derivato di max. 100 ampere come stabilito dalle norme 
statunitensi sugli impianti elettrici (NEC, ANSI/NFPA 70).

l La protezione da sovraccarico per le uscite e l'interruttore di scollegamento devono essere 
forniti da altri produttori.

l Per conformità con gli standard internazionali e con le norme in merito al cablaggio, tutta 
l'apparecchiatura collegata con l'uscita del gruppo statico di continuità non deve avere una 
corrente di dispersione di terra superiore a 3,5 milliampere.

l Se si installano uno o più MBS opzionali montati su rack EBM, installarli EBM direttamente sotto 
l'UPS in modo che tutti i cavi tra gli armadietti siano posizionati dietro le protezioni frontali e 
siano inaccessibili all'utente. Il numero massimo di EBM MBS per singolo UPS è quattro.

l Se occorre trasportare l'UPS, dopo aver verificato che l'UPS sia spento e scollegato dalla presa 
di alimentazione, disconnettere il connettore della batteria interna dell'UPS (vedere Figura 24 a 
pagina 45 per i modelli per rack o Figura 26 a pagina 48 per i modelli tower)
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ATTENZIONE
l Le batterie possono comportare un rischio di scossa elettrica o di ustione in seguito a un'elevata 

corrente di corto circuito. Osservare le dovute precauzioni. L'assistenza deve essere eseguita 
da personale qualificato esperto di batterie e delle necessarie precauzioni. Tenere il personale 
non autorizzato lontano dalle batterie.

l Le batterie devono essere smaltite in modo corretto. Per i requisiti di smaltimento fare 
riferimento alle disposizioni locali.

l Non gettare mai le batterie nel fuoco poichè potrebbero esplodere se esposte alle fiamme.

Предупреждения по мерам безопасности

ВАЖНЫЕ УКАЗАНИЯ ПО МЕРАМ БЕЗОПАСНОСТИ — СОХРАНИТЕ ЭТИ УКАЗАНИЯ

В данном руководстве содержатся важные инструкции по установке и обслуживанию 
источника бесперебойного питания (ИБП) и батарей. Перед работой с оборудованием 
прочтите все инструкции. Сохраните данное руководство для дальнейшего использования.

ОПАСНО
В данном ИБП имеются СМЕРТЕЛЬНО ОПАСНЫЕ НАПРЯЖЕНИЯ. Все работы по ремонту 
и обслуживанию должны выполняться ТОЛЬКО УПОЛНОМОЧЕННЫМ 
ОБСЛУЖИВАЮЩИМ ПЕРСОНАЛОМ. Внутри ИБП нет узлов, ОБСЛУЖИВАЕМЫХ 
ПОЛЬЗОВАТЕЛЕМ.
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ПРЕДУПРЕЖДЕНИЕ
l В данном ИБП установлены собственные источники энергии (батареи). В ИБП может 

иметься напряжение даже в том случае, если он не подключен к сети переменного тока.

l Для снижения опасности пожара или поражения электрическим током устанавливайте 
ИБП в закрытом помещении с контролируемыми температурой и влажностью, в котором 
отсутствуют проводящие загрязняющие вещества. Температура окружающего воздуха 
не должна превышать 40°С. Не эксплуатируйте устройство около воды или в местах с 
повышенной влажностью (макс. 90%).

l Для того чтобы снизить риск возникновения пожара, при подключении используйте 
электрическую цепь, снабженную защитой от перегрузки параллельной цепи с 
максимальной силой тока 100 А (в соответствии с Национальными электротехническими 
правилами и нормами ANSI / NFPA 70).

l Устройство защиты от перегрузки выходного напряжения и размыкающий 
переключатель приобретаются отдельно.

l Для обеспечения соблюдения требований международных стандартов и требований к 
разводке электрических цепей, суммарная величина тока утечки на землю всего 
оборудования, подключенного к выходу ИБП, не должна превышать 3,5 миллиампера.

l При установки дополнительных EBM для монтажа в стойку, необходимо установить EBM 
непосредственно под ИБП, таким образом, чтобы проводка между корпусами 
находилась под передними крышками и была недоступна для пользователей. 
Максимальное количество EBM на ИБП составляет четыре.

l В том случае, если требуется транспортировка ИБП, убедитесь в том, что ИБП отключен 
от сети и выключен, а затем отсоедините контакт внутренней батареи ИБП (см. Рисунок 
24 на стр. 48 для моделей для монтажа в стойку или Рисунок 26 на стр. 50 для моделей 
типа башня).

ОСТОРОЖНО
l Высокое напряжение, вызванное коротким замыканием в батарее, может привести к 

поражению электрическим током или ожогу. Соблюдайте меры предосторожности. 
Техническое обслуживание должно осуществляться квалифицированным персоналом по 
работе с источниками питания, знакомым с мерами предосторожности.  Не допускайте к 
работе с батареями посторонних.

l Необходимо соблюдать правила утилизации аккумуляторов. Обратитесь к местным 
нормативным актам за информацией о требованиях к утилизации.

l Никогда не бросайте аккумуляторы в огонь. Аккумуляторы могут взорваться под 
воздействием огня.

Advertencias de Seguridad

INSTRUCCIONES DE SEGURIDAD IMPORTANTES — GUARDE ESTAS INSTRUCCIONES

Este manual contiene instrucciones importantes que debe seguir durante la instalación y el 
mantenimiento del SIE y de las baterías. Por favor, lea todas las instrucciones antes de poner en 
funcionamiento el equipo y guarde este manual para referencia en el futuro.
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PELIGRO
Este SIE contiene VOLTAJES MORTALES. Todas las reparaciones y el servicio técnico deben ser 
efectuados SOLAMENTE POR PERSONAL DE SERVICIO TÉCNICO AUTORIZADO. No hay 
NINGUNA PARTE QUE EL USUARIO PUEDA REPARAR dentro del SIE.

ADVERTENCIA 
l Este SIE contiene su propia fuente de energía (baterías). La salida del SIE puede transportar 

voltaje activo aun cuando el SIE no esté conectado con una fuente de CA.

l Para reducir el riesgo de incendio o de choque eléctrico, instale este SIE en un lugar cubierto, 
con temperatura y humedad controladas, libre de contaminantes conductores. La temperatura 
ambiente no debe exceder los 40°C. No trabaje cerca del agua o con humedad excesiva (90% 
máximo).

l Para reducir el riesgo de incendio, realice la conexión únicamente hacia un circuito que cuente 
con un máximo de 100 amperios de protección contra sobrecorriente de circuito derivado, de 
acuerdo con el Código Eléctrico Nacional, ANSI/NFPA 70.

l La protección contra sobrecorriente de salida y el conmutador de desconexión debe 
suministrarse por parte de terceros.

l Para cumplir con los estándares internacionales y las normas de instalación, la totalidad de los 
equipos conectados a la salida de este SIE no debe tener una intensidad de pérdida a tierra 
superior a los 3,5 miliamperios.

l Si se instalan opcionales de montaje en bastidor EBM(s) instale el EBM(s) directamente debajo 
la SAI de forma que todo el cableado entre los armarios esté instalado detrás de las cubiertas 
frontales y los usuarios no puedan acceder al mismo. El número máximo de EBM(s) por SAI es 
de cuatro.

l Si el SAI requiere cualquier tipo de transporte, verifique que el SAI está desenchufado y 
apagado y después desconecte el conector de la batería interna del SAI (consulte Figura 24 en 
la página 45 para los modelos en bastidor o Figura 26 en la página 48 para los modelos en 
torre).

PRECAUCIÓN
l Las baterías pueden constituir un riesgo de descarga eléctrica o quemaduras por corriente alta 

de corto circuito. Adopte las precauciones debidas. Personal calificado de servicio que conozca 
de baterías y esté al tanto de las precauciones requeridas debe darle servicio al equipo. 
Mantenga al personal no autorizado alejado de las baterías.

l Es necesario desechar las baterías de un modo adecuado. Consulte las normas locales para 
conocer los requisitos pertinentes.

l Nunca deseche las baterías en el fuego. Las baterías pueden explotar si se las expone a la 
llama.
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Säkerhetsföreskrifter

VIKTIGA SÄKERHETSFÖRESKRIFTER — SPARA DESSA FÖRESKRIFTER
Den här anvisningen innehåller viktiga instruktioner som du ska följa under installation och 
underhåll av UPS-enheten och batterierna. Läs alla instruktioner innan du använder utrustningen 
och spara den här anvisningen för framtida referens.

FARA
Denna UPS-enhet innehåller LIVSFARLIG SPÄNNING. ENDAST AUKTORISERAD 
SERVICEPERSONAL får utföra reparationer eller service. Det finns inga delar som 
ANVÄNDAREN KAN UTFÖRA SERVICE PÅ inuti UPS-enheten.

VARNING 
l Den här UPS-enheten innehåller sin egen energikälla (batterier). UPS-enhetens uttag kan vara 

spänningsförande även då UPS-enheten inte är ansluten till spänningsnätet.
l Minska risken för brand eller elektriska stötar genom att installera denna UPS-enhet inomhus, 

där temperatur och luftfuktighet är kontrollerade och där inga ledande föroreningar förekommer. 
Omgivande temperatur får ej överstiga 40°C. Använd inte utrustningen nära vatten eller vid hög 
luftfuktighet (max 95 %).

l För att reducera faran för brand får anslutning endast utföras till en krets som skyddas med 
överbelastningsskydd på maximalt 100 ampere i enlighet med NEC, ANSI/NFPA 70.

l Utgående överbelastningssydd och kretsbrytare måste levereras av annan leverantör.
l För att överensstämma med internationell standard och installationsföreskrifter får inte den 

totala utrustning som anslutits till uttagen på denna UPS-enhet ha läcksström som överstiger 3,5 
milliampere.

l Om valfri(a) för rackinstallationer installeras, skall EBM(:erna) installeras direkt under EBM 
UPS-enheten så att alla ledningar mellan skåpen installeras bakom de främre skydden och blir 
oåtkomliga för användarna. Maximalt antal EBM(:er) per UPS är fyra.

l Om UPS-enheten måste förflyttas ska man kontrollera att UPS-enheten är urkopplad och 
avstängd och därefter skall UPS-enhetens interna batterikontakt kopplas ur (se Bild 24 på sidan 
44 för rackinstallerade modeller eller Bild 26 på sidan 47 för tornmodeller).

VITKTIGT
l Batterierna kan innebära en risk för elektrisk stöt eller brännskada från kortsluten starkström. 

Iakttag lämpliga försiktighetsåtgärder. Service ska utföras av utbildad servicepersonal med 
kunskap om batterierna och nödvändiga försiktighetsåtgärder. Håll ej behörig personal borta 
från batterierna.

l Batterierna måste avyttras enligt anvisningarna i lokal lagstiftning.
l Använda batterier får aldrig brännas upp. De kan explodera.
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Chapter 3 Installation

This section explains:

l Equipment inspection

l Unpacking the cabinet

l Checking the accessory kit

l Cabinet installation (rackmount and tower)

l Wiring installation

l Initial startup

Inspecting the Equipment
If any equipment has been damaged during shipment, keep the shipping cartons and packing materials for the 
carrier or place of purchase and file a claim for shipping damage. If you discover damage after acceptance, file 
a claim for concealed damage.

To file a claim for shipping damage or concealed damage:  1) File with the carrier within 15 days of receipt of 
the equipment; 2) Send a copy of the damage claim within 15 days to your service representative.

Unpacking the Cabinet

CAUTION
l Unpacking the cabinet in a low-temperature environment may cause condensation to occur in 

and on the cabinet. Do not install the cabinet until the inside and outside of the cabinet are 
absolutely dry (hazard of electric shock).

l The cabinet is heavy (see page 57 and page  58). Use caution to unpack and move the cabinet.

Use care when moving and opening the carton. Leave the components packaged until ready to install.

To unpack the cabinet and accessories:

1. Open the outer carton and remove the accessories packaged with the cabinet.

2. Carefully lift the cabinet out of the outer carton.

3. Discard or recycle the packaging in a responsible manner, or store it for future use.

Place the cabinet in a protected area that has adequate airflow and is free of humidity, flammable gas, and 
corrosion.

NOTE Check the battery recharge date on the shipping carton label. If the date has passed 
and the batteries were never recharged, do not use the UPS. Contact your service 
representative.
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Checking the Accessory Kit
Verify that the following additional items are included with the UPS:

l UPS user's guide

l Quick start instructions

l Software Suite CD

l USB cable

l Serial cable

l Power cord (for models without an attached power cord)

If you ordered an optional Extended Battery Module (EBM), verify that the following additional item is included 
with the EBM:

l EBM user's guide

Rackmount Installation
The Eaton 9130 rackmount cabinet comes with all of the hardware required for installation in a standard 
19-inch rack or JIS seismic rackmount configuration with square and round mounting holes. The rail 
assemblies adjust to mount in Standard 19-inch racks with front to rear rail distances from 61–76 cm 
(24–30 inches) deep.

Checking the Rail Kit Accessories

Verify that the following rail kit items are included for each cabinet:

l Left rail assembly:

- Left rail

- Rear rail

- (3) M4x8 pan-head screws

l Right rail assembly:

- Right rail

- Rear rail

- (3) M4x8 pan-head screws

l Rail hardware kit:

- (10) M6x16 pan-head screws

- (10) M6 cage nuts

- (2) rear stop brackets

- (2) M3x8 pan-head screws

l Mounting bracket kit:

- (2) mounting brackets

- (8) M4x8 flat-head screws

NOTE Discard the EBM user's guide if you are installing the EBM with a new UPS at the 
same time. Use the UPS user's guide to install both the UPS and the EBM.

NOTE Rackmount models must only be installed horizontally in the rack. Do not mount the 
rackmount models in tower mode (vertically).
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Tools Required

To assemble the components, the following tools may be needed:

l Medium flat-bladed screwdriver

l Phillips #2 screwdriver

l 7 and 8 mm wrench or socket

Rackmount Setup

CAUTION
l The cabinet is heavy (see page 57). Removing the cabinet from its carton requires a minimum of 

two people.

l If installing optional EBM(s), install the EBM(s) directly below the UPS so that all wiring 
between the cabinets is installed behind the front covers and is inaccessible to users.

To install the rail kit:

1. Assemble the left and right rails to the rear rails as shown in Figure 4. Do not tighten the screws.

Adjust each rail size for the depth of your rack.

Figure 4. Assembling the Rails

2. Select the proper holes in the rack for positioning the UPS in the rack (see Figure 5). The rails occupy four 
positions on the front and rear of the rack.

3. Secure one rail assembly to the front of the rack with one M6x16 pan-head screw and one M6 cage nut.

4. Using two M6 cage nuts and two M6x16 pan-head screws, attach the rail assembly to the rear of the rack.

NOTE Mounting rails are required for each individual cabinet.

Rear Rails

Right RailLeft Rail

M4 8 Pan-Head
Screws (6 places)
Eaton 9130 700/3000 VA UPS User’s Guide 164201718—Rev 7  15

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3275 of 3354



Installation

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
Figure 5. Securing the Rails

5. Repeat Steps 3 and 4 for the other rail assembly.

6. Tighten the three adjustment screws in the middle of each rail assembly.

7. If installing optional cabinets, repeat Step 1 through Step 6 for each rail kit.

8. Place the UPS on a flat, stable surface with the front of the cabinet facing you.

9. Align the mounting brackets with the screw holes on each side of the UPS and secure with the supplied 
M4x8 flat-head screws (see Figure 6).

Figure 6. Installing the Mounting Brackets (Forward Position Shown)

10. If installing optional cabinets, repeat Steps 8 and 9 for each cabinet.

11. Slide the UPS and any optional cabinets into the rack.

12. Secure the front of the UPS to the rack using two M6x16 pan-head screws and two M6 cage nuts on each 
side (see Figure 7). Install the bottom screw on each side through the bottom hole of the mounting 
bracket and the bottom hole of the rail.

Repeat for any optional cabinets.

NOTE There are two sets of four mounting holes on each side of the UPS:  a forward 
position and a middle position. Choose the position that meets your configuration 
needs.

M6 16 Pan-Head
Screws (6 places)

Front of Rack

M6 Cage Nuts
(6 places)

Tighten
adjustment
screws after rail attachment
(3 places each rail).

Position 4

Position 1

Mounting
Bracket

M4 8 Flat-Head
Screws (4 places)
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Figure 7. Securing the Front of the Cabinet

13. Optional. Insert a rear stop bracket through the inside of each rail behind the UPS. Rotate each bracket 
and slide the bracket until it fits tightly against the UPS's rear panel. Secure each bracket to the UPS with 
one M3x8 pan-head screw. See Figure 8.

Repeat for any optional cabinets.

14. Continue to the following section, “Rackmount Wiring Installation.”

Figure 8. Securing the Back of the Cabinet (Optional)

Rackmount Wiring Installation
This section explains:

l Installing the UPS, including connecting the UPS internal batteries

l Connecting any optional EBMs

Installing the UPS

To install the UPS:

1. Remove the UPS right front cover (behind the LCD control panel). See Figure 9.

To remove the cover, remove and retain the two screws on the right side of the cover. Grasp the top and 
bottom of the cover and slide the cover to the right.

M6 16 Pan-Head
Screws (4 places)

M6 Cage Nuts
(4 places)

3MtekcarB potS raeR 8 Pan-Head Screw

NOTE 1 Do not make unauthorized changes to the UPS; otherwise, damage may occur to 
your equipment and void your warranty.

NOTE 2 Do not connect the UPS power cord to utility until after installation is completed.
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! IMPORTANT
A ribbon cable connects the LCD control panel to the UPS. Do not pull on the cable or disconnect 
it.

Figure 9. Removing the UPS Right Front Cover

CAUTION
A small amount of arcing may occur when connecting the internal batteries. This is normal and will 
not harm personnel. Connect the cables quickly and firmly.

2. Connect the internal battery connector (see Figure 10).

Up to 1500 VA models. Unclip the top rightmost white connector from the battery panel and move it to 
the left to connect to the white connector at the top left. Connect red to red, and black to black. Press the 
two parts tightly together to ensure a proper connection. Clip the wires of the rightmost connector to the 
battery panel in its new position.

2000–3000 VA models. Connect red to red, and black to black. Press the two parts tightly together to 
ensure a proper connection.

Figure 10. Connecting the UPS Internal Batteries

NOTE  Leave
ribbon cable
connected.

sledoM AV 0003–0002sledoM AV 0051 ot pU
18 Eaton 9130 700/3000 VA UPS User’s Guide 164201718—Rev 7  

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3278 of 3354



Installation

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
3. If you are installing EBMs, see the following section, “Connecting the EBM(s),” before continuing with the 
UPS installation.

4. Replace the UPS right front cover.

To replace the cover, verify that the ribbon cable is protected and (if EBMs are installed) the EBM cable is 
routed through the knockout on the bottom of the cover. Slide the cover to the left until it aligns with the 
left front cover. Reinstall the two screws on the right side of the right front cover.

5. If you are installing power management software, connect your computer to one of the communication 
ports or optional connectivity card (see page 40 and page 40). For the communication ports, use an 
appropriate cable (not supplied).

6. If your rack has conductors for grounding or bonding of ungrounded metal parts, connect the ground cable 
(not supplied) to the ground bonding screw. See “Rear Panels” on page 71 for the location of the ground 
bonding screw for each model.

7. If an emergency power-off (disconnect) switch is required by local codes, see “Remote Emergency 
Power-off” (REPO) on page 41 to install the REPO switch before powering on the UPS.

8. Continue to “UPS Initial Startup” on page 25.

Connecting the EBM(s)

To install the optional EBM(s) for a UPS:

1. On the bottom of the UPS right front cover, remove the EBM cable knockout (see Figure 11).

Figure 11. Removing the EBM Cable Knockout

2. Remove the front cover of each EBM (see Figure 12).

To remove the cover, remove and retain the two screws on the right side of the cover. Grasp the sides of 
the cover and slide the cover to the left and then away from the cabinet.

NOTE Use care to protect the LCD control panel and the connected ribbon cable from 
damage.

esc

Knockout for EBM Cable
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Figure 12. Removing the EBM Front Cover

3. For the bottom (or only) EBM, remove the EBM cable knockout on the top of the EBM front cover. See 
Figure 12 for the location of the top EBM cable knockout.

4. If you are installing more than one EBM, for each additional EBM remove the EBM cable knockout on the 
top and bottom of the EBM front cover. See Figure 12 for the location of the EBM cable knockouts.

CAUTION
A small amount of arcing may occur when connecting an EBM to the UPS. This is normal and will 
not harm personnel. Insert the EBM cable into the UPS battery connector quickly and firmly.

5. Plug the EBM cable(s) into the battery connector(s) as shown in Figure 13. Up to four EBMs may be 
connected to the UPS.

Up to 1500 VA models. Unclip the EBM connector on the UPS battery panel and connect it to the EBM 
connector on the EBM. Press the two parts tightly together to ensure a proper connection.

2000–3000 VA models. Connect red to red, black to black, and green to green. Press the two parts tightly 
together to ensure a proper connection.

All models. To connect a second EBM, unclip the EBM connector on the first EBM and pull gently to 
extend the wiring to the EBM connector on the second EBM. Repeat for any additional EBMs.

Bottom EBM Cable Knockout
(underneath cover)

Top EBM Cable Knockout

EBM Cover Hook
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6. Verify that the EBM connections are tight and that adequate bend radius and strain relief exist for each 
cable.

Figure 13. Typical EBM Installation

7. Replace the EBM front cover.

To replace the cover, verify that the EBM cables are routed through the EBM cover knockouts, then slide 
the cover from the left to the right until it connects with the cover hook near the left side of the EBM 
cabinet. Reinstall the two screws on the right side of the front cover. For reference, see Figure 12 on 
page 20.

Repeat for each additional EBM.

8. Verify that all wiring connecting the UPS and EBM(s) is installed behind the front covers and is 
inaccessible to users.

9. Return to Step 4 on page 19 to continue the UPS installation.

Tower Installation
The Eaton 9130 tower cabinet comes fully assembled and ready to connect.

CAUTION
The cabinet is heavy (see page  58). Removing the cabinet from its carton requires a minimum of 
two people.

To install the cabinet:

1. Place the UPS on a flat, stable surface in its final location.

2. If installing additional cabinets, place them next to the UPS in their final location.

3. Continue to the following section, “Tower Wiring Installation.”

Tower Wiring Installation
This section explains:

l Installing the UPS, including connecting the UPS internal batteries

l Connecting any optional EBMs

sledoM AV 0003–0002sledoM AV 0051 ot pU
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Installing the UPS

To install the UPS:

1. Remove the UPS front cover (see Figure 14).

To remove the cover, push down on the top of the cover and pull the cover toward you to unclip it from the 
cabinet.

Figure 14. Removing the UPS Front Cover

CAUTION
A small amount of arcing may occur when connecting the internal batteries. This is normal and will 
not harm personnel. Connect the cables quickly and firmly.

2. Connect the internal battery connector (see Figure 15).

Connect the white connectors together, connecting red to red, and black to black. Press the two parts 
tightly together to ensure a proper connection.

NOTE 1 Do not make unauthorized changes to the UPS; otherwise, damage may occur to 
your equipment and void your warranty.

NOTE 2 Do not connect the UPS power cord to utility until after installation is completed.

NOTE A ribbon cable connects the LCD control panel to the UPS. Do not pull on the cable 
or disconnect it.

NOTE  Leave
ribbon cable
connected.
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Figure 15. Connecting the UPS Internal Batteries

3. Remove the two screws from the screw mounts and retain (see Figure 15).

4. Place the battery connector between the screw mounts. Reinstall the two screws to hold the connector 
in place.

5. Replace the UPS front cover.

To replace the cover, verify that the ribbon cable is protected, then insert the clips on the back of the cover 
into the cabinet and push firmly to snap the cover into place.

6. If you are installing power management software, connect your computer to one of the communication 
ports or optional connectivity card (see page 40 and page 40). For the communication ports, use an 
appropriate cable (not supplied).

7. If an emergency power-off (disconnect) switch is required by local codes, see “Remote Emergency 
Power-off” (REPO) on page 41 to install the REPO switch before powering on the UPS.

8. If you are installing EBM(s), continue to the following section, “Connecting the EBM(s).” Otherwise, 
continue to “UPS Initial Startup” on page 25.

Connecting the EBM(s)

To install the optional EBM(s) for a UPS:

1. On the rear of the UPS, remove the cable retention clip covering the battery connector. Retain the clip and 
screws. See Figure 16.

2. Installations with one EBM only. Remove the cable retention clip covering the right (for 1000–1500 VA 
models) or upper (for 2000–3000 VA models) battery connector. Retain the clip and screws.

3. Installations with more than one EBM. For all EBMs except the last EBM, remove the cable retention 
clips covering both battery connectors. Do not remove the clip from the second battery connector on the 
last EBM. Retain the clips and screws.

CAUTION
A small amount of arcing may occur when connecting an EBM to the UPS. This is normal and will 
not harm personnel. Insert the EBM cable into the UPS battery connector quickly and firmly.
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4. Plug the EBM cable(s) into the battery connector(s) as shown in Figure 16. Up to four EBMs may be 
connected to the UPS.

5. For each cable retention clip removed, rotate the clip and install it under each EBM cable connection using 
the retained screws.

6. Verify that the EBM connections are tight and that adequate bend radius and strain relief exist for each 
cable.

7. Continue to “UPS Initial Startup” on page 25.

Figure 16. Connecting the EBMs

1000–1500 VA Models

2000–3000 VA Models

Remove cable retention clip. Plug in EBM cable. Rotate clip. Reinstall cable retention clip.
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UPS Initial Startup
To start up the UPS:

1. Verify that the internal batteries are connected.

Rack models. See “Installing the UPS” on page 17.

Tower models. See “Installing the UPS” on page 22.

2. If optional EBMs are installed, verify that the EBMs are connected to the UPS.

Rack models. See “Connecting the EBM(s)” on page 19.

Tower models. See “Connecting the EBM(s)” on page 23.

3. Plug the equipment to be protected into the UPS, but do not turn on the protected equipment.

4. Make any necessary provisions for cord retention and strain relief.

5. Models without an attached power cord. Plug the detachable UPS power cord into the input connector 
on the UPS rear panel.

6. Plug the UPS power cord into a power outlet.

The UPS front panel display illuminates and shows a status of “UPS initializing…”

7. Verify that the UPS transfers to Standby mode (“UPS on standby”).

8. Press the  button on the UPS front panel for at least one second.

The UPS front panel display changes status to “UPS starting…”

9. Check the UPS front panel display for active alarms or notices. Resolve any active alarms before 
continuing. See “Troubleshooting” on page 85.

If the indicator is on, do not proceed until all alarms are clear. Check the UPS status from the front 
panel to view the active alarms. Correct the alarms and restart if necessary.

10. Verify that the indicator illuminates solid, indicating that the UPS is operating normally and any loads 
are powered.

The UPS should be in Normal mode.

11. Press the button until the start screen appears.

12. If optional EBMs are installed, see “Configuring the UPS for EBMs” on page 37 to set the number of 
installed EBMs.

13. To change any other factory-set defaults, see Table 3 on page 29.

NOTE Verify that the total equipment ratings do not exceed the UPS capacity to prevent an 
overload alarm.

NOTE Eaton recommends setting the date and time.

NOTE At initial startup, the UPS sets system frequency according to input line frequency 
(input frequency auto-sensing is enabled by default). After initial startup, 
auto-sensing is disabled until manually re-enabled by output frequency setting.

ESC
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14. If you installed an optional REPO, test the REPO function:

Activate the external REPO switch. Verify the status change on the UPS display.

Deactivate the external REPO switch and restart the UPS.

15. Keep your UPS firmware updated. See “Updating the UPS Firmware” on page 53.

NOTE At initial startup, input voltage auto-sensing is disabled by default. When manually 
enabled by output voltage setting, at the next AC startup the UPS sets output 
voltage according to input line voltage. After the subsequent startup, auto-sensing is 
disabled until manually re-enabled by output voltage setting.

NOTE The internal batteries charge to 90% capacity in less than 3 hours. However, Eaton 
recommends that the batteries charge for 48 hours after installation or long-term 
storage. If optional EBMs are installed, see the recharge times listed in Table 30 on 
page 70.
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Chapter 4 Operation

This chapter contains information on how to use the Eaton 9130, including front panel operation, operating 
modes, UPS startup and shutdown, transferring the UPS between modes, retrieving the Event Log, setting the 
power strategy, and configuring bypass settings, load segments, and battery settings.

Control Panel Functions
The UPS has a four-button graphical LCD with backlight. It provides useful information about the UPS itself, 
load status, events, measurements, and settings (see Figure 17).

Figure 17. Eaton 9130 Control Panel

Table 1 shows the indicator status and description.

NOTE The  button controls only the UPS output.

Table 1. Indicator Descriptions

Indicator Status Description

Green

On The UPS is operating normally.

Flashing A new information message is active.

Yellow

On The UPS is in Battery mode.

Flashing The battery voltage is below the warning level.

Yellow

On The UPS is in Bypass mode.

The UPS is operating normally on bypass during High Efficiency operation.

Red

On The UPS has an active alarm or fault. See “Troubleshooting”on page 85 for additional 
information.

Power On Indicator (green)

On Battery Indicator (yellow)

Bypass Indicator (yellow)

Alarm Indicator (red)

On/Off Button

Escape Up Down Enter

esc
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Changing the Language

Press and hold the first button on the left for approximately three seconds to select the language menu. This 
action is possible from any LCD menu screen.

Display Functions

As the default or after 15 minutes of inactivity, the LCD displays the start screen.

The backlit LCD automatically dims after 15 minutes of inactivity. Press any button to restore the screen.

Press any button to activate the menu options. Use the two middle buttons ( and ) to scroll through the menu 
structure. Press the Enter ( ) button to select an option. Press the  button to cancel or return to the 
previous menu.

Table 2 shows the basic menu structure.

Table 2. Menu Map for Display Functions

Main Menu Submenu Display Information or Menu Function

UPS Status Main status (mode and load) / Notice or Alarm status (if any) / Battery 
status (state and charge level)

Event Log Displays up to 127 events and alarms

The Event Log is also available through the serial port. See ”Retrieving the 
Event Log”on page 34.

Measurements Load W VA / Load A pf / Output V Hz / Input V Hz / Bypass V Hz / Input Line 
Events / Battery V min

Control Go to Bypass Transfers the UPS system to internal Bypass mode

When this command is active, the option changes to “Go to Normal.”

Start Battery Test Starts a manual battery test

See ”Testing New Batteries”on page 53.

Reset Error State Clears a “Battery Test Failed”alarm

Load Segments Load segment 1:  ON | OFF

Load segment 2:  ON | OFF

These commands overrule user settings for load segments. See 
“Configuring Load Segments”on page 36.

Restore Factory Settings Returns all settings to original values only after UPS is powered down.
The following settings do not change:

"Output voltage setting

"Site wiring fault alarm

"REPO terminal setting

"Serial number

"Part number

Identification UPS Type / Part Number / Serial Number / Firmware

Settings User Settings See Table 3 for details.

Service Settings This menu is password-protected.

( ESC
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User Settings

The following table displays the options that can be changed by the user.

Table 3. User Settings 

Description Available Settings Default Setting

Change Language [English] [French] [Spanish] [German] [Russian]

Menus, status, notices, and alarms are in all 
supported languages. UPS faults, Event Log data, 
and settings are in English only.

English

User Password [Enabled] [Disabled]

If Enabled is selected, the password is USER.

Disabled

Audible Alarms [Enabled] [Disabled] Enabled

Set Date and Time

NOTE Time is a 24-hour clock.

Set Year, Month, Day, Hours, Minutes

Date: yyyy/mm/dd

Time: hh:mm

2008/01/01

12:00

Signal Inputs ** Setup:  [Not Used] [Force Bypass] 
[Remote Shutdown] [Delayed Shutdown] 
[On Generator] [Building Alarm 1]

Active:  [High] [Low]

See ”Programmable Signal Inputs”on page 43.

RS232-3:  Not Used, High

cXSlot Serial:  Delayed 
Shutdown, High

cXSlot Signal: Remote Shutdown, 
Low

Relay Configuration ** [UPS ok] [On Bypass] [On Battery] [Battery Low] 
[Ext. Charger On]

See “Relay Output Contacts”on page 42.

Standard:  UPS ok

RS232-1:  Battery Low

RS232-8:  On Battery

cXSlot-K1:  On Battery

cXSlot-K2:  Battery Low

cXSlot-K3:  UPS ok

cXSlot-K4:  On Bypass

Serial Port Configuration [1200 bps] [2400 bps] [9600 bps]

USB communication requires 9600 bps.

RS232:  9600 bps

cXSlot:  9600 bps

Control Commands from Serial Port [Enabled] [Disabled] RS232:  Enabled

cXSlot:  Enabled

Output Voltage

NOTE The UPS must be in Standby 
Mode when you change the 
output voltage.

[100V] [110V] [120V] [127V] [Autosensing]

[200V] [208V] [220V] [230V] [240V] [Autosensing]

120V (low voltage models)

230V (high voltage models)

Output Frequency

NOTE The UPS must be in Standby 
Mode when you change the 
output frequency.

[50Hz] [60Hz] [Autosensing] Autosensing

Frequency Converter [Enabled] [Disabled]

If Enabled, the UPS operates as a frequency 
converter, with bypass operation and all 
bypass-related alarms disabled.

Disabled

NOTE * See “Configuring Bypass Settings”on page 35.

NOTE ** The cXSlot Signal setting is for a communication card. The cXSlot Serial setting is for the relay card.
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Overload Alarm Level [10%] [20%] [30%]...[100%]

These values affect alarm level only, not UPS 
operation such as transfers or shutdown.

100%

Generates the Output Overload 
alarm at the set level.

Transfer to Bypass When Overload* [Immediate] [After Delay]

If Immediate, transfer occurs at load >102%. 
If After Delay, transfer occurs according to 
Table 22 on page 61.

Immediate

Power Strategy [Normal] [High Efficiency]

See “Setting Power Strategy”on page 34.

Normal

Automatic Start Delay [Disabled] [No Delay] [1s]  [2s]...[32767s]

If Disabled, automatic restart is not allowed. See 
“Configuring Load Segments”on page 36.

Load Segment 1:  No Delay

Load Segment 2:  No Delay

Automatic on Battery Shutdown [Disabled] [No Delay] [1s] [2s]...[32767s]

Shutdown cancels if utility returns before the delay 
expires. See “Configuring Load Segments”on 
page 36.

Load Segment 1:  Disabled

Load Segment 2:  Disabled

Start on Battery

NOTE Utility must be present and 
output enabled at initial UPS 
startup.

[Enabled] [Disabled]

After initial startup, battery voltage must exceed 
2.10 volts per cell to start on battery.

Enabled

Energy Saving Mode [Disabled] [50W] [100W]...[1000W]

UPS output is turned off if the UPS is on battery 
and output power is below the selected level.

Disabled

Remote Shutdown Delay [No Delay] [1s] [2s]…[10800s] No Delay

Delayed Shutdown Delay [No Delay] [1s] [2s]…[10800s] 120s

Behavior on Rectifier Input Loss

NOTE Available only in >3000 VA 
UPSs with separate supply 
sources for the rectifier and 
bypass inputs.

[Prefer Battery] [Prefer Bypass]

If Prefer Bypass, upon loss the UPS will transfer to 
bypass in 3 seconds and remain as long as bypass 
is available.

Prefer Battery

On Battery Notice Delay [0] [1s] [2s]…[99s] 5s

Site Wiring Fault Alarm [Enabled] [Disabled]

An active site wiring fault alarm prevents startup 
or, if operating, forces operation to Battery mode 
and disables bypass.

Enabled for L, i, and G (AU) 
models (120V, 230V, and 240V)

Disabled for G and G (EU) models 
(208V)

Bypass Voltage Low Limit* [-4%] [-5%] … [-20%] of nominal -15% of nominal

Bypass Voltage High Limit* [+4%] [+5%] … [+20%] of nominal +10% of nominal

Qualify Bypass* [Never] [When in Spec] [Always on UPS Fault] 
[Always]

When in Spec

Synchronization Window* [Sync Disabled] [0.5 Hz] [1.0 Hz] [2.0 Hz] [3.0 
Hz]

2.0 Hz

Unsynchronized Transfers* [Enabled] [Disabled] Enabled

Table 3. User Settings (Continued)

Description Available Settings Default Setting

NOTE * See “Configuring Bypass Settings”on page 35.

NOTE ** The cXSlot Signal setting is for a communication card. The cXSlot Serial setting is for the relay card.
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Number of Battery Strings [0] [1] [2] … [10]

See “Configuring the UPS for EBMs”on page 37.

1

Battery Charge Mode [ABM Cycling] [Constant] ABM Cycling

Temperature Compensated Charging [Enabled] [Disabled]

If Disabled, the default charger voltages for 25C 
(77F) are assumed.

Enabled

Battery Charge % to Restart [Not Checked] [10] [20] … [100]

If a percentage is selected, automatic restart (if 
enabled) occurs when the battery's charge reaches 
the selected level.

Not Checked

Battery Low Alarm [Immediate] [2 min] [3 min] [5 min]

The “Battery Low”alarm triggers when the set 
amount of backup time (approximately) remains in 
the batteries. If set to Immediate, the alarm 
activates at the same time as the “UPS on Battery”
notice.

3 min

Automatic Battery Support Tests [Enabled] [Disabled]

See “Running Automatic Battery Tests”on 
page 37.

Enabled

Ambient Temperature Warning [Enabled] [Disabled] Enabled

Predictive Maintenance Notices [Enabled] [Disabled] Enabled

Remote Emergency Power-off (REPO) 
Input Polarity

[Open] [Closed] Open

Logic Power Off [0] [1...120 min]

See “Logic Power Off” on page 34.

0 min

Table 3. User Settings (Continued)

Description Available Settings Default Setting

NOTE * See “Configuring Bypass Settings”on page 35.

NOTE ** The cXSlot Signal setting is for a communication card. The cXSlot Serial setting is for the relay card.
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Operating Modes
The Eaton 9130 front panel indicates the UPS status through the UPS indicators (see Figure 17 on page 27).

Normal Mode

During Normal mode,  the indicator illuminates solid and the UPS is powered from the utility. The UPS 
monitors and charges the batteries as needed and provides filtered power protection to your equipment.

The UPS may at times silently implement a High Alert mode, usually when incoming utility conditions are 
unfavorable. In High Alert mode, the UPS disables the battery support test to ensure maximum capacity from 
the batteries if needed. The UPS will remain in High Alert for 24 hours or until changed by a Power Strategy 
command before returning to its previous mode.

Optional High Efficiency and Energy Saving settings minimize heat contribution to the rack environment. See 
“User Settings” on page 29.

Battery Mode

When the UPS is operating during a power outage, the alarm beeps once every five seconds and the  
indicator illuminates solid.

When the utility power returns, the UPS transfers to Normal mode operation while the battery recharges.

If battery capacity becomes low while in Battery mode, the  indicator flashes slowly and the audible alarm 

beeps once every second. If the “Battery Low” alarm is set, the  indicator also illuminates solid. This 
warning is approximate, and the actual time to shutdown may vary significantly.

When utility power is restored after the UPS shuts down, the UPS automatically restarts.

Bypass Mode

In the event of a UPS overload or internal failure, the UPS transfers your equipment to utility power. Battery 
mode is not available and your equipment is not protected; however, the utility power continues to be passively 
filtered by the UPS. The indicator illuminates.

The UPS remains in Bypass mode for at least five seconds (if the bypass source remains acceptable). If three 
transfers to Bypass occur within 10 minutes for any reason other than user command, the UPS locks in Bypass 
for 1 hour or until any control button is pressed.

The UPS transfers to Bypass mode when:

l The user activates Bypass mode through the front panel.

l The UPS detects an internal failure.

l The UPS has an overtemperature condition.

l The UPS has an overload condition listed in Table 22 on page 61.

NOTE Depending on the UPS load and the number of Extended Battery Modules (EBMs) 
connected, the “Battery Low” warning may occur before the batteries reach 25% 
capacity. See Table 26 to Table 29 starting on page 64 for estimated rack and tower 
PF0.9 and PF0.7 runtimes.

NOTE The UPS shuts down after a specified delay for overload conditions listed in Table 22 
on page 61. The UPS remains on to alarm the fault.
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Standby Mode

When the UPS is turned off and remains plugged into a power outlet, the UPS is in Standby mode. The 
indicator is off, indicating that power is not available to your equipment. The battery recharges when 

necessary, and the communication bay is powered.

If utility fails and output turns off due to drained batteries or UPS internal failure, the UPS alarms in Standby 
mode and powers the communication bay for 1 hour 30 minutes or until battery voltage drops below 1.75 volts 
per cell (whichever occurs first).

If utility fails while the UPS is in Standby mode, the logic power supply turns off in approximately 10 seconds.

If the UPS is waiting on commands and utility fails, unit and logic power turn off in approximately 30 seconds.

UPS Startup and Shutdown
To start up or shut down the UPS, see:

l “Starting the UPS” on page 33

l “Starting the UPS on Battery” on page 33

l “UPS Shutdown” on page 34

Starting the UPS

To start the UPS:

1. Verify that the UPS power cord is plugged in.

2. Switch on utility power where the UPS is connected.

The UPS front panel display illuminates and shows a status of “UPS initializing…”.

3. Verify that the UPS transfers to Standby mode (“UPS on standby”).

4. Press the  button on the UPS front panel for at least one second.

The UPS front panel display changes status to “UPS starting…”.

5. Check the UPS front panel display for active alarms or notices. Resolve any active alarms before 
continuing. See “Troubleshooting” on page 85.

If the indicator is on, do not proceed until all alarms are clear. Check the UPS status from the front 
panel to view the active alarms. Correct the alarms and restart if necessary.

6. Verify that the indicator illuminates solid, indicating that the UPS is operating normally and any loads 
are powered.

The UPS should be in Normal mode.

7. Press the button until the start screen appears.

Starting the UPS on Battery

NOTE 1 Before using this feature, the UPS must have been powered by utility power with 
output enabled at least once.

NOTE 2 Battery start can be disabled. See the “Start on Battery” setting in “User Settings” 
on page 29.

ESC
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To start the UPS on battery:

1. Press the  button on the UPS front panel until the UPS front panel display illuminates and shows a 
status of “UPS starting…”.

The UPS cycles through Standby mode to Battery mode. The  indicator illuminates solid. The UPS 
supplies power to your equipment.

2. Check the UPS front panel display for active alarms or notices besides the “UPS on Battery” notice and 
notices that indicate missing utility power. Resolve any active alarms before continuing. See 
“Troubleshooting” on page 85.

Check the UPS status from the front panel to view the active alarms. Correct the alarms and restart if 
necessary.

3. Press the button until the start screen appears.

UPS Shutdown

To shut down the UPS:

1. Press the  button on the front panel for three seconds.

The UPS starts to beep and shows a status of “UPS off pending…”. The UPS then transfers to Standby 
mode, and the indicator turns off.

2. Switch off utility power where the UPS is connected.

Transferring the UPS Between Modes
From Normal to Bypass Mode. Press any button to activate the menu options, then select CONTROL and 
GO TO BYPASS.

From Bypass to Normal Mode. Press any button to activate the menu options, then select CONTROL and 
GO TO NORMAL.

Retrieving the Event Log
To retrieve the Event Log through the display:

1. Press any button to activate the menu options, then select EVENT LOG.

2. Scroll through the listed events.

Logic Power Off
If normal utility power is restored within the time set by the Logic Power Off parameter, the unit restarts 
automatically. If AC power is not restored within this time, the logic power turns off.

NOTE Releasing the  button before three seconds returns the UPS to its original 
operating mode.

ESC

NOTE The equipment does not restart automatically when normal utility power is restored 
if the unit is shut down by power shutdown management software or a connectivity 
card, such as the Intelligent Power® Protector (IPP) or a Network Card-MS.
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Setting Power Strategy
On the High Efficiency setting, the UPS operates normally on Bypass, transfers to inverter in less than 10 ms 
when utility fails, and transfers back to Bypass in 1 minute after utility returns. The  indicator illuminates 
when the UPS transfers to Bypass.

To set the power strategy:

1. Press any button to activate the menu options, then select SETTINGS, USER SETTINGS, and POWER 
STRATEGY.

2. Select HIGH EFFICIENCY or NORMAL, and ENTER to confirm.

Configuring Bypass Settings
The following settings are available for configuring Bypass operation.

Transfer to Bypass When Overload. The default forces a transfer to Bypass when any overload condition 
occurs. You can configure the setting for a delayed transfer, with the amount of delay determined by the 
amount of overload, as shown in Table 22 on page 61.

Bypass Voltage Low Limit. The default disables a transfer to Bypass if the measured bypass voltage level is 
below the nominal output voltage minus 15%. You can configure the setting for another percentage of nominal. 
This setting can be overruled by the “Qualify Bypass” setting.

Bypass Voltage High Limit. The default disables a transfer to Bypass if the measured bypass voltage level is 
above the nominal output voltage plus 10%. You can configure the setting for another percentage of nominal. 
This setting can be overruled by the “Qualify Bypass” setting.

Qualify Bypass. The default allows a transfer to Bypass only when Bypass is within the following 
specifications:

l Bypass voltage is between the “Bypass Voltage Low Limit” and “Bypass Voltage High Limit” settings.

l Bypass frequency is within nominal frequency 5 Hz.

l The inverter is synchronized with Bypass when the “Unsynchronized Transfers” setting is disabled.

NOTE High Efficiency operation is available after one minute of stable power.
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You can prohibit Bypass (”Never”) or always allow Bypass with no specification checking (“Always”). For 
“Always on UPS Fault,” transfer to Bypass is always made on UPS fault; otherwise, operation proceeds as with 
the default setting.

Synchronization Window. The UPS tries to synchronize with Bypass when the Bypass frequency is less than 
the value set for the “Synchronization Window” setting. When the Bypass frequency is more than the set 
value, the UPS goes to nominal frequency. On Bypass the synchronization window is 5 Hz. If synchronization 
is disabled (”Sync Disabled”), the UPS will synchronize only when operating on Bypass.

Unsynchronized Transfers. The default allows an unsynchronized transfer to Bypass. You can configure the 
setting to not allow such transfers. This setting can be overruled by the “Qualify Bypass” setting.

Configuring Load Segments
Load segments are sets of receptacles that can be controlled by power management software or through the 
display, providing an orderly shutdown and startup of your equipment. For example, during a power outage, 
you can keep key pieces of equipment running while you turn off other equipment. This feature allows you to 
save battery power.

Each UPS has two configurable load segments:

l Load Segment 1:  Upper outlets and higher rated outlets if available.

l Load Segment 2:  Lower outlets

See “Rear Panels” on page 71 for load segments for each UPS model.

To control the load segments with power management software, see your power management software 
manual for details (refer to the Software Suite CD or www.eaton.com/powerquality for the latest information).

To control the load segments through the display:

1. Press any button to activate the menu options, then select CONTROL and LOAD SEGMENTS.

2. Set the desired load segment ON or OFF, and ENTER to confirm.

3. Set the other load segment if applicable.

To set the restart and shutdown delay times for each load segment:

1. Press any button to activate the menu options, then select SETTINGS, USER SETTINGS and AUTOMATIC 
START DELAY.

2. Set the restart delay for one load segment, and ENTER to confirm.

3. Set the other load segment if applicable.

4. Select AUTOMATIC ON BATTERY SHUTDOWN.

5. Set the shutdown delay for one load segment, and ENTER to confirm.

6. Set the other load segment if applicable.

NOTE Load segment On/Off commands issued through the Control menu overrule the 
user settings for load segments.
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Configuring Battery Settings
Set the UPS for the number of EBMs installed, whether to run automatic battery tests, and automatic restart 
configuration.

Configuring the UPS for EBMs

To ensure maximum battery runtime, configure the UPS for the correct number of EBMs (see Table 4):

1. Press any button on the front panel display to activate the menu options, then select SETTINGS, USER 
SETTINGS, and NUMBER OF BATTERY STRINGS.

2. Use the or  buttons to select the number of battery strings according to your UPS configuration:

3. Press the button to save the setting.

4. Press the button until the start screen appears.

Running Automatic Battery Tests

Automatic battery tests run approximately every 30 days, unless disabled. During the test, the UPS transfers 
to Battery mode and discharges the batteries for 25 seconds under the existing load.

For automatic battery tests to run:

l The “Automatic Battery Support Tests” setting must be enabled.

l The UPS must be in Normal mode, with no active alarms.

l The batteries must be fully charged.

l The bypass voltage must be acceptable.

l No manual battery test was initiated previously in the same charging cycle.

Table 4. Configuring the UPS for EBMs

All UPS and EBM Cabinets Number of Battery Strings

UPS only (internal batteries) 1 (default)

UPS + 1 EBM 3

UPS + 2 EBMs 5

UPS + 3 EBMs 7

UPS + 4 EBMs 9

NOTE  If 0 is selected, no batteries are connected and all battery-related alarms are disabled.

NOTE The UPS contains one battery string; each EBM contains two battery strings.

NOTE The “UPS on Battery” notice and the “Battery Low” alarm do not activate during a 
battery test.

(

ESC
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To pass the battery test, the battery voltage must remain above the threshold value during discharge.

Configuring Automatic Restart

The UPS automatically restarts if utility returns after the output was shut off due to exhausted batteries, a 
shutdown input signal, or automatic shutdown command.

You can set the load segment for the amount of time to delay the restart once utility returns, using the 
“Automatic Start Delay” setting. You can also configure UPS restart to depend on the battery charge level, 
using the “Battery Charge % to Restart” setting.
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Chapter 5 Communication

This section describes the:

l Communication ports (RS-232 and USB)

l Connectivity cards

l Remote Emergency Power-off (REPO)

l Relay output contacts

l Programmable signal inputs

l Power management and protection software

Figure 18 shows the location of the communication options and control terminals on a typical UPS.

See “Rear Panels” on page 71 for rear panel diagrams for each model.

Figure 18. Communication Options and Control Terminals (PW9130L1000R-XL2U Model Shown)

Installing Communication Options and Control Terminals
To install the communication options and control terminals:

1. Install the appropriate connectivity card and/or necessary cable(s) and connect the cables to the 
appropriate location.

See Figure 18 and the following section, “Communication Options,” for detailed information.

2. Route and tie the cable(s) out of the way.

3. Continue to “Operation” on page 27 to start up the UPS.

Communication Options
The Eaton 9130 has serial communication capabilities through the USB and RS-232 communication ports or 
through a connectivity card in the available communication bay.

The UPS supports two serial communication devices according to Table 5:

Table 5. Serial Communication Devices

Communication
Bay USB REPO

RS-232 Standard Relay Output Contact
Output Input

Independent Multiplexed

Communication Bay USB RS-232

Any connectivity card Available Not in use

Any connectivity card Not in use Available
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RS-232 and USB Communication Ports

To establish communication between the UPS and a computer, connect your computer to one of the UPS 
communication ports using an appropriate communication cable (not supplied). See Figure 18 for the 
communication port locations.

When the communication cable is installed, power management software can exchange data with the UPS. 
The software polls the UPS for detailed information on the status of the power environment. If a power 
emergency occurs, the software initiates the saving of all data and an orderly shutdown of the equipment.

The cable pins for the RS-232 communication port are identified in Figure 19, and the pin functions are 
described in Table 6.

Figure 19. RS-232 Communication Port (DB-9 Connector)

Connectivity Cards

Connectivity cards allow the UPS to communicate in a variety of networking environments and with different 
types of devices. The Eaton 9130 has one available communication bay for the following connectivity cards (see 
Figure 20):

l Network Card-MS (replaces 103006826 and 66102) has SNMP and HTTP capabilities as well as monitoring 
through a Web browser interface; connects to a twisted-pair Ethernet (10/100BaseT) network. In addition, 
an Environmental Monitoring Probe (EMP) can be attached to obtain humidity, temperature, smoke alarm, 
and security information.

NOTE 1 You can configure relays, signal inputs, and the serial port baud rate through the 
front panel menus (see Table 3 on page 29).

NOTE 2 The communication speed of the USB port is fixed at 9600 bps.

Table 6. RS-232 Communication Port Pin Assignment

Pin Number Signal Name Function Direction from the UPS

1 DCD Battery Low signal1,3 Out

2 RxD Transmit to external device Out

3 TxD Receive from external device2 In

4 DTR PnP from external device (tied to Pin 6) In

5 GND Signal common (tied to chassis)  —

6 DSR To external device (tied to Pin 4) Out

7 RTS No connection In

8 CTS On Battery signal1,3 Out

9 RI +8-12 Vdc power Out

NOTE 1 Configurable; see the “Relay Configuration”setting in “User Settings”on page 29.

NOTE 2 If Pin 3 receives a Low (+V) signal for >5 seconds, the UPS executes the command selected by the “Signal Inputs”setting 
in “User Settings”on page 29.

NOTE 3 When the selected condition is active, output signals on Pins 1 and 8 shift from Low (positive voltage) to High (negative 
voltage). When the condition no longer exists, the output signal returns to Low.

3
8

7

9

1
6

2

4

5
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l Relay Interface Card - has isolated dry contact (Form-C) relay outputs for UPS status:  Utility failure, Low 
battery, UPS alarm/OK, or On bypass.

Figure 20. Optional Connectivity Cards

See Figure 18 on page 39 for the location of the communication bay.

Remote Emergency Power-off

REPO is used to shut down the UPS from a distance. This feature can be used for shutting down the load and 
the UPS by thermal relay, for instance in the event of room overtemperature. When REPO is activated, the UPS 
shuts down the output and all its power converters immediately. The UPS remains on to alarm the fault.

Table 7 provides REPO connections.

Table 7. REPO Connections

WARNING
The REPO circuit is an IEC 60950 safety extra low voltage (SELV) circuit. This circuit must be 
separated from any hazardous voltage circuits by reinforced insulation.

CAUTION
l The REPO must not be connected to any utility connected circuits. Reinforced insulation to the 

utility is required. The REPO switch must have a minimum rating of 24 Vdc and 20 mA and be a 
dedicated latching-type switch not tied into any other circuit. The REPO signal must remain 
active for at least 250 ms for proper operation.

l To ensure the UPS stops supplying power to the load during any mode of operation, the input 
power must be disconnected from the UPS when the emergency power-off function is 
activated.

Wire Function Terminal Wire Size Rating Suggested Wire Size

REPO L1 4–0.32 mm2 (12–22 AWG) 0.82 mm2 (18 AWG)

L2

NOTE For Europe, the emergency switch requirements are detailed in Harmonized 
document HD-384-48 S1, “Electrical Installation of the Buildings, Part 4: Protection 
for Safety, Chapter 46: Isolation and Switching.”

NOTE Leave the REPO connector installed in the REPO port on the UPS even if the REPO 
function is not needed.

Relay Interface CardNetwork Card-MS 
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See Figure 18 on page 39 for the REPO location. Figure 21 shows a schematic of the REPO connector 
contacts.

Figure 21. REPO Connector Contacts

You can set the REPO polarity. See the “REPO Input Polarity” setting in “User Settings” on page 29.

Depending on user configuration, the pins must be shorted or open to keep the UPS running. To restart the 
UPS, reconnect (re-open) the REPO connector pins and turn on the UPS manually. Maximum resistance in the 
shorted loop is 10 ohm.

Forced to Bypass State

In the “Force to Bypass” state, the UPS transfers to Bypass model in every condition except frequency 
converter and generator mode.

The following models have the REPO port configured for “Force to Bypass” function:

Rack Models 
l PW9130G1000R-XL2UAU

l PW9130G1500R-XL2UAU

l PW9130G2000R-XL2UAU

l PW9130G3000R-XL2UAU

Tower Models
l PW9130G700T-XLAU

l PW9130G1000T-XLAU

l PW9130G1500T-XLAU

l PW9130G2000T-XLAU

l PW9130G3000T-XLAU. 

! IMPORTANT
Always test the REPO function before applying your critical load to avoid accidental load loss.

Relay Output Contacts

The UPS incorporates three programmable relay outputs with potential free contacts for remote alarm 
indications: a standard relay port and two outputs in the RS-232 communication port. See Figure 18 on 
page 39 for the locations of the ports. An additional four relay outputs can be obtained with the compatible 
Relay Interface Card.

Configure the relay outputs with the “Relay Configuration” setting in “User Settings” on page 29.

WARNING
The relay output contacts must not be connected to any utility connected circuits. Reinforced 
insulation to the utility is required. The relay output contacts have a maximum rating of 30 Vac/1A 
and 60 Vdc/2A nominal values.

– Polarity2

+ Polarity1

REPO
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Table 8 shows the options for the relay output contacts.

Figure 22 shows a schematic of the relay output contacts.

Figure 22. Standard Relay Port Connections

Programmable Signal Inputs

The UPS incorporates four programmable signal inputs: one RS-232 input, two connectivity card inputs, and 
one REPO terminal input. See Figure 18 on page 39 for the locations of the ports. Configure the inputs with 
the “Signal Inputs” setting in “User Settings” on page 29.

Table 9 shows the programmable settings for the signal inputs. Table 10 shows the operation logic for the 
signal inputs.

Table 8. Relay Output Configuration Options

Signal Description

UPS ok Activated when the UPS is feeding the load on inverter or on bypass and no alarms are active

On Bypass Activated when the UPS is NOT on bypass operation

On Battery Activated when the UPS operates on battery and the “On Battery Notice Delay”time has expired

Battery Low Activated with the “Battery Low”alarm according to the “Battery Low Alarm”setting

Ext. Charger On Controls an optional external battery charger on and off

Table 9. Programmable Signal Inputs

Signal Description

Not Used The input operates only as a serial input (RxD) or has no function.

Force Bypass If active, the UPS is forced to static bypass operation regardless of the bypass status.

Remote Shutdown If active, the UPS output turns off after a user-defined remote shutdown delay. The batteries continue 
charging. Inactive input does not abort the shutdown countdown and does not cause the UPS to start up 
automatically.

Delayed Shutdown 
(and restart)

If active, the UPS output turns off after a user-defined delayed shutdown delay. The batteries continue 
charging. Inactive input does not abort the shutdown countdown but will cause the UPS to start up 
automatically if the input voltage exists.

On Generator If active, synchronization is disabled and the UPS transfers to bypass.

Building Alarm 1 If active, the UPS generates the “Building Alarm 1”alarm.

Table 10. Polarity Options

Input Description

High Active state on high voltage (+Udc) level

Low Active state on low voltage (GND or -Udc) level

Common

Normally Closed

3

2

Normally Open1

Relay Output
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Power Management and Protection Software
Eaton provides several comprehensive power monitoring/management software products and UPS load 
protection software products. Your UPS ships with a CD containing several of the software products. Visit 
www.eaton.com/pq/software for the latest updates to the products on your CD, as well as any new power 
monitoring/management and protection software products. 
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Chapter 6 Maintenance

This section explains how to:

l Care for the UPS and batteries

l Replace the UPS internal batteries and Extended Battery Modules (EBMs)

l Test new batteries

l Recycle used batteries or UPS

l Update the UPS firmware

UPS and Battery Care
For the best preventive maintenance, keep the area around the UPS clean and dust-free. If the atmosphere is 
very dusty, clean the outside of the system with a vacuum cleaner.

For full battery life, keep the UPS at an ambient temperature of 25C (77F).

Storing the UPS and Batteries
If you store the UPS for a long period, recharge the battery every six months by connecting the UPS to utility 
power. The internal batteries charge to 90% capacity in less than three hours. However, Eaton recommends 
that the batteries charge for 48 hours after long-term storage. If optional EBMs are installed, see the recharge 
times listed in Table 30 on page 70.

Check the battery recharge date on the shipping carton label. If the date has passed and the batteries were 
never recharged, do not use the UPS. Contact your service representative.

When to Replace Batteries
When the  indicator illuminates, the audible alarm beeps, and the “Battery Needs Service” alarm displays, 
the batteries may need replacing. Contact your service representative to order new batteries.

Replacing Batteries

Batteries can be replaced easily without turning the UPS off or disconnecting the load.

If you prefer to remove input power to change the batteries, see “UPS Shutdown” on page 34.

NOTE If the UPS requires any type of transportation, verify that the UPS is unplugged and 
turned off and then disconnect the UPS internal battery connector (see Figure 24 on 
page 47 for rackmount models or Figure 26 on page 49 for tower models).

NOTE The batteries in the UPS are rated for a 3–5 year service life. The length of service 
life varies, depending on the frequency of usage and ambient temperature. 
Batteries used beyond expected service life will often have severely reduced 
runtimes. Replace batteries at least every five years to keep units running at peak 
efficiency.

NOTE DO NOT DISCONNECT the batteries while the UPS is in Battery mode.
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Consider all warnings, cautions, and notes before replacing batteries.

WARNING
l Servicing should be performed by qualified service personnel knowledgeable of batteries and 

required precautions. Keep unauthorized personnel away from batteries.

l Batteries can present a risk of electrical shock or burn from high short circuit current. Observe 
the following precautions:  1) Remove watches, rings, or other metal objects; 2) Use tools with 
insulated handles; 3) Do not lay tools or metal parts on top of batteries, 4) Wear rubber gloves 
and boots.

l When replacing batteries, replace with the same type and number of batteries or battery packs. 
Contact your service representative to order new batteries.

l Proper disposal of batteries is required. Refer to your local codes for disposal requirements.

l Never dispose of batteries in a fire. Batteries may explode when exposed to flame.

l Do not open or mutilate the battery or batteries. Released electrolyte is harmful to the skin and 
eyes and may be extremely toxic.

l Determine if the battery is inadvertently grounded. If inadvertently grounded, remove source 
from ground. Contact with any part of a grounded battery can result in electrical shock. The 
likelihood of such shock can be reduced if such grounds are removed during installation and 
maintenance (applicable to equipment and remote battery supplies not having a grounded 
supply circuit).

l ELECTRIC ENERGY HAZARD. Do not attempt to alter any battery wiring or connectors. 
Attempting to alter wiring can cause injury.

l Disconnect charging source prior to connecting or disconnecting battery terminals.

Replacing Rackmount UPS Internal Batteries

CAUTION
The UPS internal batteries are heavy (see page 57). Use caution when handling the heavy 
batteries.

The internal batteries are located behind the UPS right front cover (behind the LCD control panel). The internal 
batteries are packaged together as one unit for easier handling.

To replace the batteries in the UPS:

1. Remove the UPS right front cover (see Figure 23).

To remove the cover, remove and retain the two screws on the right side of the cover. Grasp the top and 
bottom of the cover and slide the cover to the right.

NOTE A ribbon cable connects the LCD control panel to the UPS. Do not pull on the cable 
or disconnect it.
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Figure 23. Removing the UPS Right Front Cover

2. Disconnect the internal battery connector (see Figure 24).

3. Up to 1500 VA models only. If the EBM cable is not connected to an EBM, unclip the EBM cable and 
move it to the left out of the way (see Figure 24).

Figure 24. Disconnecting the UPS Internal Batteries (Shown without EBMs)

4. Grasp an edge of the battery cover plate and pull it forward gently. Remove and retain the battery cover 
plate. See Figure 24 for the location of the battery cover plate.

5. Carefully pull the handle on the battery tray and slide the battery package slowly out onto a flat, stable 
surface; use two hands to support the battery package. See “Recycling the Used Battery or UPS” on 
page 53 for proper disposal.

6. Slide the new battery package into the cabinet. Push the battery package in firmly.

7. Replace the battery cover plate onto the screw mounts, threading the battery connector through the 
access slot.

NOTE Verify that the replacement batteries have the same rating as the batteries being 
replaced.

NOTE  Leave
ribbon cable
connected.

sledoM AV 0003–0002sledoM AV 0051 ot pU

Internal Battery
yrettaB lanretnIrotcennoC

Connector

EBM  Cable

Battery Cover Plate Battery Cover Plate
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CAUTION
A small amount of arcing may occur when connecting the internal batteries. This is normal and will 
not harm personnel. Connect the cables quickly and firmly.

8. Reconnect the internal battery connector. Connect red to red, and black to black. Press the two parts 
tightly together to ensure a proper connection.

9. Up to 1500 VA models only. If the EBM cable is not connected to an EBM, clip the EBM cable back into 
its holder on the battery cover plate. See Figure 24.

10. Replace the UPS right front cover.

To replace the cover, verify that the ribbon cable is protected and (if EBMs are installed) the EBM cable is 
routed through the knockout on the bottom of the cover. Slide the cover to the left until it aligns with the 
left front cover. Reinstall the two screws on the right side of the right front cover.

11. Continue to “Testing New Batteries” on page 53.

Replacing Tower UPS Internal Batteries

CAUTION
The UPS internal batteries are heavy (see page 58). Use caution when handling the heavy 
batteries.

The internal batteries are located behind the UPS front cover. The internal batteries are packaged together as 
one unit for easier handling.

To replace the batteries in the UPS:

1. Remove the UPS front cover (see Figure 25).

To remove the cover, push down on the top of the cover and pull the cover toward you to unclip it from the 
cabinet.

NOTE A ribbon cable connects the LCD control panel to the UPS. Do not pull on the cable 
or disconnect it.
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Figure 25. Removing the UPS Front Cover

2. Remove and retain the two screws holding the internal battery connector. Disconnect the internal battery 
connector. See Figure 26.

Figure 26. Replacing the UPS Internal Batteries

3. Remove and retain the two screws holding the battery cover plate. Grasp an edge of the battery cover 
plate and pull it forward gently. Remove and retain the battery cover plate.

4. Carefully pull the handle on the battery tray and slide the battery package slowly out onto a flat, stable 
surface; use two hands to support the battery package. See “Recycling the Used Battery or UPS” on 
page 53 for proper disposal.

NOTE  Leave ribbon
cable connected.

Battery Cover PlateInternal
Battery
Connector

Battery Tray Handle
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5. Slide the new battery package into the cabinet. Push the battery package in firmly.

6. Replace the battery cover plate into the slots at left, threading the battery connector through the access 
slot. Reinstall the retained screws.

CAUTION
A small amount of arcing may occur when connecting the internal batteries. This is normal and will 
not harm personnel. Connect the cables quickly and firmly.

7. Reconnect the internal battery connector. Connect red to red, and black to black. Press the two parts 
tightly together to ensure a proper connection.

8. Place the connector between the screw mounts and reinstall the retained screws.

9. Replace the UPS front cover.

To replace the cover, verify that the ribbon cable is protected, then insert the clips on the back of the cover 
into the cabinet and push firmly to snap the cover into place.

10. Continue to “Testing New Batteries” on page 53.

NOTE Verify that the replacement batteries have the same rating as the batteries being 
replaced
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Replacing Rackmount EBMs

CAUTION
The EBM is heavy (see page 57). Lifting the cabinet into the rack requires a minimum of two 
people.

To replace the EBMs:

1. Remove the front cover of each EBM. See Figure 27.

To remove the cover, remove and retain the two screws on the right side of the cover. Grasp the sides of 
the cover and slide the cover to the left and then away from the cabinet.

Figure 27. Removing the EBM Front Cover

2. Unplug the EBM cable from the UPS.

If additional EBMs are installed, unplug the EBM cable from the battery connector on each EBM.

3. If not already installed, install the supplied mounting brackets on the new EBM(s).

4. Replace the EBM(s). See “Recycling the Used Battery or UPS” on page 53 for proper disposal.

5. Remove the front cover of each new EBM. See Figure 27.

To remove the cover, remove and retain the two screws on the right side of the cover. Grasp the sides of 
the cover and slide the cover to the left and then away from the cabinet.

6. For the bottom (or only) EBM, remove the EBM cable knockout on the top of the cover. See Figure 27 for 
the location of the top EBM cable knockout.

7. If you are installing more than one new EBM, for each additional EBM remove the EBM cable knockout on 
the top and bottom of the EBM front cover. See Figure 27 for the location of the EBM cable knockouts.

Bottom EBM Cable Knockout
(underneath cover)

Top EBM Cable Knockout

EBM Cover Hook
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8. Plug the new EBM(s) into the UPS. For reference, see page 23.

Up to 1500 VA models. Connect the EBM connector from the UPS to the EBM connector on the EBM. 
Press the two parts tightly together to ensure a proper connection.

2000–3000 VA models. Connect the EBM connector from the UPS to the EBM connector on the EBM. 
Connect red to red, black to black, and green to green. Press the two parts tightly together to ensure a 
proper connection.

All models. To connect a second EBM, unclip the EBM connector on the first EBM and pull gently to 
extend the wiring to the EBM connector on the second EBM. Repeat for any additional EBMs.

9. Verify that the EBM connections are tight and that adequate bend radius and strain relief exist for each 
cable.

10. Replace the EBM front cover.

To replace the cover, verify that the EBM cables are routed through the EBM cover knockouts, then slide 
the cover from the left to the right until it connects with the cover hook near the left side of the EBM 
cabinet. Reinstall the two screws on the right side of the front cover. For reference, see Figure 27 on 
page 51.

Repeat for each additional EBM.

11. Verify that all wiring connecting the UPS and EBM(s) is installed behind the front covers and is 
inaccessible to users.

Replacing Tower EBMs

CAUTION
The EBM is heavy (see page 58). Lifting the cabinet requires a minimum of two people.

To replace the EBMs:

1. Unplug the EBM cable from the UPS.

If additional EBMs are installed, unplug the EBM cable from the battery connector on each EBM.

2. Replace the EBM(s). See “Recycling the Used Battery or UPS” on page 53 for proper disposal.

3. For each replaced EBM, remove the cable retention clip covering the battery connector(s), as shown in 
Figure 16 on page 24. Retain the clips and screws.

CAUTION
A small amount of arcing may occur when connecting an EBM to the UPS. This is normal and will 
not harm personnel. Insert the EBM cable into the UPS battery connector quickly and firmly.

4. Plug the EBM cable(s) into the battery connector(s) as shown in Figure 16 on page 24. Up to four EBMs 
may be connected to the UPS.

5. For each cable retention clip removed, rotate the clip and install it under each EBM cable connection using 
the retained screws.

6. Verify that the EBM connections are tight and that adequate bend radius and strain relief exist for each 
cable.
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Testing New Batteries
To test new batteries:

1. Plug the UPS into a power outlet for 48 hours to charge the batteries.

2. Press any button to activate the menu options.

3. Select CONTROL then START BATTERY TEST.

The UPS starts a battery test if the batteries are fully charged, the UPS is in Normal mode with no active 
alarms, and the bypass voltage is acceptable.

During the battery test, the UPS transfers to Battery mode and discharges the batteries for 25 seconds. 
The front panel displays “Battery test running” and the percentage of the test completed.

Recycling the Used Battery or UPS
Contact your local recycling or hazardous waste center for information on proper disposal of the used battery 
or UPS.

WARNING
l Do not dispose of the battery or batteries in a fire. Batteries may explode. Proper disposal of 

batteries is required. Refer to your local codes for disposal requirements.

l Do not open or mutilate the battery or batteries. Released electrolyte is harmful to the skin and 
eyes. It may be toxic.

CAUTION
Do not discard the UPS or the UPS batteries in the trash. This product contains sealed, lead–acid 
batteries and must be disposed of properly. For more information, contact your local recycling/
reuse or hazardous waste center.

CAUTION
Do not discard waste electrical or electronic equipment (WEEE) in the trash. For proper disposal, 
contact your local recycling/reuse or hazardous waste center.

Updating the UPS Firmware
To keep the UPS firmware updated with the latest improvements and benefits, please contact your regional 
service team.
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Chapter 7 Specifications

This chapter provides specifications for the Eaton 9130 UPS models:

l Communication options

l Model lists

l Weights and dimensions

l Electrical input and output

l Environmental and safety

l Battery

Table 11. Communication Options (All Models)

Communication Bay (1) available independent communication bay for connectivity cards

Compatible Connectivity Cards Network Card-MS 

Relay Interface Card

Communication Ports RS-232 (DB9):  12009600 bps

USB:  9600 bps

Signal Inputs (4) programmable signal inputs (signal and signal return) for indicating building alarms or other use

Relay Output Contacts (1) three-pole connector with (1) contact closure

Table 12. Extended Battery Module Model List 

EBM Model Configuration Battery Voltage For Power Ratings

PW9130N1000R-EBM2U Rackmount 36 Vdc 700–1000 VA

PW9130N1000R-EBM2US 36 Vdc 700–1000 VA

PW9130N1500R-EBM2U 48 Vdc 1500 VA

PW9130N1500R-EBM2US 48 Vdc 1500 VA

PW9130N3000R-EBM2U 72 Vdc 2000–3000 VA

PW9130N3000R-EBM2US 72 Vdc 2000–3000 VA

EBM Model Configuration Battery Voltage For Power Ratings

PW9130N1000T-EBM Tower 36 Vdc 1000 VA

PW9130N1500T-EBM 48 Vdc 1500 VA

PW9130N3000T-EBM 96 Vdc 2000–3000 VA

Table 13. UPS Model List (Rackmount Models) 

Model Power Level Rear Panel Diagram

PW9130L700R-XL2U 700 VA / 630W Figure 28 on page 71

PW9130L700R-XL2US 700 VA / 630W Figure 28 on page 71

PW9130L1000R-XL2U 1000 VA / 900W Figure 28 on page 71

PW9130L1500R-XL2U 1500 VA / 1350W Figure 33 on page 72

PW9130L1500R-XL2US 1500 VA / 1350W Figure 33 on page 72

PW9130L2000R-XL2U 2000 VA / 1800W Figure 35 on page 73

PW9130L2000R-XL2US 2000 VA / 1800W Figure 35 on page 73

PW9130L2500R-XL2U 2500 VA / 2250W Figure 39 on page 74

PW9130L3000R-XL2U 3000 VA / 2700W Figure 39 on page 74
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PW9130L3000R-XL2US 3000 VA / 2700W Figure 39 on page 74

PW9130G1000R-XL2U 1000 VA / 900W Figure 29 on page 71

PW9130G2000R-XL2U 2000 VA / 1800W Figure 36 on page 73

PW9130G2500R-XL2U 2500 VA / 2250W Figure 40 on page 75

PW9130G3000R-XL2U 3000 VA / 2700W Figure 40 on page 75

PW9130i1000R-XL2U 1000 VA / 900W Figure 30 on page 71

PW9130i1000R-XL2US 1000 VA / 900W Figure 30 on page 71

PW9130i1500R-XL2U 1500 VA / 1350W Figure 34 on page 73

PW9130i1500R-XL2US 1500 VA / 1350W Figure 34 on page 73

PW9130i2000R-XL2U 2000 VA / 1800W Figure 37 on page 74

PW9130i3000R-XL2U 3000 VA / 2700W Figure 41 on page 75

PW9130i3000R-XL2US 3000 VA / 2700W Figure 41 on page 75

PW9130G1000R-XL2UEU 1000 VA / 900W Figure 30 on page 71

PW9130G2000R-XL2UEU 2000 VA / 1800W Figure 37 on page 74

PW9130G2500R-XL2UEU 2500 VA / 2250W Figure 41 on page 75

PW9130G3000R-XL2UEU 3000 VA / 2700W Figure 41 on page 75

PW9130G1000R-XL2UAU 1000 VA / 900W Figure 31 on page 72

PW9130G1500R-XL2UAU 1500 VA / 1350W Figure 32 on page 72 

PW9130G2000R-XL2UAU 2000 VA / 1800W Figure 38 on page 74

PW9130G3000R-XL2UAU 3000 VA / 2700W Figure 42 on page 75

Table 14. UPS Model List (Tower Models) 

Model Power Level Rear Panel Diagram

PW9130L700T-XL 700 VA / 630W Figure 43 on page 76

PW9130L1000T-XL 1000 VA / 900W Figure 45 on page 77

PW9130L1500T-XL 1500 VA / 1350W Figure 44 on page 76

PW9130L2000T-XL 2000 VA / 1800W Figure 46 on page 77

PW9130L3000T-XL 3000 VA / 2700W Figure 47 on page 78

PW9130G1000T-XL 1000 VA / 900W Figure 49 on page 79

PW9130G2000T-XL 2000 VA / 1800W Figure 48 on page 78

PW9130G3000T-XL 3000 VA / 2700W Figure 50 on page 79

PW9130i700T 700 VA / 630W Figure 51 on page 80

PW9130i1000T-XL 1000 VA / 900W Figure 53 on page 81

PW9130i1500T-XL 1500 VA / 1350W Figure 52 on page 80

PW9130i2000T-XL 2000 VA / 1800W Figure 54 on page 81

PW9130i3000T-XL 3000 VA / 2700W Figure 55 on page 82

PW9130G1000T-XLEU 1000 VA / 900W Figure 53 on page 81

PW9130G2000T-XLEU 2000 VA / 1800W Figure 54 on page 81

PW9130G3000T-XLEU 3000 VA / 2700W Figure 55 on page 82

PW9130G700T-XLAU 700 VA / 630W Figure 57 on page 83

PW9130G1000T-XLAU 1000 VA / 900W Figure 56 on page 82

Table 13. UPS Model List (Rackmount Models) (Continued)

Model Power Level Rear Panel Diagram
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PW9130G1500T-XLAU 1500 VA / 1350W Figure 58 on page 83

PW9130G2000T-XLAU 2000 VA / 1800W Figure 59 on page 84

PW9130G3000T-XLAU 3000 VA / 2700W Figure 60 on page 84

Table 15. Weights and Dimensions (Rackmount Models) 

Model (Rackmount UPS) Dimensions (HxWxD) Weight

PW9130L700R-XL2U

PW9130L700R-XL2US

PW9130L1000R-XL2U

PW9130G1000R-XL2U

PW9130i1000R-XL2US

PW9130i1000R-XL2U

PW9130G1000R-XL2UEU

PW9130G1000R-XL2UAU

86.5 x 438 x 430 mm 
(3.4" x 17.2" x 16.9")

16.0 kg (35.3 lb)

PW9130L1500R-XL2U

PW9130L1500R-XL2US

PW9130i1500R-XL2U

PW9130i1500R-XL2US

PW9130G1500R-XL2UAU

86.5 x 438 x 430 mm
(3.4" x 17.2" x 16.9")

19.5 kg (43.0 lb)

PW9130L2000R-XL2U

PW9130L2000R-XL2US

PW9130G2000R-XL2U

PW9130i2000R-XL2U

PW9130G2000R-XL2UEU

PW9130G2000R-XL2UAU

86.5 x 438 x 600 mm 
(3.4" x 17.2" x 23.6")

29.0 kg (63.9 lb)

PW9130L2500R-XL2U

PW9130G2500R-XL2U

PW9130G2500R-XL2UEU

PW9130L3000R-XL2U

PW9130L3000R-XL2US

PW9130G3000R-XL2U

PW9130i3000R-XL2U

PW9130i3000R-XL2US

PW9130G3000R-XL2UEU

PW9130G3000R-XL2UAU

86.5 x 438 x 600 mm

(3.4" x 17.2" x 23.6”)

29.5 kg (65.0 lb)

PW9130N1000R-EBM2U

PW9130N1000R-EBM2US

86.5 x 438 x 430 mm
(3.4" x 17.2" x 16.9")

22.1 kg (48.7 lb)

PW9130N1500R-EBM2U

PW9130N1500R-EBM2US

86.5 x 438 x 430 mm
(3.4" x 17.2" x 16.9")

28.1 kg (62.0 lb)

PW9130N3000R-EBM2U

PW9130N3000R-EBM2US

86.5 x 438 x 600 mm
(3.4" x 17.2" x 23.6")

41.0 kg (90.6 lb)

Table 14. UPS Model List (Tower Models) (Continued)

Model Power Level Rear Panel Diagram
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Table 16. Weights and Dimensions (Tower Models) 

Model (Tower UPS) Dimensions (HxWxD) Weight

PW9130L700T-XL

PW9130i700T

PW9130G700T-XLAU

231* x 160 x 354 mm
(9.09"* x 6.30" x 13.94")

12.2 kg (26.9 lb)

PW9130L1000T-XL

PW9130G1000T-XL

PW9130i1000T-XL

PW9130G1000T-XLEU

PW9130G1000T-XLAU

231* x 160 x 384 mm 
(9.09"* x 6.30" x 15.12")

14.5 kg (32.0 lb)

PW9130L1500T-XL

PW9130i1500T-XL

PW9130G1500T-XLAU

231* x 160 x 434 mm 
(9.09"* x 6.30" x 17.09")

19.0 kg (41.9 lb)

PW9130L2000T-XL

PW9130G2000T-XL

PW9130i2000T-XL

PW9130G2000T-XLEU

PW9130G2000T-XLAU

PW9130L3000T-XL

PW9130G3000T-XL

PW9130i3000T-XL

PW9130G3000T-XLEU

PW9130G3000T-XLAU

325** x 214 x 412 mm
(12.80"** x 8.43" x 16.22")

34.5 kg (76.1 lb)

Model (Tower EBM) Dimensions (HxWXD) Weight

PW9130N1000T-EBM 231* x 160 x 384 mm
(9.09"* x 6.30" x 15.12")

18.5 kg (40.8 lb)

PW9130N1500T-EBM 231* x 160 x 434 mm 
(9.09"* x 6.30" x 17.09")

24.3 kg (53.6 lb)

PW9130N3000T-EBM 325** x 214 x 412 mm 
(12.80"** x 8.43" x 16.22")

50.0 kg (110.3 lb)

NOTE *  252 mm (9.92") with feet

NOTE **  346 mm (13.62") with feet

Table 17. Electrical Input (All Models)

Nominal Frequency 50/60 Hz auto-sensing

Frequency Range 4070 Hz before transfer to battery

Bypass Voltage Range +10/-15% of nominal (default)

Noise Filtering Metal oxide varistors (MOVs) for normal and common mode noise
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Table 18. Electrical Input (Rackmount Models) 

Model
Default Input

(Voltage/Current)
Selectable Input

Voltages
Voltage Range
at 100% Load

PW9130L700R-XL2U 120V / 5.8A 100*, 110**, 120, 127 80–144 Vac

PW9130L700R-XL2US 120V / 5.8A 100*, 110**, 120, 127 80–144 Vac

PW9130L1000R-XL2U 120V / 8.3A 100*, 110**, 120, 127 80–144 Vac

PW9130L1500R-XL2U 120V / 12.5A 100*, 110**, 120, 127 80–144 Vac

PW9130L1500R-XL2US 120V / 12.5A 100*, 110**, 120, 127 80–144 Vac

PW9130L2000R-XL2U 120V / 16.7A 100*, 110**, 120, 127 90–138 Vac

PW9130L2000R-XL2US 120V / 16.7A 100*, 110**, 120, 127 90–138 Vac

PW9130L2500R-XL2U 120V / 20.8A 100*, 110**, 120, 127 90–138 Vac

PW9130L3000R-XL2U 120V / 25A 100*, 110**, 120, 127 90–138 Vac

PW9130L3000R-XL2US 120V / 25A 100*, 110**, 120, 127 90–138 Vac

PW9130G1000R-XL2U 208V / 4.8A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130G2000R-XL2U 208V / 9.6A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G2500R-XL2U 208V / 12A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G3000R-XL2U 208V / 14.4A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130i1000R-XL2U 230V / 4.3A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130i1000R-XL2US 230V / 4.3A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130i1500R-XL2U 230V / 6.5A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130i1500R-XL2US 230V / 6.5A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130i2000R-XL2U 230V / 8.7A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130i3000R-XL2U 230V / 13.0A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130i3000R-XL2US 230V / 13.0A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G1000R-XL2UEU 208V / 4.8A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G2000R-XL2UEU 208V / 9.6A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G2500R-XL2UEU 208V / 12A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G3000R-XL2UEU 208V / 14.4A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G1000R-XL2UAU 240V / 4.4A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130G1500R-XL2UAU 240V / 6.25A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130G2000R-XL2UAU 240V / 8.7A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G3000R-XL2UAU 240V / 13.0A 200*, 208**, 220, 230, 240 180–276 Vac

NOTE * 100V and 200V are derated by 20%.

NOTE ** 110V and 208V are derated by 10%.

Table 19. Electrical Input (Tower Models) 

Model
Default Input

(Voltage/Current)
Selectable Input

Voltages
Voltage Range
at 100% Load

PW9130L700T-XL 120V / 5.8A 100*, 110**, 120, 127 80–144 Vac

PW9130L1000T-XL 120V / 8.3A 100*, 110**, 120, 127 80–144 Vac

PW9130L1500T-XL 120V / 12.5A 100*, 110**, 120, 127 80–144 Vac

PW9130L2000T-XL 120V / 16.7A 100*, 110**, 120, 127 90–138 Vac

PW9130L3000T-XL 120V / 25.0A 100*, 110**, 120, 127 90–138 Vac

PW9130G1000T-XL 208V / 4.4A 200*, 208**, 220, 230, 240 160–276 Vac
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PW9130G2000T-XL 208V / 8.7A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G3000T-XL 208V / 13.0A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130i700T 230V / 3.0A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130i1000T-XL 230V / 4.3A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130i1500T-XL 230V / 6.5A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130i2000T-XL 230V / 8.7A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130i3000T-XL 230V / 13.0A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G1000T-XLEU 208V / 4.4A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G2000T-XLEU 208V / 8.7A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G3000T-XLEU 208V / 13.0A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G700T-XLAU 240V / 4.2A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130G1000T-XLAU 240V / 4.2A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130G1500T-XLAU 240V / 6.25A 200*, 208**, 220, 230, 240 160–276 Vac

PW9130G2000T-XLAU 240V / 8.3A 200*, 208**, 220, 230, 240 180–276 Vac

PW9130G3000T-XLAU 240V / 12.5A 200*, 208**, 220, 230, 240 180–276 Vac

NOTE * 100V and 200V are derated by 20%.

NOTE ** 110V and 208V are derated by 10%.

Table 20. Electrical Input Connections (Rackmount Models) 

Model Input Connection Input Cable

PW9130L700R-XL2U 5-15P Attached line cord

PW9130L700R-XL2US 5-15P Attached line cord

PW9130L1000R-XL2U 5-15P Attached line cord

PW9130L1500R-XL2U 5-15P Attached line cord

PW9130L1500R-XL2US 5-15P Attached line cord

PW9130L2000R-XL2U 5-20P Attached line cord

PW9130L2000R-XL2US 5-20P Attached line cord

PW9130L2500R-XL2U L5-30P Attached line cord

PW9130L3000R-XL2U L5-30P Attached line cord

PW9130L3000R-XL2US L5-30P Attached line cord

PW9130G1000R-XL2U IEC C14-10A L6-20P to C14 coupler

PW9130G2000R-XL2U IEC C14-10A L6-20P to C14 coupler

PW9130G2500R-XL2U IEC C20-16A L6-20P to C20 coupler

PW9130G3000R-XL2U IEC C20-16A L6-20P to C20 coupler

PW9130i1000R-XL2U IEC C14-10A Schuko 10A to IEC 320-10A

PW9130i1000R-XL2US IEC C14-10A Schuko 10A to IEC 320-10A

PW9130i1500R-XL2U IEC C14-10A Schuko 10A to IEC 320-10A

PW9130i1500R-XL2US IEC C14-10A Schuko 10A to IEC 320-10A

PW9130i2000R-XL2U IEC C14-10A Schuko 10A to IEC 320-10A

PW9130i3000R-XL2U IEC C20-16A Schuko 16A to IEC 320-16A

PW9130i3000R-XL2US IEC C20-16A Schuko 16A to IEC 320-16A

Table 19. Electrical Input (Tower Models) (Continued)

Model
Default Input

(Voltage/Current)
Selectable Input

Voltages
Voltage Range
at 100% Load
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PW9130G1000R-XL2UEU IEC C14-10A L6-20P to C14 coupler

PW9130G2000R-XL2UEU IEC C14-10A L6-20P to C14 coupler

PW9130G2500R-XL2UEU IEC C20-16A L6-20P to C20 coupler

PW9130G3000R-XL2UEU IEC C20-16A L6-20P to C20 coupler

PW9130G1000R-XL2UAU IEC C14-10A Aust. 10A to IEC 320-10A

PW9130G1500R-XL2UAU IEC C14-10A Aust. 10A to IEC 320-10A

PW9130G2000R-XL2UAU IEC C14-10A Aust. 10A to IEC 320-10A

PW9130G3000R-XL2UAU IEC C20-16A Aust. 15A to IEC 320-16A

Table 21. Electrical Input Connections (Tower Models) 

Model Input Connection Input Cable

PW9130L700T-XL 5-15P Attached line cord

PW9130L1000T-XL 5-15P Attached line cord

PW9130L1500T-XL 5-15P Attached line cord

PW9130L2000T-XL 5-20P Attached line cord

PW9130L3000T-XL L5-30P Attached line cord

PW9130G1000T-XL IEC C14-10A L6-20P to C14 coupler

PW9130G2000T-XL IEC C14-10A L6-20P to C14 coupler

PW9130G3000T-XL IEC C20-16A L6-20P to C20 coupler

PW9130i700T IEC C14-10A Schuko 10A to IEC 320-10A

PW9130i1000T-XL IEC C14-10A Schuko 10A to IEC 320-10A

PW9130i1500T-XL IEC C14-10A Schuko 10A to IEC 320-10A

PW9130i2000T-XL IEC C14-10A Schuko 10A to IEC 320-10A

PW9130i3000T-XL IEC C20-16A Schuko 16A to IEC 320-16A

PW9130G1000T-XLEU IEC C14-10A L6-20P to C14 coupler

PW9130G2000T-XLEU IEC C14-10A L6-20P to C14 coupler

PW9130G3000T-XLEU IEC C20-16A L6-20P to C20 coupler

PW9130G700T-XLAU IEC C14-10A Aust. 10A to IEC 320-10A

PW9130G1000T-XLAU IEC C14-10A Aust. 10A to IEC 320-10A

PW9130G1500T-XLAU IEC C14-10A Aust. 10A to IEC 320-10A

PW9130G2000T-XLAU IEC C14-10A Aust. 10A to IEC 320-10A

PW9130G3000T-XLAU IEC C20-16A Aust. 15A to IEC 320-16A

Table 22. Electrical Output (All Models) 

All Models Normal Mode Battery Mode

Voltage Regulation 2% Nominal output voltage 3%

Efficiency >94% High Efficiency mode for 
High Voltage Models

>93% High Efficiency mode for
Low Voltage Models

>79.5% (700 VA),
>82% (10001500 VA),
>84% (20003000 VA)

Frequency Regulation Sync with line 3 Hz of nominal line 
frequency (outside this range:  0.1 Hz of 

auto-selected nominal frequency)

0.1 Hz of auto-selected nominal frequency

Table 20. Electrical Input Connections (Rackmount Models) (Continued)

Model Input Connection Input Cable
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Nominal Outputs Low Voltage Models:

100/110/120/127V (voltage configurable or 
auto-sensing)

1000/1500/2000/3000 VA 0.9/1.35/1.8/
2.7 kW

High Voltage Models:

200/208/220/230/240V 
(voltage configurable or auto-sensing)

1000/1500/2000/3000 VA 0.9/1.35/1.8/
2.7 kW

Frequency 50 or 60 Hz, autosensing or configurable as a frequency converter

Output Overload (Normal Mode) 100–102%:  Activates Overload alarm. (Level 1)

102–129%:  Load transfers to Bypass mode after 12 seconds. (Level 2)

130–49%:  Load transfers to Bypass mode after 2 seconds. (Level 3)

>150%:  Load transfers to Bypass mode after 100 ms. (Level 4)

Default configuration transfers immediately to Bypass at >102%.

Output Overload (Bypass Mode) 100–109%:  Activates Overload alarm. (Level 1)

110–129%:  UPS shuts down after 5 minutes. (Level 2)

130–149%:  UPS shuts down after 15 seconds. (Level 3)

>150%:  UPS shuts down after 300 ms. (Level 4)

Output Overload (Battery Mode) 100–102%:  Activates Overload alarm. (Level 1)

102–129%:  UPS shuts down after 12 seconds. (Level 2)

130–149%:  UPS shuts down after 2 seconds. (Level 3)

>150%:  UPS shuts down after 100 ms. (Level 4)

Voltage Waveform Sine wave

Harmonic Distortion <3% THD on linear load; <5% THD on non-linear load

Transfer Time Online mode:  0 ms (no break)

High Efficiency mode:  5 ms maximum (due to loss of utility)

Power Factor 0.9

Load Crest Factor 3 to 1

Table 23. Electrical Output Connections (Rackmount Models) 

Model Output Connections Output Cables

PW9130L700R-XL2U (6) 5-15R None

PW9130L700R-XL2US (6) 5-15R None

PW9130L1000R-XL2U (6) 5-15R None

PW9130L1500R-XL2U (6) 5-15R None

PW9130L1500R-XL2US (6) 5-15R None

PW9130L2000R-XL2U (1) L5-20R, (6) 5-20T None

PW9130L2000R-XL2US (1) L5-20R, (6) 5-20T None

PW9130L2500R-XL2U (1) L5-30R, (6) 5-20T, 
(2) 20A AC breakers

None

PW9130L3000R-XL2U (1) L5-30R, (6) 5-20T, 
(2) 20A AC breakers

None

PW9130L3000R-XL2US (1) L5-30R, (6) 5-20T, 
(2) 20A AC breakers

None

PW9130G1000R-XL2U (1) L6-20, (2) 6-20R None

Table 22. Electrical Output (All Models) (Continued)

All Models Normal Mode Battery Mode
62 Eaton 9130 700/3000 VA UPS User’s Guide 164201718—Rev 7  

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3322 of 3354



Specifications

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
PW9130G2000R-XL2U (1) L6-20, (4) 6-20R None

PW9130G2500R-XL2U (1) L6-30R, (1) L6-20R, (2) 6-20R None

PW9130G3000R-XL2U (1) L6-30R, (1) L6-20R, (2) 6-20R None

PW9130i1000R-XL2U (6) IEC 320-10A (2) IEC-IEC 10A, (1) IEC 320-10A to Schuko 3-strip

PW9130i1000R-XL2US (6) IEC 320-10A (2) IEC-IEC 10A, (1) IEC 320-10A to Schuko 3-strip

PW9130i1500R-XL2U (6) IEC 320-10A (2) IEC-IEC 10A, (1) IEC 320-10A to Schuko 3-strip

PW9130i1500R-XL2US (6) IEC 320-10A (2) IEC-IEC 10A, (1) IEC 320-10A to Schuko 3-strip

PW9130i2000R-XL2U (8) IEC 320-10A, (1) IEC 320-16A (2) IEC-IEC 10A, (1) IEC 320-16A to Schuko 3-strip

PW9130i3000R-XL2U (8) IEC 320-10A, (1) IEC 320-16A (2) IEC-IEC 10A, (1) IEC 320-16A to Schuko 3-strip

PW9130i3000R-XL2US (8) IEC 320-10A, (1) IEC 320-16A (2) IEC-IEC 10A, (1) IEC 320-16A to Schuko 3-strip

PW9130G1000R-XL2UEU (6) IEC 320-10A None

PW9130G2000R-XL2UEU (8) IEC 320-10A, (1) IEC 320-16A None

PW9130G2500R-XL2UEU (8) IEC 320-10A, (1) IEC 320-16A None

PW9130G3000R-XL2UEU (8) IEC 320-10A, (1) IEC 320-16A None

PW9130G1000R-XL2UAU (4) C13, (2) Aust 10A (2) IEC-IEC 10A

PW9130G1500R-XL2UAU (4) C13, (2) Aust 10A (2) IEC-IEC 10A

PW9130G2000R-XL2UAU (4) C13, (4) Aust 10A (2) IEC-IEC 10A

PW9130G3000R-XL2UAU (4) C13, (1) C19, (3) Aust 10A (2) IEC-IEC 10A, (1) IEC-IEC 15A

Table 24. Electrical Output Connections (Tower Models) 

Model Output Connections Output Cables

PW9130L700T-XL (6) 5-15R None

PW9130L1000T-XL (6) 5-15R None

PW9130L1500T-XL (6) 5-15R None

PW9130L2000T-XL (1) L5-20R, (4) 5-20T None

PW9130L3000T-XL (1) L5-30R, (4) 5-20T, 
(2) 20A AC breakers

None

PW9130G1000T-XL (1) L6-20, (2) 6-20R None

PW9130G2000T-XL (1) L6-20, (4) 6-20R None

PW9130G3000T-XL (1) L6-30R, (1) L6-20R, (2) 6-20R None

PW9130i700T (6) IEC 320-10A (2) IEC-IEC 10A, (1) IEC 320-10A to Schuko 3-strip

PW9130i1000T-XL (6) IEC 320-10A (2) IEC-IEC 10A, (1) IEC 320-10A to Schuko 3-strip

PW9130i1500T-XL (6) IEC 320-10A (2) IEC-IEC 10A, (1) IEC 320-10A to Schuko 3-strip

PW9130i2000T-XL (8) IEC 320-10A, (1) IEC 320-16A (2) IEC-IEC 10A, (1) IEC 320-16A to Schuko 3-strip

PW9130i3000T-XL (8) IEC 320-10A, (1) IEC 320-16A (2) IEC-IEC 10A, (1) IEC 320-16A to Schuko 3-strip

PW9130G1000T-XLEU (6) IEC 320-10A None

PW9130G2000T-XLEU (8) IEC 320-10A, (1) IEC 320-16A None

PW9130G3000T-XLEU (8) IEC 320-10A, (1) IEC 320-16A None

PW9130G700T-XLAU (4) Aust 10A None

PW9130G1000T-XLAU (4) Aust 10A None

Table 23. Electrical Output Connections (Rackmount Models) (Continued)

Model Output Connections Output Cables
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PW9130G1500T-XLAU (4) Aust 10A None

PW9130G2000T-XLAU (1) C13, (5) Aust 10A None

PW9130G3000T-XLAU (1) C19, (5) Aust 15A None

Table 25. Environmental and Safety (All Models) 

120 Vac Models 208/230/240 Vac Models

Surge Suppression ANSI C62.41 Category B3

(6 KV Ring and Combination)

EN 61000-2-2

EN 61000-4-2, Level 3

EN 61000-4-3, Level 2

EN 61000-4-4, Level 2 (also on signal ports)

EN 6100-4-5, Level 3 Criteria A

EN 61000-4-6, Level 2

EN 61000-4-8, Level 2

EN 6100-4-11

EMC Certifications <1500 VA: FCC Class B, VCCI Class B, 
EN 55022 Class B

>2000 VA: FCC Class A, VCCI Class A, 
EN 55022 Class A

CE per IEC/EN 62040-2,

Emissions: Category C1,

Immunity: Category C2

EMC (Emissions) IEC 62040-2:ed2:2005 / EN 62040-2:2006

Safety Conformance 1 UL 1778, IEC 62040-1-1, IEC 60950-1

Agency Markings 1, 2 CE, UL, CUL, NOM

Operating Temperature 0C to 40C (32F to 104F) in Online mode, with linear derating for altitude

Thermal protection switches load to Bypass in case of overheating.

If you wish to operate above these parameters, please contact your regional service team.

Storage Temperature -20C to 40C (-4F to 104F) with batteries

-25C to 55C (-13F to 131F) without batteries

Transit Temperature -25C to 55C (-13F to 131F)

Relative Humidity 590% noncondensing

Operating Altitude Up to 3,000 meters (9,843 ft) above sea level

Transit Altitude Up to 10,000 meters (32,808 ft) above sea level

Audible Noise <50 dBA at 1 meter typical

Leakage Current <1.5 mA

NOTE 1  UL Safety Conformance does not apply to the 230/240 Vac models.

NOTE 2  UL , CUL, and NOM Agency Markings do not apply to the “i”or “G (AU)”models.

Table 26. Battery Runtimes (in Minutes) at 100% Load (Rack Models) PF0.9 

Rack Models

Load (VA/Watts) Internal Batteries + 1 EBM + 2 EBMs + 3 EBMs + 4 EBMs

PW9130L700R-XL2U / PW9130L700R-XL2US

700/630 10 42 77 113 161

525/473 16 61 108 170 211

Table 24. Electrical Output Connections (Tower Models) (Continued)

Model Output Connections Output Cables
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350/315 29 106 167 248 325

175/158 52 207 344 479 548

PW9130L1000R-XL2U

1000/900 6 32 55 84 109

750/675 10 44 81 115 161

500/450 19 69 111 191 258

250/225 32 130 274 364 498

PW9130G1000R-XL2U / PW9130G1000R-XL2UEU / PW9130i1000R-XL2U / PW9130i1000R-XL2US

1000/900 6 32 51 82 100

750/675 9 43 80 108 158

500/450 19 68 111 193 246

250/225 30 124 272 368 483

PW9130L1500R-XL2U / PW9130L1500R-XL2US

1500/1350 5 23 48 71 92

1125/1013 8 34 72 97 130

750/675 14 64 113 167 224

375/338 31 121 234 335 367

PW9130i1500R-XL2U / PW9130i1500R-XL2US

1500/1350 6 25 46 69 90

1125/1013 8 32 69 96 126

750/675 14 62 112 172 222

375/338 29 115 218 335 374

PW9130L2000R-XL2U / PW9130L2000R-XL2US

2000/1800 6 32 59 88 112

1500/1350 10 46 85 125 164

1000/900 18 70 136 190 254

500/450 41 157 271 396 526

PW9130G2000R-XL2U PW9130G2000R-XL2UEU / PW9130i2000R-XL2U

2000/1800 6 33 59 88 119

1500/1350 9 47 83 130 161

1000/900 17 72 129 183 260

500/450 40 155 277 398 509

PW9130L2500R-XL2U

2500/2250 6 22 42 64 89

1875/1688 9 30 62 89 129

1250/1125 14 48 89 142 192

625/563 28 110 211 295 390

PW9130G2500R-XL2U / PW9130G2500R-XL2UEU

2500/2250 6 20 40 60 87

1875/1688 9 28 57 96 120

1250/1125 15 50 87 138 191

Table 26. Battery Runtimes (in Minutes) at 100% Load (Rack Models) PF0.9 (Continued)

Rack Models

Load (VA/Watts) Internal Batteries + 1 EBM + 2 EBMs + 3 EBMs + 4 EBMs
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625/563 30 112 219 279 401

PW9130L3000R-XL2U / PW9130L3000R-XL2US

3000/2700 3 20 37 53 71

2250/2025 5 27 54 80 106

1500/1350 10 49 89 123 164

750/675 28 105 183 264 358

PW9130G3000R-XL2U / PW9130G3000R-XL2UEU / PW9130i3000R-XL2U / PW9130i3000R-XL2US

3000/2700 4 19 34 53 69

2250/2025 5 29 53 79 103

1500/1350 9 45 84 122 165

750/675 27 102 175 263 344

Table 27. Battery Runtimes (in Minutes) at 100% Load (Tower Models) PF0.9 

Tower Models

Load (VA/Watts) Internal Batteries + 1 EBM + 2 EBMs + 3 EBMs + 4 EBMs

PW9130L700T-XL

700/630 5 N/A N/A N/A N/A

525/473 8 N/A N/A N/A N/A

350/315 15 N/A N/A N/A N/A

175/158 33 N/A N/A N/A N/A

PW9130i700T

700/630 5 N/A N/A N/A N/A

525/473 8 N/A N/A N/A N/A

350/315 14 N/A N/A N/A N/A

175/158 31 N/A N/A N/A N/A

PW9130L1000T-XL 

1000/900 6 32 55 84 109

750/675 10 44 81 115 161

500/450 19 69 111 191 258

250/225 32 130 274 364 498

PW9130G1000T-XL / PW9130G1000T-XLEU / PW9130i1000T-XL

1000/900 6 32 51 82 100

750/675 9 43 80 108 158

500/450 19 68 111 193 246

250/225 30 124 272 368 483

PW9130L1500T-XL 

1500/1350 5 23 48 71 92

1125/1013 8 34 72 97 130

750/675 14 64 113 167 224

375/338 31 121 234 335 367

 PW9130i1500T-XL

Table 26. Battery Runtimes (in Minutes) at 100% Load (Rack Models) PF0.9 (Continued)

Rack Models

Load (VA/Watts) Internal Batteries + 1 EBM + 2 EBMs + 3 EBMs + 4 EBMs
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1500/1350 6 25 46 69 90

1125/1013 8 32 69 96 126

750/675 14 62 112 172 222

375/338 29 115 218 335 374

PW9130L2000T-XL 

2000/1800 11 42 76 111 149

1500/1350 16 63 116 158 213

1000/900 26 99 169 243 344

500/450 55 169 333 486 625

PW9130G2000T-XL / PW9130G2000T-XLEU / PW9130i2000T-XL

2000/1800 11 44 79 115 162

1500/1350 17 60 112 164 203

1000/900 28 96 168 258 336

500/450 55 169 336 490 608

PW9130L3000T-XL 

3000/2700 6 22 51 64 90

2250/2025 9 39 69 105 120

1500/1350 16 63 105 162 218

750/675 39 139 231 320 441

PW9130G3000T-XL / PW9130G3000T-XLEU / PW9130i3000T-XL

3000/2700 6 21 52 66 94

2250/2025 9 38 67 102 128

1500/1350 16 60 100 169 215

750/675 40 139 226 311 444

NOTE Battery times are approximate and vary depending on the load configuration and battery charge.

Table 28. Battery Runtimes (in Minutes) at 100% Load (Rack Models) PF0.7 

Rack Models

Load (VA/Watts) Internal Batteries + 1 EBM + 2 EBMs + 3 EBMs + 4 EBMs

PW9130L700R-XL2U / PW9130L700R-XL2US (Estimated runtimes)

700/490 14 55 102 148 175

525/368 20 77 140 179 239

350/245 32 124 189 282 414

175/123 64 200 395 552 739

PW9130L1000R-XL2U

1000/700 10 40 73 108 149

750/525 13 58 101 152 219

500/350 24 85 172 249 304

250/175 48 190 310 451 569

PW9130G1000R-XL2U / PW9130G1000R-XL2UEU / PW9130i1000R-XL2U / PW9130i1000R-XL2US

1000/700 10 40 78 110 150

Table 27. Battery Runtimes (in Minutes) at 100% Load (Tower Models) PF0.9 (Continued)

Tower Models

Load (VA/Watts) Internal Batteries + 1 EBM + 2 EBMs + 3 EBMs + 4 EBMs
Eaton 9130 700/3000 VA UPS User’s Guide 164201718—Rev 7  67

Q-Pulse Id: TMS1553 Active: 17/11/2015 Page 3327 of 3354



Specifications

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 3 - Manufacturer Data Sheets And Manuals
750/525 13 55 103 151 223

500/350 22 82 186 250 312

250/175 47 190 328 431 584

PW9130L1500R-XL2U / PW9130L1500R-XL2US

1500/1050 7 34 63 88 135

1125/788 11 44 84 129 210

750/525 18 79 148 207 267

375/263 38 167 278 475 540

PW9130i1500R-XL2U / PW9130i1500R-XL2US

1500/1050 7 32 61 98 128

1125/788 11 47 83 126 195

750/525 18 81 143 208 262

375/263 38 171 298 416 564

PW9130L2000R-XL2U / PW9130L2000R-XL2US

2000/1400 9 45 6 124 163

1500/1050 14 66 115 165 225

1000/700 26 101 185 251 343

500/350 52 197 353 481 629

PW9130G2000R-XL2U / PW9130G2000R-XL2UEU / PW9130i2000R-XL2U 

2000/1400 10 46 83 118 163

1500/1050 13 64 118 170 221

1000/700 25 95 190 242 345

500/350 53 205 346 488 625

PW9130L2500R-XL2U (Estimated runtimes)

2500/2250 7 31 59 87 119

1875/1688 10 43 81 121 154

1250/1125 17 65 120 163 203

625/563 40 145 228 363 491

PW9130G2500R-XL2U / PW9130G2500R-XL2UEU (Estimated runtimes)

2500/2250 7 31 59 87 119

1875/1688 10 43 81 121 154

1250/1125 17 65 120 163 203

625/563 40 145 228 363 491

PW9130L3000R-XL2U / PW9130L3000R-XL2US

3000/2100 5 25 48 72 100

2250/1575 8 37 72 102 137

1500/1050 13 60 100 165 223

750/525 34 138 228 326 438

PW9130G3000R-XL2U / PW9130G3000R-XL2UEU / PW9130i3000R-XL2U / PW9130i3000R-XL2US

3000/2100 6 25 45 68 96

2250/1575 8 34 70 96 130

Table 28. Battery Runtimes (in Minutes) at 100% Load (Rack Models) PF0.7 (Continued)

Rack Models

Load (VA/Watts) Internal Batteries + 1 EBM + 2 EBMs + 3 EBMs + 4 EBMs
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1500/1050 14 62 92 156 211

750/525 34 130 212 355 442

NOTE Battery times are approximate and vary depending on the load configuration and battery charge.

Table 29. Battery Runtimes (in Minutes) at 100% Load (Tower Models) PF0.7 

Tower Models

Load (VA/Watts) Internal Batteries + 1 EBM + 2 EBMs + 3 EBMs + 4 EBMs

PW9130L700T-XL

700/490 8 N/A N/A N/A N/A

525/368 12 N/A N/A N/A N/A

350/245 21 N/A N/A N/A N/A

175/123 37 N/A N/A N/A N/A

PW9130i700T

700/490 8 N/A N/A N/A N/A

525/368 12 N/A N/A N/A N/A

350/245 19 N/A N/A N/A N/A

175/123 35 N/A N/A N/A N/A

PW9130L1000T-XL

1000/700 10 40 73 108 149

750/525 13 58 101 152 219

500/350 24 85 172 249 304

250/175 48 190 310 451 569

PW9130G1000T-XL / PW9130G1000T-XLEU / PW9130i1000T-XL

1000/700 10 40 78 110 150

750/525 13 55 103 151 223

500/350 22 82 186 250 312

250/175 47 190 328 431 584

PW9130L1500T-XL

1500/1050 7 34 63 88 135

1125/788 11 44 84 129 210

750/525 18 79 148 207 267

375/263 38 167 278 475 540

PW9130i1500T-XL

1500/1050 7 32 61 98 128

1125/788 11 47 83 126 195

750/525 18 81 143 208 262

375/263 38 171 298 416 564

PW9130L2000T-XL (Estimated runtimes)

2000/1400 15 61 111 156 194

1500/1050 21 81 145 185 269

1000/700 34 129 198 293 410

Table 28. Battery Runtimes (in Minutes) at 100% Load (Rack Models) PF0.7 (Continued)

Rack Models

Load (VA/Watts) Internal Batteries + 1 EBM + 2 EBMs + 3 EBMs + 4 EBMs
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500/350 72 225 449 590 766

PW9130G2000T-XL / PW9130G2000T-XLEU / PW9130i2000T-XL (Estimated runtimes)

2000/1400 15 61 111 156 186

1500/1050 21 81 145 184 248

1000/700 34 129 198 293 431

500/350 72 225 449 590 840

PW9130L3000T-XL

3000/2100 9 35 66 95 132

2250/1575 13 53 100 139 183

1500/1050 22 86 153 221 267

750/525 69 168 298 395 545

PW9130G3000T-XL / PW9130G3000T-XLEU / PW9130i3000T-XL (Estimated runtimes)

3000/2100 9 36 68 101 137

2250/1575 12 49 90 134 165

1500/1050 20 79 143 180 240

750/525 46 161 267 434 547

NOTE Battery times are approximate and vary depending on the load configuration and battery charge.

Table 30. Battery 

Internal Batteries EBMs

Rackmount 
Configuration

7001000 VA models:  36 Vdc (3 12V, 9 Ah)

1500 VA models:  48 Vdc (4 12V, 9 Ah)

20003000 VA models:  72 Vdc (6 12V, 9 Ah)

PW9130N1000R-EBM2U:  36 Vdc (2 x 3 12V, 9 Ah)

PW9130N1500R-EBM2U:  48 Vdc (2 x 4 12V, 9 Ah)

PW9130N3000R-EBM2U:  72 Vdc (2 x 6 12V, 9 Ah)

Tower 
Configuration

700 VA models:  24 Vdc (2 12V, 9 Ah)

1000 VA models:  36 Vdc (3 12V, 9 Ah)

1500 VA models:  48 Vdc (4 12V, 9 Ah)

20003000 VA models:  96 Vdc (8 12V, 9 Ah)

PW9130N1000T-EBM:  36 Vdc (2 x 3 12V, 9 Ah)

PW9130N1500T-EBM:  48 Vdc (2 x 4 12V, 9 Ah)

PW9130N3000T-EBM:  96 Vdc (2 x 8 12V, 9 Ah)

Fuses Not applicable (4) 30A/125 Vdc fuses per EBM

Type
Sealed, maintenance-free, valve-regulated, lead-acid,
with minimum 3-year float service life at 25C (77F)

Monitoring Advanced monitoring for earlier failure detection and warning

Recharge Time (to 
90%)

Internal batteries: 3 hours

1 EBM: 9 hours; 2 EBMs: 15 hours; 3 EBMs: 21 hours; 4 EBMs: 27 hours

Battery Port External three-pole Anderson connector on UPS for connection to EBM

Table 29. Battery Runtimes (in Minutes) at 100% Load (Tower Models) PF0.7 (Continued)

Tower Models

Load (VA/Watts) Internal Batteries + 1 EBM + 2 EBMs + 3 EBMs + 4 EBMs
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Rear Panels
This section shows each model's rear panel. Receptacles in Load Segment 1 are shaded.

Table 13 on page 55 lists the rackmount models. Table 14 on page 56 lists the tower models. Input and output 
components for each model are listed in Table 18 through Table 24 (pages 59 through 63).

For a description of communication features, see Figure 18 on page 39.

Figure 28. Models PW9130L700R-XL2U, PW9130L1000R-XL2U, PW9130L700R-XL2US

Figure 29. Model PW9130G1000R-XL2U

Figure 30. Models PW9130i1000R-XL2U, PW9130i1000R-XL2US, PW9130G1000R-XL2UEU
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Figure 31. Model PW9130G1000R-XL2UAU

Figure 32. Model PW9130G1500R-XL2UAU

Figure 33. Model PW9130L1500R-XL2U, PW9130L1500R-XL2US
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Figure 34. Model PW9130i1500R-XL2U, PW9130i1500R-XL2US

Figure 35. Model PW9130L2000R-XL2U, PW9130L2000R-XL2US

Figure 36. Model PW9130G2000R-XL2U
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Figure 37. Models PW9130i2000R-XL2U, PW9130G2000R-XL2UEU

Figure 38. Model PW9130G2000R-XL2UAU

Figure 39. Models PW9130L2500R-XL2U, PW9130L3000R-XL2U, PW9130L3000R-XL2US
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Figure 40. Models PW9130G2500R-XL2U, PW9130G3000R-XL2U

Figure 41. Models PW9130G2500R-XL2UEU, PW9130i3000R-XL2U, PW9130i3000R-XL2US PW9130G3000R-XL2UEU

Figure 42. Model PW9130G3000R-XL2UAU
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Figure 43. Model PW9130L700T-XL

Figure 44. Model PW9130L1500T-XL
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Figure 45. Model PW9130L1000T-XL

Figure 46. Model PW9130L2000T-XL
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Figure 47. Model PW9130L3000T-XL

Figure 48. Model PW9130G1000T-XL
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Figure 49. Model PW9130G2000T-XL

Figure 50. Model PW9130G3000T-XL
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Figure 51. Model PW9130i700T

Figure 52. Model PW9130i1500T-XL
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Figure 53. Model PW9130G1000T-XLEU and PW9130i1000T-XL

Figure 54. Models PW9130G2000T-XLEU and PW9130i2000T-XL
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Figure 55. Models PW9130G3000T-XLEU and PW9130i3000T-XL

Figure 56. Model PW9130G1000T-XLAU
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Figure 57. Model PW9130G700T-XLAU

Figure 58. Model PW9130G1500T-XLAU
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Figure 59. Model PW9130G2000T-XLAU

Figure 60. Model PW9130G3000T-XLAU
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Chapter 8 Troubleshooting

The Eaton 9130 is designed for durable, automatic operation and also alerts you whenever potential operating 
problems may occur. Usually the alarms shown by the control panel do not mean that the output power is 
affected. Instead, they are preventive alarms intended to alert the user.

In general:

l Events are silent conditions that are recorded in the Event Log as status information, such as “Clock Set 
Done.”

l Notices are announced by a beep every five seconds, recorded in the Event Log, and displayed on the LCD. 
Examples are “UPS on Battery” and “UPS on Bypass.”

l Alarms are announced by a beep every second, recorded in the Event Log, displayed on the LCD, and the 
Alarm indicator illuminates. Examples are “Output Overload” and “Heatsink Overtemperature.”

Use the following troubleshooting chart to determine the UPS alarm condition.

Typical Alarms and Conditions
To check the UPS Status menu for a list of active alarms:

1. Press any button on the front panel display to activate the menu options.

2. Press the button until UPS STATUS displays.

3. Press the Enter button to display the list of active alarms.

To check the Event Log for a history of conditions:

1. Press any button on the front panel display to activate the menu options.

2. Press the button until EVENT LOG displays.

3. Press the Enter button to display the list of conditions.

You can also retrieve the entire Event Log in ASCII format. See “Retrieving the Event Log” on page 34.

The following table describes typical alarms and conditions.

Table 31. Typical Alarms and Conditions 

Alarm or Condition Possible Cause Action

On Battery

LED is on.
1 beep every 5 seconds.

A utility failure has occurred and the 
UPS is in Battery mode.

The UPS is powering the equipment with battery power. 
Prepare your equipment for shutdown.

Battery Low

LED is flashing slowly.
1 beep every second.

The UPS is in Battery mode and the 
battery is running low.

This warning is approximate, and the actual time to 
shutdown may vary significantly. Depending on the UPS 
load and number of Extended Battery Modules (EBMs), 
the “Battery Low”warning may occur before the 
batteries reach 25% capacity. See Table 23 to Table 26 
starting on page 62 for estimated runtimes.

On Bypass

LED is on.
1 beep every 5 seconds

The UPS is in Bypass mode. The equipment transferred to bypass utility power. 
Battery mode is not available and your equipment is not 
protected; however, the utility power continues to be 
passively filtered by the UPS. Check for one of the 
following alarms: overtemperature, overload, or UPS 
failure.
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On Bypass

LED is on.
No beeping.

The UPS is on bypass while 
operating on the High Efficiency 
setting.

The equipment transferred to bypass utility power as a 
normal function of High Efficiency operation. Battery 
mode is available and your equipment is protected.

Batteries Disconnected

LED is on.
1 beep every second.

The UPS does not recognize the 
internal batteries.

If the condition persists, contact your service 
representative.

The batteries are disconnected. Verify that all batteries are properly connected. If the 
condition persists, contact your service representative.

Overload

LED is on.
1 beep every second.

Power requirements exceed the 
UPS capacity (greater than 100% of 
nominal; see page 61 for specific 
output overload ranges).

Remove some of the equipment from the UPS. The UPS 
continues to operate, but may switch to Bypass mode or 
shut down if the load increases. The alarm resets when 
the condition becomes inactive.

Overtemperature

LED is on.
1 beep every second.

The UPS internal temperature is too 
high or a fan has failed.

At the warning level, the UPS 
generates the alarm but remains in 
the current operating state.

If the temperature rises another 
10°C, the UPS transfers to Bypass 
mode or shuts down if bypass is 
unusable.

If the UPS transferred to Bypass mode, the UPS will 
return to normal operation when the temperature drops 
5°C below the warning level.

If the condition persists, shut down the UPS. Clear vents 
and remove any heat sources. Allow the UPS to cool. 
Ensure the airflow around the UPS is not restricted. 
Restart the UPS.

If the condition continues to persist, contact your service 
representative.

Battery Overvoltage

LED is on.
1 beep every second.

The UPS battery voltage is too high. The UPS turns off the charger until the next power 
recycle. Contact your service representative.

Site Wiring Fault.

LED is on.
1 beep every second.

“L”Models Only. Ground wire 
connection does not exist, or the 
line and neutral wires are reversed 
in the wall outlet.

Have a qualified electrician correct the wiring.

“G”Models Only. Input is phase 
to phase (neutral is not bonded to 
ground).

Disable the Site Wiring Fault Alarm setting (see “User 
Settings”on page 29).

“i”and “G (AU)”Models Only. 
The polarity of the UPS input power 
cord connector is incorrect.

Rotate the Schuko input connector.

“i”and “G (AU)”Models Only. 
The ground wire connection does 
not exist.

Have a qualified electrician correct the wiring. If the UPS 
is installed to input supply without ground, disable the 
“Site Wiring Fault Alarm”setting (see “User Settings”on 
page 29).

The UPS does not provide the 
expected backup time.

The batteries need charging or 
service.

Apply utility power for 48 hours to charge the batteries. If 
the condition persists, contact your service 
representative.

Table 31. Typical Alarms and Conditions (Continued)

Alarm or Condition Possible Cause Action
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Silencing the Alarm
Press any button on the front panel display to silence the alarm. Check the alarm condition and perform the 
applicable action to resolve the condition. If the alarm status changes, the alarm beeps again, overriding the 
previous alarm silencing.

Service and Support
If you have any questions or problems with the UPS, call your Local Distributor or the Help Desk at one of the 
following telephone numbers and ask for a UPS technical representative:

United States: 1-800-356-5737

Canada: 1-800-461-9166 ext 260 

All other countries: Call your local service representative

Please have the following information ready when you call for service:

l Model number

l Serial number

l Date of failure or problem

l Symptoms of failure or problem

l Customer return address and contact information

Power is not available at the 
UPS output receptacles.

The UPS is in Standby mode. Supply power to the connected equipment:  Press the On/
Off button for at least 1 second, until the front panel 
displays “UPS starting…”.

The UPS does not start. The power cord is not connected 
correctly.

Check the power cord connections.

The Remote Emergency Power-off 
(REPO) switch is active or the REPO 
connector is missing.

If the UPS Status menu displays the “Remote Emergency 
Power Off”notice, inactivate the REPO input.

The UPS operates normally, but 
some or all of the protected 
equipment is not on.

The equipment is not connected 
correctly to the UPS.

Verify that the equipment is plugged into the UPS 
receptacles.

Battery test did not run or was 
interrupted.

One of the conditions listed in 
“Running Automatic Battery Tests”
on page 37 was not present.

Resolve the condition, then restart the test.

The UPS does not transfer to 
Bypass mode.

The bypass utility does not qualify. Check the bypass utility. The UPS is receiving bypass 
utility power that may be unstable or in brownout 
conditions.

Bypass mode is disabled. Check that the Bypass settings are configured correctly. 
See “Configuring Bypass Settings “on page 35.

USB communication does not 
work.

The serial port communication 
speed is set incorrectly for USB. 
USB requires 9600 bps.

Check that the “Serial Port Configuration”setting is set 
to 9600 bps. See “User Settings”on page 29.

Table 31. Typical Alarms and Conditions (Continued)

Alarm or Condition Possible Cause Action
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If repair is required, you will be given a Returned Material Authorization (RMA) Number. This number must 
appear on the outside of the package and on the Bill Of Lading (if applicable). Use the original packaging or 
request packaging from the Help Desk or distributor. Units damaged in shipment as a result of improper 
packaging are not covered under warranty. A replacement or repair unit will be shipped, freight prepaid for all 
warrantied units.

NOTE For critical applications, immediate replacement may be available. Call the Help 

Desk for the dealer or distributor nearest you.
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Chapter 9 Warranty

Two-Year Limited Warranty (US and Canada)

Eaton UPS Models: 3105, 9120, 9125, 9135, 9140, and FERRUPS® up to 3.1 kVA
WARRANTOR: The warrantor for the limited warranties set forth herein is Eaton Corporation, a Delaware 
Corporation company (“Company”).

LIMITED WARRANTY: This limited warranty (this “Warranty”) applies only to the original End-User (the 
“End-User”) of any Eaton 3105, 9120, 9125, 9135, 9140, and FERRUPS up to 3.1 kVA Products (individually 
and collectively, the “Product”) purchased on or after June 1, 2004 and cannot be transferred. This Warranty 
applies even in the event that the Product is initially sold by Company for resale to an End-User.

LIMITED WARRANTY PERIOD: The period covered by this Warranty for Product installed [and currently 
located] in the fifty (50) United States, the District of Columbia, and Canada is twenty-four (24) months from 
the date of purchase.

WHAT THIS LIMITED WARRANTY COVERS: The warrantor warrants that the Product and battery (individually 
and collectively, the “Warranted Items”) are free from defects in material and workmanship. If, in the opinion 
of Company, a Warranted Item is defective and the defect is within the terms of this Warranty, Company's sole 
obligation will be to repair or replace such defective Warranted Item (including by providing service, parts and 
labor, as applicable), at the option of Company.

PROCEDURES FOR REPAIR OR REPLACEMENT OF WARRANTED ITEMS: The Warranted Item will be 
repaired or replaced at a Company site or such other location as determined by Company.

If the Warranted Item is to be replaced by Company, and the End-User supplies a credit card number or 
purchase order for the value of the replacement Product, Company will use commercially reasonable business 
efforts to ship (via standard ground shipment and at no cost to the End-User) the replacement Warranted Item 
to the End-User within one (1) business day after Company receives notice of the warranty claim. In such case, 
the End-User must return (at Company's expense) the defective Warranted Item to Company in the same 
packaging as the replacement Warranted Item received by the End-User or as otherwise instructed by 
Company. If Company does not receive the defective Warranted Item, Company will either charge the 
End-User's credit card, or send the End-User an invoice (which the End-User agrees to pay), for the value of the 
replacement Product.

If the Warranted Item is to be replaced by Company, but the End-User is unwilling or unable to supply a credit 
card number or purchase order for the value of the replacement Product, Company will use commercially 
reasonable business efforts to ship (via standard ground shipment and at no cost to the End-User) the 
replacement Warranted Item to the End-User within one (1) business day after Company receives the defective 
Product from the End-User.

In any case, Company will provide shipping instructions and will pay its designated carrier for all shipping 
charges for return of defective equipment and replacement of Warranted Items. Any returned Warranted Item 
or parts that are replaced may be new or reconditioned. All Warranted Items returned to Company and all parts 
replaced by Company shall become the property of Company.

WHAT THIS LIMITED WARRANTY DOES NOT COVER: This Warranty does not cover any defects or damages 
caused by: (a) failure to properly store the Product before installation, including the charge of batteries no later 
than the date indicated on the packaging; (b) shipping and delivery of the Product if shipping is FOB Factory; (c) 
neglect, accident, abuse, misuse, misapplication, or incorrect installation; (d) repair or alteration not authorized 
in writing by Company personnel or performed by an authorized Company Customer Service Engineer or Agent; 
(e) improper testing, operation, maintenance, adjustment, or modification of any kind not authorized in writing 
by Company personnel or performed by an authorized Company Customer Service Engineer or Agent; or (f) use 
of the Product under other than normal operating conditions or in a manner inconsistent with the Product's 
labels or instructions.
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This Warranty is not valid if the Product's serial numbers have been removed or are illegible. Any Warranted 
Items repaired or replaced pursuant to this Warranty will be warranted for the remaining portion of the original 
Warranty subject to all the terms thereof.

Company shall not be responsible for any charges for testing, checking, removal or installation of Warranted 
Items.

COMPANY DOES NOT WARRANT EQUIPMENT NOT MANUFACTURED BY COMPANY. IF PERMITTED BY 

THE APPLICABLE MANUFACTURER, COMPANY SHALL PASS THROUGH SUCH MANUFACTURER'S 

WARRANTIES TO END-USER.

COMPANY DOES NOT WARRANT SOFTWARE, INCLUDING SOFTWARE EMBEDDED IN PRODUCTS, 

THAT IS NOT CREATED BY COMPANY. WITHOUT LIMITING THE FOREGOING, COMPANY SPECIFICALLY 

DOES NOT WARRANT SOFTWARE (SUCH AS LINUX) THAT WAS CREATED USING AN “OPEN SOURCE” 

MODEL OR IS DISTRIBUTED PURSUANT TO AN OPEN SOURCE LICENSE.

THIS WARRANTY IS THE SOLE AND EXCLUSIVE WARRANTY OFFERED BY COMPANY WITH RESPECT 

TO THE PRODUCTS AND SERVICES AND, EXCEPT FOR SUCH FOREGOING WARRANTY COMPANY 

DISCLAIMS ALL OTHER WARRANTIES INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTIES 

OF MERCHANTABILITY, TITLE, NON-INFRINGEMENT, AND FITNESS FOR A PARTICULAR PURPOSE. 

CORRECTION OF NON-CONFORMITIES IN THE MANNER AND FOR THE PERIOD OF TIME PROVIDED 

ABOVE SHALL CONSTITUTE COMPANY'S SOLE LIABILITY AND END-USER'S EXCLUSIVE REMEDY FOR 

FAILURE OF COMPANY TO MEET ITS WARRANTY OBLIGATIONS, WHETHER CLAIMS OF THE 

END-USER ARE BASED IN CONTRACT, IN TORT (INCLUDING NEGLIGENCE OR STRICT LIABILITY), OR 

OTHERWISE.

LIMITATION OF LIABILITY: The remedies of the End-User set forth herein are exclusive and are the sole 
remedies for any failure of Company to comply with its obligations hereunder. In no event shall Company be 
liable in contract, in tort (including negligence or strict liability) or otherwise for damage to property or 
equipment other than the Products, including loss of profits or revenue, loss of use of Products, loss of data, 
cost of capital, claims of customers of the End-User or any special, indirect, incidental or consequential 
damages whatsoever. The total cumulative liability of Company hereunder whether the claims are based in 
contract (including indemnity), in tort (including negligence or strict liability) or otherwise, shall not exceed the 
price of the Product on which such liability is based.

Company shall not be responsible for failure to provide service or parts due to causes beyond Company's 
reasonable control.

END-USER'S OBLIGATIONS: In order to receive the benefits of this Warranty, the End-User must use the 
Product in a normal way; follow the Product's user's guide; and protect against further damage to the Product 
if there is a covered defect.

OTHER LIMITATIONS: Company's obligations under this Warranty are expressly conditioned upon receipt by 
Company of all payments due to it (including interest charges, if any). During such time as Company has not 
received payment of any amount due to it for the Product, in accordance with the contract terms under which 
the Product is sold, Company shall have no obligation under this Warranty. Also during such time, the period of 
this Warranty shall continue to run and the expiration of this Warranty shall not be extended upon payment of 
any overdue or unpaid amounts.

COSTS NOT RELATED TO WARRANTY: The End-User shall be invoiced for, and shall pay for, all services not 
expressly provided for by the terms of this Warranty, including without limitation, site calls involving an 
inspection that determines no corrective maintenance is required. Any costs for replacement equipment, 
installation, materials, freight charges, travel expenses or labor of Company representatives outside the terms 
of this Warranty will be borne by the End-User.
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OBTAINING WARRANTY SERVICE: In the USA, call the Customer Reliability Center 7x24 at 800-356-5737. 
Outside of the USA, call your local Eaton product sales or service representative, or call the Customer Reliability 
Center in the USA at 919-870-3149. For comments or questions about this Warranty, write to the Customer 
Quality Representative, 3301 Spring Forest Road, Raleigh, North Carolina 27616 USA.

Load Protection Guarantee (US and Canada)
Eaton UPS Models 3105, 5110, 5115, 5125, 9120, 9125, 9135, 9140, 9150, 9155, 9170+, and FERRUPS

GUARANTOR: The Guarantor for the load protection guaranty set forth herein is Eaton Corporation, a Delaware 
Corporation company (“Company”).

LIMITED GUARANTY: This load protection guaranty (this “Guaranty”) applies only to the original End-User (the 
“End-User”) of any Eaton 3105, 5110, 5115, 5125, 9120, 9125, 9135, 9140, 9150, 9155, 9170+, and FERRUPS 
Products (individually and collectively, the “Product”) and cannot be transferred. This Guaranty applies even in 
the event that the Product is initially sold by Company for resale to an End-User.

WHAT THIS GUARANTY COVERS: For the lifetime of the Product, Guarantor promises to repair or replace, at 
Guarantor's option, the equipment (valued up to the limits shown below*) that is damaged by an AC power line 
surge, spike, or other transient when properly connected to Guarantor's uninterruptible power system (“UPS”). 
Reimbursement for or restoration of data loss excluded. This Guaranty applies only if all of the following 
circumstances arise:

1. The UPS is plugged into properly grounded and wired outlets, using no extension cords, adapters, other 
ground

2. wires or other electrical connectors;

3. The installation of the UPS complies with all applicable electrical and safety codes described by the 
National Electrical Code (NEC);

4. The UPS was used under normal operating conditions and in accordance with all labels and instructions; 
and

5. The UPS was not damaged by accident (other than AC power line transient), misuse, or abuse.

l *Cumulative Limits to be paid by Guarantor under this Load Protection Guaranty:
l  $25,000 for Eaton UPS Model 3105
l  $150,000 for Eaton UPS Models 5110, 5115, and 5125
l  $250,000 for Eaton UPS Models 9120, 9125, 9135, 9140, 9150, 9155, 9170+, and FERRUPS products

WHAT THIS GUARANTY DOES NOT COVER: Any reimbursement or repair to End-User's equipment does 
not include reimbursement for or restoration of any data loss. This Guaranty does not cover any defects or 
damages caused by: (a) failure to properly store the Product before installation, including the charge of batteries 
no later than the date indicated on the packaging; (b) shipping and delivery of the Product if shipping is FOB 
Factory; (c) neglect, accident, abuse, misuse, misapplication, or incorrect installation of Product; (d) repair or 
alteration of Product not authorized in writing by Company personnel or performed by an authorized Company 
Customer Service Engineer or Agent; (e) improper testing, operation, maintenance, adjustment, or modification 
of any kind to the Product not authorized in writing by Company personnel or performed by an authorized 
Company Customer Service Engineer or Agent; or (f) use of the Product under other than normal operating 
conditions or in a manner inconsistent with the Product's labels or instructions.

This Guaranty is not valid: (a) unless the End-User returns to Company the Warranty Registration Card 

within thirty (30) days of purchase; or (b) if the Product's serial numbers have been removed or are 

illegible.

Company shall not be responsible for any charges for testing, checking, removal or installation of any items.
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LIMITATION OF LIABILITY: THE REMEDIES OF THE END-USER SET FORTH HEREIN ARE EXCLUSIVE AND 
ARE THE SOLE REMEDIES FOR ANY FAILURE OF COMPANY TO COMPLY WITH ITS OBLIGATIONS 
HEREUNDER. EXCEPT AS OTHERWISE PROVIDED FOR IN THIS GUARANTY, IN NO EVENT SHALL 
COMPANY BE LIABLE IN CONTRACT, IN TORT (INCLUDING NEGLIGENCE OR STRICT LIABILITY) OR 
OTHERWISE FOR DAMAGE TO PROPERTY OR EQUIPMENT OTHER THAN THE PRODUCTS, INCLUDING 
LOSS OF PROFITS OR REVENUE, LOSS OF USE OF PRODUCTS, LOSS OF DATA, COST OF CAPITAL, 
CLAIMS OF CUSTOMERS OF THE END-USER OR ANY SPECIAL, INDIRECT, INCIDENTAL OR 
CONSEQUENTIAL DAMAGES WHATSOEVER. THE TOTAL CUMULATIVE LIABILITY OF COMPANY 
HEREUNDER WHETHER THE CLAIMS ARE BASED IN CONTRACT (INCLUDING INDEMNITY), IN TORT 
(INCLUDING NEGLIGENCE OR STRICT LIABILITY) OR OTHERWISE, SHALL NOT EXCEED THOSE SET FORTH 
ABOVE.

Company shall not be responsible for failure to provide repair or replacement under this Guaranty due to causes 
beyond Company's reasonable control.

END-USER'S OBLIGATIONS: In order to receive the benefits of this Guaranty, the End-User must use the 
Product in a normal way; follow the Product's operation and maintenance manual; and protect against further 
damage to the Product if there is a covered defect.

OTHER LIMITATIONS: Company's obligations under this Guaranty are expressly conditioned upon receipt by 
Company of all payments due to it (including interest charges, if any). During such time as Company has not 
received payment of any amount due to it for the Product, in accordance with the contract terms under which 
the Product is sold, Company shall have no obligation under this Guaranty.

COSTS NOT RELATED TO GUARANTY: The End-User shall be invoiced for, and shall pay for, all services not 
expressly provided for by the terms of this Guaranty, including without limitation, site calls involving an 
inspection that determines no corrective maintenance is required. Any costs for replacement equipment, 
installation, materials, freight charges, travel expenses or labor of Company representatives outside the terms 
of this Guaranty will be borne by the End-User.

TO MAKE A CLAIM: In the USA, call the Customer Reliability Center 7x24 at 800-356-5737. Outside of the USA, 
contact your local Eaton product sales or service representative, or call the Customer Reliability Center in the 
USA at 919-870-3149. For comments or questions about this Load Protection Guaranty, write to the Customer 
Quality Representative, 3301 Spring Forest Road, Raleigh, North Carolina 27616 USA.
92 Eaton 9130 700/3000 VA UPS User’s Guide 164201718—Rev 7  
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