' Q-Pulse Id TMS1076 Active 10/12/2014

ESTABLISHED 1981

| OPERATION and MAINTENANCE
@ MANUALS

For

BRISBANE CITY COUNCIL

At

BRISBANE WATER
SEWAGE PUMP STATION

SP047 CREEK ROAD

Manuals Prepared by:
S E Power Equipment
47 Proprietary Street
Tingalpa, Qid 4173
Phone No. 07 3830 1744
Copyright © 2002 All Rights Reserved

REVISION B: July 2003

7 el

Page 1 0f 485 - |




Q-Pulse Id TMS1076

S-PO;W -Creek R-ood Cannon Hill SPS Powe-r- U-nits for G_enseTs OM Manual

Active 10/12/2014

Page 2 of 485




SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

@& OPERATION and MAINTENANCE MANUALS

Revision Statqs :

Revision Date Initials Comments
A 26/05/03 JP Issued for approval
B 30/07/03 JP
Prepared by: Jim Pringle Date: / /
Reviewed
Project Manager: Date: / /

14291_Brisbane_Water_O&M_SP047_Manual.doc

Q-Pulse Id TMS1076 Active 10/12/2014 Page 3 O_f 4?_5 ]

—d



Q-Pulse Id TMS1076

SP047 Creek Roo-d Cannon Hill SPS Power Un_iTs for Gensets OM Manual

Active 10/12/2014

Page 4 of 485




SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

Lo @ OPERATION and MAINTENANCE MANUALS

TABLE OF CONTENTS

Section 1. Instructions for use

Section 2. Deutz Operation Manual

Section 3. Deutz Spare Parts Catalogue

Section 4. Stamford Installation, Service & Maintenance Manual
Section 5. PLC - GE Fanuc

Section 6. Functional Description

Section 7. Drawings

Section 8. Test Reports

;’— 7y

»

14291_Brisbane_Water_O&M_SP047_Manual.doc

Q-Pulse Id TMS1076 Active 10/12/2014 Page 5 of 485



Q-Pulse Id TMS1076

SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

Active 10/12/2014

Page 6 of 485

SRR



SPO_47 Creek Road Cannon Hill SPS Power Units for Gensets él\/\ Manual

4

-~
g
B
7

Q-Pulse Id TMS1076 Active 10/12/2014 Page 7 of




SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

Q-Pulse Id TMS1076 Active 10/12/2014 Page 8 of 485 J



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual
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13T BLRHLD -

INSTRUCTIONS FOR USE
1. Units placed on site using “Hook Truck” {(Cleanaway Type) over cable pit.
2. Cable pit to be under switchboard section of unit (rear).

3. Attach hold down / anti-theft chains to location points at rear of unit (beside
switchboard).

4. Check engine lube oil level.

5. Check engine coolant level.

6. Check the battery is connected and the electrolyte level is correct.

7. Connect cables to plugs via colour-codéd sequence.

8. Connect power inlet socket (240V).

9. Connect communication socket.

10. Connect pump station control socket.

11.Check fuel level (mechanical gauge beside fill point).

12. Refer to section 6, Functional Description for start/run and connection procedure.

13. Remember SAFETY is important ALWAYS wear your Personal Protection
Equipment (PPE)
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Operation Manual

912 |
913

- 0297 9690 en

Engine ]
Serial. Number !

Please enter the engine‘ serial number here. This
number should be quoted when inquiring about
Customer Service, Repairs or Spare Parts (see Section
2.1).

{

Allrights reserved. Technica! modifications required
to improve our engines are reserved with regard to
specification data and other technical information
contained inthis Operation Mariual. No parts of this
Manual may be reprodiced in any form or by any
means without our written approval.
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Dear Customer,

Air /liquid-cooled DEUTZ engines are:designed for a
farge numiber of applications. Consequently, a wide
range of variants-are offered to meet the reguireinents
of specific cases.

Your engingé is appropriately equipped for the
installation-concerned, which means that not all of
the components described in this Goeration Manual
are necessarily mounted ta your engine.

We have endeavoured to hightight any differences so
that you will be able to locate the operdting and
maintenange instructions relevant to your engine
quickly and easily.

Piease read this Manual before stafting your enging,

and always observe the operating-and maintenance:

instructions.

We are available to help with any additional inguiries
Singerely,

DEUTZ AG

Q-Pulse Id TMS1076
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General
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DEUTZ Diesel Engines

are the product of many years. of research and
development. The resulting Know-how, coupled
with str;ngent quality standards, guarantee their
long service life, high rehabmty and. low fuel
consumption:. ,

It goes without saying that DEUTZ Diesel Engines
meet the highest standards for envirenmental
protection.

Beware. of Running Engine

Shut the engine down before carrying out mainte-

nnance or repair work. Ensure thatthe engine cannot.

be accidentally started. Risk of aceidents.

When the wark is complete, be sure to-refit any.

panels and guards-that may have been rémoved.

Never fill the fueltank while the engine is running..

Observe industrialsafety regulations'when running
the engine in an énclosed spaceor underground.

‘Care and Maintenance

Sound care and maintenance practiceswill ensure

that'the engine continies to meetthé requiréments
placed on it. Recommended.service intervals must
be observed and service and maintenance work
carried out conscientiously: ,

Special care should be taken under -abnormally
demanding operating conditions.

Safety

This symbofl is used for all safety
warnings. Please follow them
N carefully. Theattention of operating
=9 personnelshauld be drawnto these
safety instractions, General Safety.
and accident prevention regulations laid down by
aw must aiso. be observed. -

Ashestos.

" DEUTZ ofiginal parts are asbestos-
free.

~ Active 10/12/2014

~Service

Please contact one of our authorized service

representatlves in'the event of breakdowns or for

spare parts inquiries. Our trained specialists will
carfy out repairs. quickly and professionally, using
only-genuine“spare-parts.

Original parts from DEUTZ AG.are always produced
in accordance with state-of:the-art technology.

Please turn to the end of this manual for furttier
service infarmation.

California
Proposition 65 Warning

Diese) engine exhaust and some of its consti-
tuents are-known to the State ¢f California to
cause:cancer, birth defects, and other- repro-
-ductive harm.
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Engine Description

2.1 Model
2.2 Engine Hllustration

2.3 Lube 0il Circuit |
2.4 Fuel System Schematic
2.5 Engine Cooling

doeens ¢ v eb—— . oo T
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Engine Description - 2.1 Model

2.1.1 Rating Plate : '2.1.2"Rat'ing-Platé;anatiﬁn' | | 213 EngineSer'iaI'Numher'

[24387] 1

2561112
The model A, the engine serial number B and the The rating plate C is attached to the grankcase; The engine serial number D is stamped on the
performance data are stamped on the rating plate. depending on the design, a second rating plate may crankcase as well as the rating plate.,

The mpdei and enginé serial iumber must be given bie-attachied to the air duct.
when ordering parts. ‘
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2.1 Model

Engine Description

2.1.4 Cylinder Numbering

2.1.5 Direct Injection

" 2.1.6 Two-stage Combustion

3 Tod 858] 4

u"’ f'O\ 09
‘JI/ 1%'>j

FL 912 FL 912w
1 2 3 (4 /1 ‘9 « W I
‘O‘ i, /' ;/-;///gll'

Cylinders are numbered consecutively, beginning

at the flywheel end.

Q-Pulse Id TMS1076

> [21878] 3

Engiries with direct injection are used where high
performance is required.

Active 10/12/2014

'Engmeswnhtwo stage: combustion areusedwhere
itis. parncular!ynmportantto keepexhaustemissions.
toranabsolute minimum.
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2.2 Engine lllustrations

2.2.1 Service Side

FaL 912
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Fan A

V-belt (fan)
Injection pump
V-belt (aiternator)
V-belt pulley
Tension raller

il fill point

Oil pan

Qi drain plug

Fuel pump

0il dipstick

Lube oil filter
Easy-chahge fuel filter
Air-duct cover
Cylinder-head cover
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Engine Description

2.2.2 Exhaust Side
FAL 912
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16
17
18

19

20

21
22
23

Air-intake pipe
Exhaust manifold pipe
Screen

Alternatar.

Starter

Engine mounting
Crankease

Crankcase ventilation
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2.2 Engine {llustrations

"X 223 Service Side

BFAL 913

[30016,]0
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Fan

V-belt (fan)

V-bekt (alternator)

V-belt puiley on crankshaft
Tension roller

Oil fili point

.:O'il drain plug

Fuet filter cartridge

Fuel pump withfuel precteaner
Injection pump

Qil dipstick

Lube oil filter cartridge

Air duct cover

Engire ol radiator cover
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Engine Description

2.2.4 Exhaust Side
BF4L 913

[30017 [0

Q-Pulse Id TMS1076

Active 10/12/2014

15
16
17
18

20

21

22

23

Exhaust manifoid fine
Terminal-housing

Starter A
Crankcase. ventildtion

Oil pan
Aiternator
Exhaust turbocharger

Air-intake pipe-exhaust turbocharger

Charge-dir line
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2.3 Lube Gil Circuit

2.3.1 Lube Oil Circuit
FL912/913

23 22 18 17

W~ N —

Qil pan

Intake manifold

Qil pump

Qil pressure cantrot valve

Pressure-oil ling

Bypass fine or selectively

Finned pipe spirat or selectively

Frame il cooler

Lube oilfilter

Safsty valve

Main oil gallery

Crankshaft bearing

Cen-rod bearing

Gamshaft bearing

Tappets

Push rod (hollow, for. oil feed to rocker arm
lubrication)

Rocker arm bearing

Metering plug (r. arm iubrication)*

Protective sleeve for push rog

Throttle bore(for lubrication of the gear wheels)
[njection jet for ¢ooling the pistons
Connection foroil pressure gauge

Oi} pressure gauge

injection pump connected to lube oil circuit

Connection point for cil Heating**

10 9111321112 14 2 3
) [19053'6

Q-Pulse Id TMS1076 - ) o Active 10/12/2014

enty for inctined engines

in this instance the-filter haider miust
be replaced. Piease cantact our service
representative for this alteration.
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3.5 Operating Conditions

Engine Operation

3.5.1 Winter Qperation

® Lube Qil Viscosity
- Select the oit viscosity (SAE grade) according
tothe amhbienttemperature when the engine is
started, see 4.1.2
- Increase oil change frequency when operating
below -10 °C, see 6.1.1

@® Diesel Fuel )
- Use winter-grade diesel fuel for operationbelow
0°C, see 4.2.2

©® Additional Maintenarice Work

—Drain the sfudge from the fuel tank once a
week. (Unscrew the sludge drain plug.)

~ It necessary, allow the oil in the oil bath air
cleaner and the engine oil to settle at the
ambient temperature.

- Below -20 °C, after removing the starter if
necessary, smear the ring gearon'the fly wheel
viathe pinign bore from time to time with cold-
resistant grease
(e.g. Bosch grease FT 1V 31).

© Cold-Start Aid
— At temperatures near or below freezing point,
use glow plugsif necessary, see 3.2.1. Thisnot
only lowers the'starting limit temperature, but
provides easier starting at tefhperatures. nor-
mally not requiring a starting aid.

Q-Pulse Id TMS1076

© Battery
~Etficientcold starting reéquires a heaithy battery,
see 6.7.1
= The starting limit temperatures ¢an be lowered
“by 4-5 °C by heating the battery up to about
+20°C. (Todoso, remove the battery and store
ina warm place.)

Active 10/12/2014
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Engine Operation 3.5 0perating Conditions

3.5.2 High Ambient Temperatures,
‘High Altitude

® Asthealtitude and ambient temperaturerise, the
density of air tends to decrease, which affects
the maximum-power output of the- -engine, the
exhaust gas: quality and, in éxtreme cases, the
starting behaviour. Under transient conditions,
the engine can be used at altitudes upto 1000 m
and temperatures'up to-30 °C. Ifthe.engine.is to
operateunder more.severe condmons {at higher
alutudesortemperatures) twillbe necessaryto
reducetheinjected: fuelquant:tyandthus .engine
DOWEr,

@ If you have any doubts about engine .operation
under these or similar conditions,askyourengine.
or equnpment suppher whether the engine has
beenderated intheinterests of reliability, service.
life and exhaust gas quality (smoke). Otherwise
contact DEUTZ SERVICE.

Q-Pulse Id TMS1076 . ] o o ) ~ Active 10/12/2014 o S . Page 27 of 485



2.3 Lube 0il Circuit
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y:l
5

Engine Description

2.3.1 Lube Oil Circuit
BF6L 913

7 6 21 17 16

2410 20 1 12 11 2 13

24.355|2

©Co ~NI U W R~

Oil pan
Intake manifeld

0l pump

:0il pressuire control valve
-Pressure-oil line
‘Connecting lineto oil cooler
Frame:oil cogler.

Lube oif filter

Safety valve

Main-oil gallery

Crankshat bearing
LCon-rod bearing

Camshaft bearing
Tappets (withimpulse lubrication of the rocker arm)

Push rod (hollowi, for oil feed to r. arm lubrication)
Rocker arm.bearing

' Metering plug (r.arm lubrication) *
Protective sleeve for push rod-(oil return from
‘cylinder head to crankcase)

Throttle bore (fortubrication of the gear wheels)

. Injection jet for cooling the pistons

Qil line for lub. of the.exhaust tirbocharger

- Qitret. ling fromexhaustturtioc. tothecrankcase

Oil pressure gauge -
Partial-flow [ube oil filter

Connection point for oil-heating™*
~ Injection pump connectéd to lube ol circuit

Q-Pulse Id TMS1076 Active 10/12/2014

only for: inclined engines

" in this instance the filter holder must be

replaced. Pleasgg.,cgon’tact ourservice represen-
tative for this alteration.
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2.4 Fuel System Schematic

4 2.4.1 Fuel Circuit

[24673]3 |

Q-Pulse Id TMS1076
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Fuel tank

Fuel line from tank to fuel pump
Fuel supply pump

Easy-change fuet filter

Injection pump

Injection lines

Injection valves

0Oil leakage line
Fuel overflow pipe

Overflow valve
Fuel return line to tank

“Clearance: keep as far apart as possible
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N

2.5 Engine Cooling Engine

Description

2.5.1 Regulation of Coolant Flow using the Exhaust Thermostat

—

Pressure-oil line from engine to exhaust
thermostat:

Air line to exhaust thermostat .
Exhaust manifold pipe.

Exhaust thermaostat.

Gontrol-line to hydrauli¢ coupling
~Hydraulic ¢oupling

Cooling fan

Cooling fan drive

‘Qil return ling to crankcase
Ventilation line

Adjusting piri with spécial seal

© O O~N O ”

s

b) o) -
- 2
_ 41 <411
1
»"26120‘1
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Engine

Description
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2.5 Engine Cooling

vé.5.2 Regulation of Coolant Flow using the Exhaust Thermostat-and Sclenoid

S

Sk

5%

RESTARYNANEEY P
Rl b
2 il | . E: ¥
224 %
= < b
G ¢ B
x . Y
5 3

ol
ey :'I_-{-—;z

44011

¢-

VIS

1'26 121 lO
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pry

1

12

Pressure-oil line from engine to exhaust
thermostat

Air line to exhaust'thermostat

Exhaust manifold pipe

Exhaust thermostat

Control line to hydraulic, coupling

Hydraulic coupling

LCoaling fan

Cooling fan drive

Qil return line-to crankcase
Ventifation line

Adjusting pin with special gasket
Solenoid :
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Engine Operation

Commissioning
Starting

Momtormg Systems
Stopping -
‘Operating Conditions

3.1
3.2
3.3
3.4
3.3

Q-Pulse |d TMS107 ;
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Engine Operation 3.1 Commissioning

3.1.1 Adding Engine 0il 3.1.2 Filling Oil Bath Air Cleaner 3.1.3 Adding Fuel

OIL

24 5?'5i 1

24:9802

As a rule, engines-are delivered empty of oil.
Pour fube dil into the oil filler neck {arrow).
For oii grade and viscosity, see 4.1

Q-Pulse Id TMS1076

Fill oil cup 1 of the il bath air cleaner with-engine
cil up to'the arrow,

.Faor it grade and viscosity, see 4.1

26 39870

Use only commescial-grade diesel fuel. For fuel
grdde, see 4.2: Use summer or winter-grade fuel,
depending -on the ambient temperatire.

Oil may not bg filled into. the duist
collector of the precleaner, if this is
fitted. '

5 R
W W

e rr—r

Active 10/12/2014

Never fill the tank while the engine
\ is running, Keep the filler cap area
%, clean and.do not spilf fue!.
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31 -Commissioning

3.1.4 Ventilation : Ventilation
Model: Model:
“Bosch” fuel pump “IMSA* fuel pump

Y — | [245%2[T

@ Loosen overflow valve 1 at the lower (larger) @ Loosen overflow valve 1 at the lovier (larger)

hexagon. hexagon. )
© Loosen hand pumip 2 at the notehed grip 3 by ® Actuate préliminary pump lever 2 against the

unscrewing by several turns to the left. ’_ spring pressure until bubble-free fuel is emitted
@ Actuate hand pump 2 until bubble-free fuel is . at the loosened overtlow valve 1.

emitted at-the loosened overflow valtve 1, @ Tighten overfiow valve 1, continuing to pump at
© Tighten overtiow valve:1, continuing to pump at the same time.

the same time.
@ Tighten grip 3.

Q-Pulse Id TMS1076 Active 10/12/2014 Page 34 of 485
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3.1 Commissioning

3.1.5 Other Preparations

@ Check battery and cable connections, see 6.7.1

® Transport hooks
Remove if fitted (see-6.7.3).

@ Trial run
After the engine has been prepared, let it run for
about 10 minutes without load.

During and after trial run
~ Check the engine for leaks.

Afterthe engine has been turned off
~ Check the oil level, see 6.1.2
If necessary, top up oil, see 3.1.1
Retension V-belts, see 6.5

@ Breaking in
During the break-in phase —about 200 operating
hours — check the 0il level twice a day. After'the
engine is broken in, checking oncea day will be
sufficient.

Q-Pulse Id TMS1076

3.1.6 Additional Maintenance:Work

The following mainteriance should bé carried out

after 50-150 operating hours:

® Change lube oil,
see 6.1.2

® Change oil filter cartridge,
see 6.1.3

@ Change fuel filter cartndge
see 6.2.1

@ Check V-belts and reténsion:as necessary,
'see 6.5

® Check valve clearance and adjust as necessary,
see 6.6.1

@® Check the engine for leaks.

@ Checktheengine mountandadjustas necessary,
see 9.2

Active 10/12/2014

3.1.7 Selector Switch for 0il Heater

Nt )
l\Q \\;b?r ) 2
\ H: . | [30:027]0

Position of selectorswitch for oil filter console with
0il heater connection:
Pos. 1: open

" Pos. 2: closed

For engines without oil heating, the
selector switch. is always open
Pos. 2: to lock closed.
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3.2 Starting

3.2.1 Electric Starting

Before starting, make sure that
nobodyis standinginthe immediate
vicinity of the engine or driven
machine. '

After repair work:

Check that all guards have been
replaced and that all tools have been removed from
the engine.

When starting with flame glow system, do not use
any other startersubstance {e.g. injection with start
pilot).

Caution: Ifthe.speed regulatorhas beenremoved,
the engine must not be tested under any cir-
cumstarices:

Disconnect the battery.

Donotactuate the starter for morethan 20seconds..

Ifthe engine does not catch, wait a minute then try
again.

If the engine does not catch after two attempts,
refer to the Diagnosis Chart (see 7.1).

Q-Pulse Id TMS1076

[74.627] 2

@ \Where possible, disengage the clutch to separa-
_te the engine from any driven parts.
@ Move speed control fever 1into idle position.

Active 10/12/2014

Starting without Cold-Start Aid

257462

® Insert key.
- Position 0 = no.operating voltage
@® Turn key clockwise
~ Position 1 = operating voltage
~ Pilot lights come on. _ _
@ Push the key in and turn it further clockwise
against spring, pressure
~ Position 2 = no function
~ Position 3 = start
® Release key as soon as engine fires
~ Pilot lights go out.
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3.2 Starting

"’ SP047 Creek Road Cannon Hill SPS Power Units for Genséts OM Manudl

Engine Operation

with Cold-Start Aid/Flame Glow Plug
FR 60 = 9.5 and 19-volts.

® Insert key.
~ Position 0 = no Operating voltage.
© Turn key clockwise.
~ Position 1 = operating voltage
~Pilot hghts come on.

® Push key in and turn further clockwise against

spring pressure.
~Glow plug indicator comes-on..
~ Position 2 = Preheat for approx. 60 seconds
(hold key in position)*. v
— Glow plug indicator goes oiit..
~ Position 3 = start v
@ Release key as-saon as engine fires.
~ Pilot lights go out. '
* By afterignition in position 2 for up. 0 approx.3
mins, it is possible to lower further the-exhaust
gas opacity in the revving-up phase.

Q-Pulse Id TMS1076 _

with Cold-Start Aid/Flame. Glow Plug
FR 20/30 = 11 and.23 volts

with heating pipe

[25746] 2

@ Insert key.

— Position 0 =no operating’ voltage
@ Turn key clockwise.

— Position.1 = gperating-voltage:

— Pilot fights come on.

‘@ Push key in.and turn further clockwise against

spring pressure.
— Glow piug indicator comeson.
~Position 2 =Preheat for approx. 20-30 seconds
{hold key in poSition)*.
- Glow plug indicator goes out
- Positiof 3 = start
@ Release key.as soon-as engine fires
— Pilot tights go out:

® Insertkey.

~ Position.0 = no operating-voltage,
@ Turn key clockwise..
- Position 1= gperating voltage
— Pilot lights come on.
© Push Key in and turn further clockwise against
spring pressure.
~ Position 2 = Preheat'for approx. 60.seconds
(hold key in position)*. ‘
- Position 3 = start
© Release key-as soon as engine fires
- Pilot lights go out:

* By aftengnmon in pasition 2 for up to-approx. 3
mins, it.is possible to lower further the-exhaust
gas opacity in the rewving-up phase.

Active 10/12/2014

" By aftengmtlon in-position 2 for up to-approx. 3

mins, it is-possible to lower further the exhaust

gas opacity in the revving-up phase
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Engine Operation

SP047 Creek Road Cormon Hill SPS Power UFﬂTs for Gensets OM Mohuol

3.3 Monitoring Systems

3.3.1 Engine Oil Pressure

0il Pressure Pilot Light

[25752] 1

® The oil pressure pilot light comeés on with

.operating voltage on and engine off.

@ The ojl pressure pllot light shiould go out when.

the engine is running.

Q-Pulse Id TMS1076

Qil Pressure Indicator . Gil Pressure Gauge:.

(55753]0 (2575410
@ The pointer must remaininthe green sectorover @ The pointer must indicate the minimum oil
the entire range. » pressure-(see 9.1).

Active 10/1 2/2014
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* 3.3 Monitoring Systems

Engine Operation

3.3.2 Engine Temperature

Temperature Gauge

3.3.3 Cooling Fan Drive

[24:985] 0

24 590} 1

@ The engine temperature gauge pointer should

remain in the green sector most of the-time. it
shouldrarely enter theyellow-greén sector. If the.

pointer enters the aorange sector, the engine is
overheating. Turn off and establish the cause
from the Diagnosis Chart (see 7.1).

Q-Pulse Id TMS1076 —_—— -

@ [f the V-belt rips, pressure pin 1.of the electrical
switch is actuated by thetension rolier and an
acoustic or light signal is.given.

Switch off the engine immediately to prevent
overheating.

Active 10/12/2014
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_SPO47 Créék Iiood Cannon Hill SPS Power U-niTs for Gense;rs OM Monu.ol

Operation | 3.4 Stopping

Engine

3.4.1 Mechanical Shutdown 3.4.2 Electrical -Shutdowh

Ignition Key

I

|~25‘- 746]2

® Move speed control lever 1 to low idle. ® Turnkeyanticlockwise (to position0) and remove.
© Operate shutdown lever 2 untii the engine comes The pilot lights will go out.

to a stop. The charge pilot light arid the oil

pressure pilotlight willcome on when the engine

stops.
® Turnkey anticlockwise (to position 0yand remove.

The pilot lights will go out.

If possible, do not suddenly switch off the-engine
when under fuli load.
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Operating Media

4.1 Lube Gil
4.2 Fuel
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Operating Media

SPO47 Creek Road Cannon Hill SPS Power Unifs for Gensets OM Manual

4.1.1 Quality grade

Lube oils are differentiated according to their
performance and Guality class. Incommon.use are
specifications named after the APl (American Pe-
treleum institute) and ACEA (European Engine Oil
Sequences).

’A’nnr'oved.APl Qils:

At least: CF-4

Approved.ACEA QOils:

At least: E1-96

Oil change intervals, see 6.1.1
QOil capacities, see 9.1

Q-Pulse Id TMS1076

4.1.2 Viscosity

As the viscosity of the lube cil‘is dependent on
temperatufe, the choice of SAE grade should be
governed by the ambient temperatiire:prevailing at
the engine operating site. Optimum operating

behaviour will be attainéd if you take the accom-

panying: oil.viscosity diagram as a guide.

Should the temperature fall temporarily below the

limits of SAE grade selected, cold. starting may be
affected but the engine will not he damaged.
In order to keep weartoa minimum, do not excegd

application limits for extended periods’of time.

Oit changes dictated by the seasons can be‘avoided
Dy using multi-grade lube oils. Multi-grade oils. —

particularly light-flowing oils ~ dlso reduce fuel

consumption.

Active 10/12/2014
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4.2 Fuel
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Operating Media

Q-Pulse Id TMS1076

4.2.1 Quality Grade

Use commercially available diesel fuel with less.

than 0.5 % sulphur content. If the sulphur content
is higher than 0.5 % oil change intervals shouid be
reduced, see 6.1.1

The following fuel specifications 7 standards are
approved:

® DIN EN 590

@ BS 2869: A1 and A2
(with A2, take note of the sulphur conterit!)

. © ASTM D 975-88; 1-D and 2-D
® NATO Code F-54 and F-75

Any exhaust emission levels which may have been

determined during type approval tests always refer
to the reference fuel prescribed by the authorities
for the type approval test.

4.2.2 Winter-Grade Fiiel

Waxing may occur at low temperatures, clogging
the fuel system and reducing engine efficiency. If
the ambient temperature is less than 0 °C, winter-
grade fuel (suitable downto-15°C) should be used.
(Thisfuelis usually available from thefilling stations
well in advance of the cold months). Diesel fuel
containing additives (Super diesel)-is often on sale
as well, for use down to -20 °C.

© Below -20 °C, petroleum must be-added. For the

required'mixing ratios please refertothe adjacent

diagram.
@ For artic climate zones down to -44 °C special
diesel fuels can be used.

If summer-grade diesel fuel must be used at

temperatures beiow 0 °C, up to 60% kerosene can.

be added (see diagram).
tn most cases, adequate resistance to cold can be

obtained by adding a flow improver (additive).
Please inquire at DEUTZ-PARTNER.

Active 10/12/2014
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L Summer diesel fuel
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A Ambient 7
B Proportion of Kerosene to be

Mix in tank only. Fill with the
appropriate amount of kerosene
first, then add the diesel fuel.

Page 43 of 485



SP047 Creek Road Cannon Hil SP§ Power Units for Gensets OM Manual

Routine Maintenance

Q-Pulse Id TMS1076

5.1 Maintenance Schedule
5.2 Maintenance Charts
5.3 Maintenance Work Completed

Active 10/12/2014
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Routine Maintenance

5.1 Maintenance Schedule

Operating hours (OP)"
every

125 | 250 500 | 1000 | 2000

perien

e e

theck
-clean ‘S,e‘.e
Section
‘change
Operation
-1 | Qillevel in engine / separaté containef 6.1.2
" '| Engine leaks ' !
il bath- and dry type-air cleaners 3) 4) 6.3/6.4
Battery and cable connectors 1671
" | Cooling system (depending on engine use)3) 6) 16.3.1/6.3.2
@ | Engine oil (depending on engine use) 5) 6.1.1/6.1.2
@ | Qilfiiter cartridge 6.1.3
® | Fuelfilter cartridge - 6.2.1
Valve clearance (adjust if necessary) 6.6.1
Engine mounts. (retighten if necessary) 9.2
V-belts {retension if necessary) 6.5
Warning system 6.5.5
o Fuel precleaner : 6.2.2
Mountings- 6.8.1
Flame glow plugs 4) 6.8.3
© | Partial-flow oil filter 6.1.4

~Sheathed element heater plugs

AR e o e W A R R A A R y
The specified engine maintenance times are maximum values. Depending on th
abserve the operating instructions of the-equipment manutacturer.

1) Recommended maximum

2} Commissioning new or reconditioned engines

3) Clean if needed, see Section 6.3

4) Change it necessary. if fitted, service after service indicator.
5) Oit change interval, see Section 6:1:7

6) Clean system / cooling fins.

€ operating environment, shorter maintenarce intervals may be required. Please

Q-Pulse Id TMS1076
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5.2 Maintenance Charts Routine Maintenance

The maintenance charts shown here are supplied e
as self-adhesive labels with each engine. They
should be affixed where they can be seen clearly on
the engine or driven equipment.

FL 912/913. |

Check that this is the case.

If necessary, ask yourengine orequipmentsupplier
for a fresh supply. of labels.

Routinework should be ¢arried outaccording tothe
schedule in 5.1

o]
oL Y,

mex.
-

N

0257 1224 T

Stop the enging before carrying out.
any rhaintenance work,

\_BF4/6L 913/C/T

) 02974070 {5}
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Routine Maintenance | 5.3 Completed Maintenance Jobs

Hours 7 Oate ' S‘igna"ture;/ S‘tamp Hours Date | Signature / Stamp
50-150* | |- -
125 250
375 : 500
625 | 750
875 | | o 1000
1125 : : 1250
1375 1500
1625 : 1750
1875 2000
2115 | 2250
2375 A‘ | | 2500
2625 2750
* Commissioning new and overhauled engines. ‘
The maintenance jobs duly completed can be recorded_ip the ahove table.
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5.3 Gomple.ted Maintenance Jobs

SPO47 -Creek Road Cannon Hill SPS Power Unl}s_f-or_GeE’r;bM MCI;{L-J;ZH

Routine Maintenance

L .

Hours Date Signature / Stamp Hours Date Signature / Stamp
2875 3000

i 3125 3250
3375 3500
3625 3750
3875 | 4000
4125 | 4250
4375 4500
4625 4750
4875 5000

-—-gqggWan 9250
9375 2500
5625 5750,
The maintenance jobs duly completed can be recorded in the above table.

Q-Pulse Id TMS1076
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Routine Maintenance 5.3 Completed Maintenance Jobs
Hours Date _ Signature / Stamp Hours Date Signature / Stamp
5875 6000
6125 | 6250 |
6375 6500
6625 | | 6750
6875 7000
7125 | 7250
73875 | | | 7500
7625 7750
7875 | 8000
8125 : 8250
8375 | | 8500
8625 | - 8750

" The maintenance jobs duly. completed can be recorded in the above table.
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~ ° SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

Service and Maintenance

.1 Lubrication System

.2 Fuel System

.3 Cooling System

.4 Combustion Air System
.5 Belt Drives o
Adjustments

- Accessories

8 Engine Cleaning

.9 Additional Maintenance

oo m
O 00~ B 15 N =
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Service and Maintenance

SP047 Creek Road Cannon Hill SPS Power Units fér Gensets OM Manual

6.1 Lubrication System

6.1.1 0il Change lnterva’ls.v

@ The oil change intervals are dependent on the
engine application and the quality of the lube oil.

@ If the engine. runs fewer hours during ‘the year
thanstatedinthetable, the oit should be changed
at least.once a year.

® The table refers to the following conditions:
— For diesel fuel: sulphur content miax. 0.5%. by
weight.
~ Continuous ambient temperatures down to
-10 °C (+14 °F).

@® |f the sulphur content is > 0.5 to 1% or the
continuous ambient temperature. below ~10 °C
(+14°F), theintervals between oil changesshould
be halved.

© In the case of fuels containing more than 1%
sulphur, contact your service representative.

Change the oil'wi,th the  engine off but. still warm
(lube 0l temperature approx. 80 °C).

Q-Pulse Id TMS1076

Installed engines

Lube oil intervals in OH

Naturally aspirated. engines

_Turbncharged engines

. API classification CF-4/CH-4/CG-4 CF-4 CH-4/CG-4

Lube oil quality — ' - :
ACEA classification E1-E3/96+ E4-98 E1-£2/96 |E3-96+ E4-98)
Normal.oil usage, €.9.:
Road vehicles, cranes, construction 500 250 500
machinery, ships, efectrical units, pumps,
- rail-run vehicles

Heavy-duty oil dsdge, e.g.:
Combineé harvesters, emergency pumips, underground equipment, 250 125 250
sweeping machines, winter operalionequipment, emergency’ '
power generating units .

Vehicle engines

Lube oil intervals in km

Natmally aspirated engine

Turbocharged engine

API classification CF-4/CH-4/CG-4 CF-4 CH-4-/CG-4
Lube oil gquality ‘ -
ACEA classitication E1-E3/96+ £4-98 E1-E2/96 |E3-96+ E4-98
Servicegroup | MRS | T ) |
! > 30000 20 10 000 5 000 10000
I 30000 ~ 100 000 40 20 000 10 000 20 000
n <100 000 60 30 000 15000 | 30000

Active 10/12/2014
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6.1 Lubrication System

SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

Service and Maintenance

65.1.2 Checking 0il Level /
Changing Engine 0ii
6.1.2.1 Checking 0il Level

6.1.2.2 Engine 0il Change

OlL
?

[25729]0 | 26 022]0 [26 G23]0

& Ensure'that the engine or vehicle isiin a horizon- @ Ensure that the engine or vehicle is on a level € Place oil tray under the engine.

fal position. surface. ® Unscrew drain plug.
© — Warm engine: _ _ © Allow the engine to warm up © Drain oil.

Switch.off engine, wait 5 minutes and check the - Lube oil temperature approx. 80°C. @ Fit oil drain plug, with the new gasketandtighten

oil level. © Switch off the engine. firmly {for torque, see 9.2).
@ - Cold engine: © Fill with lube oil,

Check oil level. - For grade / viscosity, see 4.1

To this end: — For quantity, see 9.1

@ Remove the oil dipstick.
@ Wipe the-dipstick with anon-fibrous, ¢lean cloth:
@ [nsert it to thé stop and remove again.

@ Check the oit level, and if necessary, tep up tothe

"TMAX™ mark.
— If the ofl level is onfy just above the “MIN®
mark, more oil must be added.

The oil level must not fall belowthe “MIN” marking.

Q-Pulse Id TMS1076

@ Check oil level, see'6.1.2.1

Be careful when draining hot oil—danger
of'scalds! Do notletused oil runintothe
soil but catch itin a container ready for
proper disposal.
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Service and Maintenance

SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

6.1 Lubrication System

6.1.3 Changing Oil Filter

(258801 0

25881 | 0

2588210

@ Undo-the filtercartridge using acominercial tool
and spin off.

© Catch any dripping oil.

Beware of bu.r,n's from hot oil.

Q-Pulse Id TMS1076

® Clean any dirt from the filter carrier rim.

@ Lightly oil the rubber gasket of the new-gil filter.
cartridge.

© Screw in the new cartridge finger tight against
the g‘a‘skét.

Active 10/12/2014

@ Tighten the oil filter cartridge with another half-

turn.
© Check oil level, see 6.1.2

@ Check oil pressure, see 3.3.1

'@ Check cartridge seal for leaks.
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6.1 Lubrication System | | Service and Maintenance

6.1.4 Changing the Partial-Flow Qit
Filter Insert :

22 51T] 1

@ Unscrew oil drain plug 1 and drain-off oil.

@ Unsceew tension screw 2. Remove the cover.

® Unscrew the dirtied filter insert 3. Clean the filter
hausing.

© Check and if necessary replage cover seal 4.

@ Screw in oil drain plug 1 with new seal 5.

& Fit new filter insert.

© Screw On.cover with sgaling ring 6.

® Checkforleaksand check the oil pressurg.during
atest run.

Page 54 of 485

Q-Pulse Id TMS1076 Active 10/12/2014



Service and Maintenance

SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

6.2 Fuel System

6.2.1 Changing Fuel Fiiter

[25880]0

2588110

‘ 25882 l 0

® Close fuel stopcock.

® Undo fuel filter cartridge with commercial tool
and spin off.

© Catch any fuel.

- Keep naked flames away when

smaoke.

Q-Pulse Id TMS1076_ _

working on the fuel system. Do not

@ Cleanany dirt fromthe filtercamid‘ge with afinal
~ half-turn,

@ Apply light film of oil or diesel fuel to the rubber
gasket of the new fuel filter cartridge.

@ Screw in the new cartridge finger tight against.

the gasket.

_ _Active 10/12/2014

@ Tighten the fuel filter cartridge with a final half-
turn.

@ Open fuel stopcock.

@ Check for leaks.

The fuet systém does riot need to be bled.
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6.2 Fuel Filter Service and Maintenance

6.2.2 Fuel Precleaner
Cleaning the Fuel Filter ' Cleaning the Fuel Filter
“Bosch” model “IMSA” model

® Close the fuel shut-off valve. © Close the fuel shut-off valve. ® Ciean the fuel strainer 4 in fuel. Replace if
® Loosen tensioning nut 2. @® Loosenhexagonalnut 1:and unscrew with sealing necessary. o
@ Swing wire clip 1 to the side. ring 2. ‘® Refit in the reverse order.
@ Remove filter cone 5 with strainer 4 and clean in ® Bemove cover 3. . ® Bleed fuel system, see 3.1.4
fuel. ® Remove fuel strainer 4. @ Check for leaks.

@ Use a new seal 3 for filter cone 5.
® Bleed the fuel system, see 3.1.4
@ Check for lgaks.

No naked flames when working on
the fue! system.
No smoking!
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Service and Maintenance 6.3 Cooling System

6.3.1 Cleaning Intervals

@® The amount of contamination in the cooling » ; -
system depends on the engine application. Inspection and cleaning
intervals _
@ Spilled oil or fuel onthe engine increases the risk Engine application
of contamination. Be especially careful if the Recommended
engine is used in dusty environments: OH
© Serious contamination can occur, for example; S . S , )
~ on construction sites where there is a high 2000 Ships, Electrlcal‘umts in enqlosed areas, pumps:
level of air-borne dust. i : ; ;
—in harvesting application where there are high : 1000 \/ehlcles on remf_orced highways .
concentrations of chaff ahd chopped straw in 500 Tractors, fork-lift trucks, mobile electrical units
the vicinity of the machine. ' : '
Vehicles on construction sites and on roads with loose surfaces,
© Because applications vary, cleaning: intervals 250 constrution machinery, compressors, mining equipment
have to be determined from case to case. The : i :
cleaning intervals given in the table on the right 125 Agricultural machinery, tractors used for harvesting purposes

can be used as a guide.
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6.4 Gombustion Air Filter

S?O47 Creek Rodd Cannon Hill SPS Power Units fér Génsefs OM Monudi

Service and Maintenance

Q-Pulse Id TMS1076

6.4.1 Cleaning Intervals

@ The amount of dirtinthe.air cleaner depends on
the amount of dust in the airand the size of the
air cleaner used. If a high level of dust is
anticipated, a cyclone-type precleaner can be
fitted to the air cleaner.

® Cleaning intervals will have to bé determined
from case to case.

® If dry-type air cleanersare used, they should be
cleaned only in accordance with the service
indicator or the Service switch.

@ Air cléaner sefvicing is needed when:
- Service indicator
the red signal 1 is fully visible when the
engine is off.
- Service switch
the yellow pilot light comes on when the
engine is running.

® After carrying. out service work, reset the signal
by pressing the button on the service indicator.

25 885] 1
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Service and Maintenance

SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

6.4 GCombustion Air Filter

6.4.2 Emptying Cyclnn’e’fl'ypev
Precleaner

6.4.3 Cleaning Oil Bath Air Clearier

[25 88610

® Undo wing nut 1.and remove cover 2.

® Remove coflector bowl 3 from fower section 4
and empty. Clean leaves, strawand otherforeign
matter from lower section of precléaner.

@ Reposition collector bow! 3 onto lower seetion 4,
fasten cover 2 in place By tightening wing nut.1.

Never fill collector bow! with oil. Replace collector
bow! if damaged.

Q-Pulse Id TMS1076

@ Turnengine offand wait about 10'minutes for the
0if'to drain from filter housing 1.

® Release snap clips 2 and remove oil cup 3
together with filter element 4. If necessary prise
element out with a screwdriver, taking care notto
damage the rubber gasket.5. '

® Remove dirty oil and.sludge. Clean oil cup.

@ Clean filter element 4 in diesel fuel-and allow 1o
drip-dry.

Active 10/12/2014

@ Clean filter housing 1 if very dirty.

@ (nspect and replace rubber gasket 5 and 6 if
necessary.

@ Fill oil cup with enginé-oil up to the mark (arrow)
{for viscosity, see 4.1.2).

@ Refit oil cup and element to filter housing and
secure with snap clips:

Never clean air cleaner with gasoline.
Dispose of cold oil in.accordance
with environmental regulations!
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6.4 Combustion Air Filter

SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

Service and Maintenance

6.4.4 Dry Type Air Cleaner

Dust Discharge Valve

Filter Cartridges

25888 1

@ Empty dust discharge valve 1 by pressing apart
lips of discharge-slot as indicated by arrows.

@ Clean discharge slot from time-to time.

@ Remove any caked dirt by pressing together the
upper section of the valve.

Q-Pulse Id TMS1076

(25 860]0 ,

'® Undo clip fasteners 1.

@ Take off hood 2-and remove cartridge-3.

@ Clean cartridge (feplace at ledst orice:a year).

@ (Clean cartridge 3.

Blow out from inside out with dry compressed

air (max. 5 bar), (or in difficult cases, tap out,

taking care not to damage the cartridge, orwash
~according to manufacturer's instructions).

@ Through regular removal and replacement, the
gaskets on the. filter cartridge can become
damaged. Check paper filter (light Showing
through) and gaskets for damage. Replace if
necessary.

Active 10/12/2014

@ After five cleaner services or after two years at
the latest, replace safety-cartridge 4 (never clean).
To do so: ‘
= Undo hex. nut 5 and remove cartridge 4.

— Install new cartridge, insert and tighten hex.
nut.

® Install cartridge 3, replace hood 2:and do up clip
fasteners 1.

Never clean filter .cartridge with
gasoline or hot fluids.

Page 60 of 485
~/



Q-Pulse Id TMS1076

Service and Maintenance

SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

- 6.5 Belt Drives

6.5.1 Checking V-Belts

6.5.2 Changing the Fan V-Belit

AUTOMOTIVEKG, an
(ACD) BELT et

e
o
: S eI

25.890] 2 |

24 684. 1

— Carefully remove the gauge without altering
the position of the.indicator arm 1.
Read off the valug-where:the black indicator
arm 1 interseets scale:5 (arrow). For -

@ Inspect entire V-belt for damage.
® Replace damaged V-belts.
© After installing new belts, run engine for 15
minutes, then check belt tension.
© To check the tension of the-V-belt, use atension seftings, -see 9.1 A
gauge (see'9:3). ~ I necessary; retension belt and measuré
- Place indicatar arm 1.info gauge. again.
- Position gauge on V-belt 2, midway between
the pulleys, with flange 3 on bottom of gauge
‘against the edge of belt.
— Push slowly on the black pad 4 at right angles.
to belt 2 until the spring is heard or felt to

(74 684]1

@ To replace, press in tension foller 1 using a
commercial toél and remove the \i-helts.

@ Fit new V-belts.

trigger. :
Checktensionand changébelts only:
with theengine off. Refitbelt guard, -
it provided.

_ Active 10/12/2014

When riew V-belts are fitted, check the belt tension
after ca. 15 minutes running time:

Page 61 of 485



6.5 Belt Drives
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Service and Maintenance

6.5.3 Tensioning Alternator Belts

6.5.4 Changing Alternator Belts

6.5.5 Checking Warning System

® Loosen bolts 1, 2°and 3.

© Pressalternator4 outwards in direction of arrow
A until correct belt tension is.achieved.

@ Retighten bolts 1,.2 and 3.

Only chéck/tension/reglace V-belts
when theengine is-at a-standstill. if
necessary, replace V-belt cover.

Q-Pulse Id TMS1076
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© Remove fan: V-belts as deseribed under 6.5.2
© Loosen bolts.1, 2 and 3. :

© Swing alterndtor-4 inwards'in direction of arrow
B, :

@ Rermove V-belts and place on new belt.
@ Swingalternator4 outwardsin direction ofarrow .

A until correct helt tension‘is achieved.
@ Refighten bolts 1, 2 and 3:
© Fit fan V-belts.

© Ifthe V-belt rips, pressure pin 1 of the-electrical

switch is actuated by ‘the tension rolier and an

acoustic or light signal is given.
® Functional check by pressing in pin 1.

Retighten new V-belts -after 15 minutes running
time.

Active 10/1 2/2014

Only carry out a check when the
gngine is at a standstifl.
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6.5 B;elt Brives

Compressor V-Belts

6.5.6 Tensioning and Ghanging Air

® Unscrew hexagonal boits 1.
@ Rerove outer half of beit pulley 2:
® If necessary replace the V-belts.

Q-Pulse Id TMS1076
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7

@ To tighten, remove -one or more of the inner

intermediate disgs 3. Place the removed discs

~on the removed:half of the V-belt pulley 2.

® Retighten bolt 1. Whilst tightening, simulta-
neolisly rotate the.enginé.to prevent-the V-belt
from being crushed. :

When new V-belts-are fitted, check the belt tension

after ca. 15 minutes running time.

_ Active 10/12/2014
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6.5.7 Air Compressor Design with
Double V-Belt

@ Screw off hexagonal nut-1, remove V-belt pulley
haif 2, V-belt.3 and intermediate disc packet7.

® Remove intermediate. disc 4, rear V-belt 3,
intermediate disc packet 6 and V- belt disc half 5.

@ To tighten, remove one or more of the in-
termediate. discs from packet 6 or 7. Place the
removed discs infront of or behing V-bélt pulléy
halves 2, so that the V-belt remains aligned.
Always take the.same riumber of discs from each
packet,
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® Fit in'the reverse order. Whilst tightening nut 1,
“the enginé must be rotatéd toprevent the V-belts
from being crushed.

Ita V-beltis worn or damaged, both belts in the-set

mustbereplaced. The differencein thelength ofthe

new-V-belts may not.exceed 0.15%.

B Acﬂ\{e 10/12/2014

Only check or replace the.V-belts when the engine

is at-a standstill,

If necessary, replace theV-belt cover. When new V-
belts are fitted, check:the belt tension after approx
15 minutes running time.
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6.6 Adjustments

6.6.1 Checking/ Adjusting Valve
Clearances

1969112

26 953 1

© Remove the-cylinder head cover. _

@ Positjon crankshaft as per:schematic 6.6.1.1

@ Beforeadjusting valve clearance, dllow engine to
cool down for at least 30 minutes. The oil tem-
perature should be below 80 °C.

® Check valve clearance 1 between rocker arm /
tappet contact face 2 and valve stem:3:with feeler
gauge 6 (there shodld be only slight resistance
when feeler blade is inserted). '
For permissible valve clearance, .see 9.1

Onlyinclined engines are fitted with anadditional oil
jet for lubrication of the.bearing. Any adjustments
must be: carried out in an authorised specialist
workshop.
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@ Adjust valve clearance if necessary:

~ Release focknut 4. _

- Use screwdriver 7 to furn setscrew 5 so that
the.correct clearance isattained after locknut 4
has: been tightened.

@ Checkandadjustvalve clearance onall remaining
cylinders.
‘® Replace cylinder head cover (use new gasket if

‘needed). :

Active 10/12/2014
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6.6.1.1- Valve Clearance.
Adjustments.Schematic

: : '® Crankshaft-Position 1:
= %= ; Tarn crankshaft antil both valves in cytinder 1
.overlap (exhaustvalve-about to close, inlet valve

o= Vo) g o= abeutto open), Adjustclearance of valves marked
(— = = in black on schematic. Mark respective rocker
™ lf:’: o | in o armwith chalkto showthatadjustment has been
= lenl=1 <= done.
g 1% : o ‘SJ

| ® Crankshaft Position 2:
-1 . Turn crankshaft one full revoiution (360°).
Adjust clearance of valves marked in black on
schematic.

2 3 4 5 6]
NN

2 3 4

1
T

2605571 |
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Service and Maintenance 6.7 Accessories

6.7.1 Battery .
6.7.1.1 Checking Battery and 6.7.1.2 Checking Electrolyte Level 6.7.1.3 Checking Electrolyte
Cable Connectors ‘ ‘ Density

(55 89510 ' [24232]3 R rE0

® Keep battery clean-and dry. ® Remove caps 1. ® Measure the electrolyte density of individual

© Undo dirty clamps. _ , ' » @ (ftesters2 are used, the electrolyte should come cells with a comimercial hydrometer,

@ Clean terminal posts (+ and -)and clamps of the up to their base.
battery, and grease with acid-free .and acid- @ |ftestersare notused, theelectrolyte level Should The hydrometer reading (see table on following
fesistant grease. be 10-15 mm above the top of the plates. page) indicates the state of charge.

©® When reassembling, ensure that clamps make @ {f necessary; top up with distilled water. During 'measurement, the temperature of the
good contact. Do up clamp bolts finger tight. ® Replace caps. glectrolyte should preferably be +20 °C.
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6.7 Accessories | Service and Maintenance

in [ko/ ] in[°Bé (Baumégrad)*] | State of Charge
Normal | -~ Tropics Normal Tro‘pics, |
1,28 1,23 32 27 Fully charged
120 1,12 24 16 | Half charged, recharge
1,12 : 1,08 16 11 - Discharged, recharge nmmedlately

* Measurement of electrolyte density in ° B¢ (Baumegrad) is-out of date and rarely used today.

The gases emitted. by the battery
are explosive! Keep sparks and
naked flamesaway fromthe battery.

. Do not alfow battery acid to come
into contact-with skin or clothing.
Wear protective goggles. Do not rest tools on the.
battery: '

Q-Pulse Id TMS1076 . . o Active 10/12/2014
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Service and Maintenance 6.7 Accessories

6.7.2 Three-Phase Alternator 6.7.3 Lifting Tackle

Nates on the three-phase system:

© Never disconnect the cables between battery,
alternator and regulator while the engine is
running.

© If, however, it is necessary to start and operate,
the engine without the battery, disconnéct the
regulator from the alternator before starting.

@ Be sure not to confuse the battery términals.

@ Replace defective bulb of the charge pilot lamp
immediately.

® Whenwashing the engine, cover up thedlternator
and regulator.

® The habit of touching a lead againstthe frame to
check whether it is live must under no ¢ircum-
stances be used with three-phase electrical
systems.

@® In case of electric welding, connect the ground
terminal on the welder directly to the piece being
welded.

@ Always use-proper lifting tackle 1 when trans-
porting the engine.

® After transportation and befare commissioning
of the engine: Remove.transport eyes 2.

Use only the correct liffing tackle.
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~ Service and Maintenance

6.8.1 Cleaning thelrEngi'ne:

With Compressed Air

With Cold-Cleaning Compound

With High-Pressure Equipment

26 049 0

@ Switch off the engine.

© Remove engine covers, cooling-air hoods.
Replace following cleaning and before test run.

© Cover electrical / electronic components /
connections (e.g. alternator, starter, regulator;
soleneid).

@ Pass compressed air through the engine, béing
careful with the cooler and cooling fins (start at
the exhaust side)

-Remove dirt which has been blown into the
inner compartment.
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@ Switch off the engine.

@ Remove engine covers, cooling-air hoods.
Replace following cleaning and before test run.

® Cover electrical / electronic cemponents /
connections (e.g. alternator, starter, reguiator,
solenoid).

@ Spray engine withh comimiergial ¢old-cleaning

compound and leave to work for approx. 10
minutes. A

@ Spray engine clean with waterjetandif necessary
repeat procedure.

® Drive the-engine warm so that remaining water
evaporates.

Active 10/12/2014

@ Switch off the engine.

.® Remove engine covers, cooling-air hoods.

Replace following cleaning-and before test run.

'@.Cover electrical / electronic. companents /
connections (e.g. alternator, starter, regulator,
solenoid). )

@® Cleanengine with steamjét(max. spray préssure
60 bar, max. steam temperature 90 °C)

@ Orive the engine warm so that remaining water
evaporates.

The engine may only be ¢leaned
when it is at a standstill.
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6.9 Additional Maintenance

6.9.1 Checking the Mountings

6.9.2 Checking the Function of the
Heating Pipe

6.9.3 Checking the Function of the
Flame Glowing System

(2 0

v1sS
» [
[26113'0 24 7170 1

@ Cylinder head cover T
® Air-intake pipe 2

® Coupling sleeves

@ Exhaust line:3

@® Engine mounting 4

Q-Pulse Id TMS1076

@ Wheri functioning correctly, the heating pipe
heats up via the integrated heating coil when
starting with preheating. o '
~1 heating pipe
~2:air intake pipe

Active 10/12/2014

@ When functioning correctly, intake pipe 4 heats
up in the vicinity of flame glow plug 2 when
starting with preheating.
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Service and Maintenance

[35748] 2

Test stage 1:

® Move speed adjustment lever and shuit-off lever
to “stop” position.

@ insert key ,
- Position 0 = o operating voltage

@ Turn key clockwise.
- Position 1 = -operating voltage
— Pilot lights come on.

@ Press in key and turn further ctockwise against
the spring pressure. 3
— Position 2 = preheat, hold for approx. 1 minute.
— Preheat lamp lights up.

® Otherwise flame glow plug defective or power
interrupted.
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Test stage 2:

@ 00sen pipe conneétion 1.

@ Rotateengine with starter, key on switch position 3.

® Fuel must beemitted atloosened pipe connection.
Othierwisé have the systern, solenoid 3, checked
by .a specialist.

Active 10/12/2014

Test stage 3:

@ Loosen pipe connéction 1.

@ Remove flame glow plug 2.

@ Rotate:engine with starter, key in‘'switch position 3.

® Fuel must be emitted at flame glow plug. 2,
replace plug 2:as necessary.

® Use sealant DEUTZ DW 47 when fitting flame
glow plug 2,

® Refit flame glow plug 2 on fuel line.

Keep clear of rotating parts.

Collect any leaked fuel and dispose
of in an environmentally friendly
fashion.
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7.1 Diagnosis Chart

Q-Pulse Id TMS1076 Active 10/12/2014 Page 73 of 485




SP047 Creek Road Cannon Hill SPS Power Units for Genséts OM Manual : : o

Faults, Gauses and Remedies 7.1 Diagnosis Chart

Fault A Remedy
Engine fails or is difficult to start ' , Inspect l
Engine starts but runs unevenly or stalls Adjust A
Engine overheats. Temperature monitor gives warning _ _ Replace R
Engine gives poor performance , Clean C
Engine not-firing on all cytinders Top up T
Engine has little or no oil pressure | Lower level L
Engine oil consumption gxcessive
Engine smokes -~ blue
—white :
“black | . ?
Cause Section ' ;
Not declutched (where possible) Operation i }
- Below starting limit temperature I '
Engine shut-off lever not in stop position (shut-off magnet defective) 1
~ Qil level too low T
Qil levet too high L
Excessive inclination of engine ' ' I/A
Engine predominantly.operated at lower load I
Air cleaner clogged / turbocharger defactive ‘ Combustionair | R
Air cleaner service switch / indicator defective ' ) ' IR
LDA defective (leak in connecting line) only with charged engines ‘ » IR
Exhaust counter pressure too high |
Charge-air.line [eaking, ohly with charged engines I/R
Charge-air line leaking, only with charged engines : Cooling system| {/C :'
Chargeair cooler clogged ' I/c :
QOil cooler air and/or ol side clogged | 1/C _
Cooling fan or exhaust thermostat defective, V-belts ripped or loose IR '
Cooling air temperature rise / heating short circuit A |
Cooling air fins loose, cracked or missing 7 /!
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Faults, Gauses and Remedies

Faull Remedy
Enqine fails oris difficult to start inspect {
l_Engine starts butruns unevenly or stalls: Adjust A
Engine overheats. Temperature m"onitc'ur‘g‘ives warning ~ Replace R
Engine-gives poor performance Clean C
Engine not firing on all cylinders ‘ po up T
£ngine has little or no oil pressure Loiwer level L
Engine ol consumption excessive,
Engine smokes - biue
—white
- black
L Cause Section
Battery defective or discharged Electrics |
Elestric cable connections to. starter slecirical system loase dr oxidised 1
Starter defective or pinion does hot engage |
Qil pressure switch/oii pressure gauge defective: ‘ /R
Incorrect valve clearance Engine A
- Leaking injecticm line IfC
Vent line clogged IfC
Flame glow system/heating pipe detective I/R
Injection valve defective IR
Air in fuel systemm P/R
Fuel filter/fuel precleaner clogged I/C/R
Cil filter defective _ R
Incorrect SAE class or grade of erigine lube oil R
Compressiof pressuratoc o |
Oil in combustion chamber I/C

Q-Pulse Id TMS1076
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Engine Preservation
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8.1 Preservation

8.1 Preservation.

)fthe engine is toremainidle for an extended period
of time, it is necessary to take protéctive measures
to prevent rust formation. The preservative

measures described here will protectthe engine for

up to 6 month. The procedure will have to be
reversed before-the engine is recommissioned.

@ Anti-corrosion oils to specification:
- MIL-1-21260B
—TL 9150-037/2
— Nato Code C 640 /642

® Recommended cleansing agent to remove
preservatives when recommissioning engine:
— Petroleum benzine (hazardous materials class
A3)

8.1.1 Preserving Engine

® Clean engine (with cold cleansing agent if
preferred) using high pressure equipment.

® Run engine until warm, then turn off. A

@ Drain engine oil, see 6.1.2, and fill with anti-
corrosion oil.

@ If necessary, clean oil bath cleaner, see 6.4.3,
and fill with anti-corrosion oil.

@ Drain fuel from tank.

© Make up a mixture of 90% diesel fugl and 10%

~anti-corrosion ail, and refill fuel tank,

@ Run engine for.about 10 minutes.

© Turn engine off.

& Turn engine over manually several times to
preserve the cylinders and corfibustion chamber.
When rotating with starter, place shut-off leverin
stop position.

© Remove V-belts and store dry in wrapped
condition.

® Spray grooves on V-belt pulleys with anti-
corrosion spray.

® Close off intake ports and exhaust ports.

Active 10/12/2014

8.1.2 Removing Engine Preservatives

© Remove anti-corrosion agent from grooves in
V-Dbelt puileys..

@ Install V-belts. Retension after brief operation if
néecessary, see 6.5

® Remove plugs from intake port and exhaust
port.

@ Set the-engine in operation.
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9.1 Engine Specifications and Settings
9.2 Torque Wrench Settings
9.3 Tools
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9.1 Engine Specifications and Settings

F3L 912 F4L 912 , F5L 912 F6L.912

‘Mode!

Numbers of cylinders 3 4 5 6
Cylinder arrangement verticalin line: :

Bore [mm] 100

Stroke [mm) | R 120

Total displacement [cm?] 2827 3770 4712 5655
Compression ratio (€] ' 19

Working cycle 4-stroke diesel induction engine

Combustion system direct injection

Directionof rotation counterclockwise

Weight incl. integrated cooling system as per :

DIN 70020-A (without starter, with alternator) jea. kg) 270% 300 380 410:%
Engine power kW (PS)] 1)

Speed B - {1/min] 1) _

Lubrication pressure. lubrication

SAE oil 15W 40

Qil temperature in oil-pan [°C] 125

Min, oil pressure in warm condition (120 °C)

atlow idling speed / rated speed [har] 9,44

Oil change quantity without filter fca.itr] 9,0% 12,09 13,59 1459
Oil change quantity with filter ‘ [ca. ltr)] 9,5% 1259 ; 14,09 15,59
Valve clearance with cold.engine - [mm] infet 0.15 +0.05/exhaust-0.15 0.05

Openiig pressure of the injection valve - [bar] 250 +8

Start of delivery [°crank-angle b TDC] 1)

Firing order 1-2-3 1-3-4-2 1-2~4-5-3 1-5-3~-6-2-4
V-belt pressure; pretension /tighten .pretoad / torquing:load 2

Alternator fan [N] 4507300 + 20

Compressor [N). 550/400 + 20

1) Engine power, speed start of delivery are stamped on engine:rating plate, see-also 2.1

2) Tighten after 15 minutes, .after the-engine has been driven underload.

3) Ca. value can vary depending on.model. The upper oil dipstick. markmg should always be taken-as-authoritative.

4) Values for-engines without engine oil heatmg
5) Ca. valuge can vary depending on oil pan design.

Q-Pulse Id TMS1076
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9.1 Engine Specifications and Settings

Tech;n;;ca:l Specifications

Model, F3L 813 <, F4LO13 . FEL 913
Nuinbers.of cylinders 3 4 6
Cylinder arrangement verticalinline

Bore [mm] 102

Stroke: [mm] 125

Total displacement [em?] 3064. . 4086 6128
Compression ratio el 19

Working cycle 4-stroke diesel induction eriging

Combustion system direct injection

Direction of rotation counterclockwise

Weight incl. integrated cooling system as per :

DIN 70020-A (without startér, with afternator) [ca. ko] - 2779 3209 4204
Engine powet [KW(PS)] 1)

Speed (i/min] iy

Lubrication pressure lubrication

SAE oil . . 15W 40

Oil temperature in oil pan ‘ - [°G] 125

Min. il pressure in warm.condition (120 °C) '

atlowidling'speed / rated'speed ~ [bar} » 0,49

Oil change-quantity without filter [ca. Itr.} 8.0% 129 16,59
Qil change quantity with filter © fealtr] 9593 13,59 18,59 .
Valve clearance with cold engine ' - [mmj inlet 0.15 +.0.057exhaust 0.15+ 0.05

Opening pressure-of the injection-valve. -~ [bar] 250 +8.

Start'of delivery [°crank angle:b TDC) , 1)

Firing order , 1-2-3 1-3-4-2 1-5-3-6-2-4
V-belt pressure; pretension /'tighten_ preload / torquing load-2

Alternator fan [N] 4507300+ 20

Compressor N] 5507400 £ 20

1) Engine power, speed, start of deiivery-ar‘e stamped on engine rating plat‘e',_se'e-;als'o 2.1

Tighten after 15 minutes, after the-éngine has been driven under load.

2)
3) Ca. value can vary depending on model. The upper-oil dipsiick marking should always be taken as‘authoritative.
4)

Ca. value can vary depending on oil.pan design.
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Yechnical :S—pﬁeci‘ii'_c'ia%ti-ﬂns

9.1 Engine Specifications and Settings

Maodel 913/C/CT F3LO13W F4L912W F6L 912W
Numbers.of cylinders 3 4 6
Cylinder arrangement verticalin line

Bore [mm}- 102

Stroke [mm] 125

Total displacement [cm?] 3064 4086 6128
Compression ratio ] : 22

Working cycle 4-stroke diesel induction engine

Combustion syst direct injgction

Direction of rotation counterclockwise.

Weightine!. integrated cooling system as per

DIN 70020-A (without starter, with alternator) fca. kg) 2704 3009 4109
Engine power (kW (PS)] 2

Speed (1/min] 1) _

Lubrication pressure lubrication

SAE oil 15W 40

Qil temperature in oil pan [°C] 125

Min. ail pressure.in warm conditian (120 °G)

atlow idling speed / rated speed [bar] 0,44

Oil change:quaritity without filter [ca. itr) 8,09 129 16,59
“Qil change:quantity with filter [ca. ttr] 9,59 . 13,8% 18,59
Valve clearance-with cold engine {mm] infet 0.15 + 0.05/ exhaust 0.15 + 0.05

Opening pressure of the injection valve _ (bar] 120+ 10

Start of delivery [°crankangle b TDC] 1)

Firing order 1-2-3 1-3-4-2 1-5-3-6-2-4
V-belt pressure: pretension/ tighten preload/ torguing ioad 2

Alternator fan [N] 450/300x 20

Compressor [N] 550/400+20

1) Engine power, speed, start of delivery are stamped on'engine rating plate, see also 2.1
2) Tighten after 15 minutes, after the engine has been driven underload.
3) Ca. value can vary depending on mode!. The upper oil dipstick marking should always be taken as autharitative..

4) Ca. value can vary depending on oil pan design.
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9.1 Engine Specifications and Settings Technical Specifications

Model 913/C/CT ‘ BFAL913 ' BF6L 813 BF6LB13C

Numbers of cylinders ' 4 6 6
Cylinder arrangement vertical in fine

Bore [mm] 102

Stroke Tmm] } 125

Total displacement [cm3] | 4086 6128 6128
Compressionratio [€] 18 18 17
Working cycle supercharged 4-stroke:diesel induction engine

Combustion syst _  directinjection '

Direction of rotation counterclockwise

Weightincl. integrated cooling systermas pér. ‘ :

DIN 70020-A (without starter, with alternator) [ca. kg] | 3602 4859 5102
Engine power (kW (PS)] . 1)

Speed [Ymin] | 1)

Lubrication pressure fubrication

SAE oil ‘ 15W40

Qil temperature in oif pan [°C] 125

Min..oll pressure in warm condition (120 °C) '

at fow idling speed / rated speed [bar] 05%

il change Guantity without filter [ca.ltr] 9,5% 16,09 16,09
0il change quantity with filter [ca. ltr] 11,59 . 18,29 ‘ 18,23
Valve clearance - with cald engine ' [mm] inlet 0.15 + 0.05/exhaust 0.15+0.05

Opening pressure of the injection valve (bar] 250+ 8

Start of delivery [°crank-angle b TDC] ' ' 1)

Firing order _ , _ ) 1-3-4-2 _ 1-5-3-6-2-4 : 1~5-3-6-2-4
V-belt pressure: pretension /tighiten preload /torquing load 2

Alternator fan IN] 4507300+20

Compressor [N] 550740020

1) Engine power, speed, start of delivery are stamped on:engine rating plate, see also 2.1

2) Tighten after 15 minutes, afterthé.engine has been driven under load.

3).Ca.value can vary depending on rfiodel. The upper oi dipstick marking should always be taken as authoritative.
4) Values tor engines without engine oil heating.

5) Ca. value can vary depending on oil pan design.
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‘Technical Specifications

9.1 Engine Specifications and Settings

Location Preload . Torquing foad Total Remarks
[Nm]. 1st stage 2nd stage:| 3rd stage | 4th stage »
Alternator mounting 20 180° - - - 180° . M10 x 180
30. 180° - - - 180° M14 x 230
Cylin,def head cover ' — = - - - 12 +1,2 Nm N
Rocker-arm set screw - - - - - 22 + 2 Nm -
Support foot ' 30 15° 60° - - 75° M14 x 100
30 45° 60° . - - 105° M14:x 110
30 45° 60° - - 105° M14 x 125
Air intake manifold - ~ - - - 22 +2 Nm -
Exhaust manifold = - - = . 40 = 4 Nm -
Qil drain plug — cast iron"oil pan - - - - -~ 150 + 10.Nm M22x1,5
Oil drain plug - .shest métal il pan - - - - - 100 + 10 Nm M30x1,5
Injection valve mounting - ~ - - - 25-30 Nm -

Q-Pulse Id TMS1076 — —
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9.1 Engine Specifications and Settings Technical Specifications

V-belt Tension Gauge

26002 10

The V-belt tension gauge can be obtained under
order number 8115 from:

COMPANY WILBAR

Posttach 14.05 80
D-42826 Remscheid
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CALIFORNIA PROPOSITION 65 INFORMATION

To CALIFORNIA CUSTOMERS AND
TO CUSTOMERS SELLING DIESEL ENGINE EQUIPMENT INTO OR
FOR USE IN CALIFORNIA. .

Proposition 65, a California law, requires warnings on products which expose individuals in California to chemicals listed under that law,
including certain chemicals in diesel engine exhaust.

Obligations of Manufactures of Diesel-Powered Off-Road Equipment. The California Superior Gourt has approved either of the following
two methods of compliance with Proposition 65 requirements by manufactures of off-road equipment containing diesel engines. (The court

order containing these provisions is attached.)

1. On-Equipment Warning. Place the warning pictured in attachment 1 on all equipment shipped by you into or for sale in California after
January 1, 1996. The warning must be in a location where it is easily visible to the operator of the equipment when (s)he is operating the
equipment. The warning must be secured to the equipment. If warnings or operating instructions are provided through a digital display,
you may usee that method of providing warning.

2. Operator Manual Warning. When the operator manual is next revised or by December 31, 1995 whichever is earlier, place the warning
in attachment 2 in the operator manual. The warning may be either printed in the manual or on a sticker.

The warning must appear in one of the following locations:

Inside The front cover
Inside the back cover
Qutside the front cover
QOutside the back cover
As the first page of text

Under either alternative, the warning mustappearinthe same size, printand format as the attachment selected or be of an equally conspicuous
size and format. |f the warning is provided in an on-screen display, the warning must contain the language in the attachment and must be
provided at the time of or in connection with ignition in the same manner as other safety warnings electronically communicated on screen.

Obligation of Resellers of Diesel Engines. This letter must accompany any loose diesel engine sold in California.
Should you have any questions, please call Deutz Corporation Product Support Department. ‘
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Notes
Warnings to Place on Equipment Warning in the Manual
CALIFORNIA CALIFORNIA
Propasition 65 Warning Proposition 65 Warning
Diesel engine exhaust and some of its Diesel engine exhaust and some of its
constituents are known to the State of constituents are known to the State of
California to cause cancer, birth California to cause cancer, birth
defects, and other reproductive harm. _ defects, and other reproductive harm.
- or
CALIFORNIA

Proposition 65 Warning

Diesel engine exhaust and some of its constituents are known
to the State of Galifornia to cause cancer, birth defects, and
other reproductive harm.
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Q-Pulse Id TMS1076 Active 10/12/2014 Page 89 of



annon Hill SPS Power Units for Gens

Active 10/12/2014 !oge 90 of 485

Q-Pulse Id TMS1076



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

Dealer's stamp

- ]

Engine
Serial No:

Please enter here the serial No. of your engine. This
will facilitate-dealing:with your questions.concern-
ing after-sales service, repair-and spare parts.

This'Spare Parts Catalogue is:subject fo engineering
changes necessary for-engine advancement. All
rights'reserved. No part of this publication may be
reproduced. or multiplied in any form, without our
prior permission in writing. '

Q-Pulse Id TMS1076 o . . - e e e e e
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Preface

Dear Customer,

aircogled DEUTZ diesel engines are developed. to
meet the requirements of a .wide.range:of. applica-
tions. An extensive program of variant ODtIOHS gwes
them their high flexibility:

Your engine is custom-made, i.e. specifically equipped
for your requirement, which means-that not- all of
the components and assemblies. contained in this
Catalogue-are fitted to your engine.

The-greater partof the nllustratlons does not depict all
details, and yetyou will find it easy to differentiate bet-
ween versions :and ‘thus to ndennfy the: pants
pertaining: to your engine: model. Flg item No.,
Assembly Group No. Engine Serial No. are the
codes that infallibly léad to. selection of the correct
parts.

When placing yourorder, pléase.obiserve.our ordenng
hints.” This' will allow . speedy -and reliable- delivery
of the required parts that are based on Jatest
engineering standards.

If there are-any‘questions, please do net hesitate to
contactas.

Sincerely,
DEUTZ AG:
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Preface

DEUTZ Diesel Engines

are products based on long-standing reséarch and
development. The deep funds cf acquired know-
how in coniunction with high: quality requirements
guarantee that engines leaving our works achieve a
long life, high. reliability and excellent tuel ecc-
nomy. Naturally, they also attain best ratings as re-
gards environmental protectian,

SERVICE

In case of operational trouble with your equipment
or queries about spare parts please turn to your
nearest service dealership. Our skilied. staff of ser-
vice experts will trace and remedy aiy defect
guickly, using genuine DEUTZ parts.

Q-Pulse Id TMS1076

Genuine DEUTZ Parts.

are subject to equally stringent quality require-
ments as the engines themselves. Improvements in
engine design certainly-also pass into the genuine
DEUTZ parts. To ensure that your engine will
retain its functions and high reliability, you should
use genuine DEUTZ parts only,

Beware of the Running Engine

8e sure to shut down the engine before performing
maintenance or repair work. After repair; put back
in place any removed panels and guards. When
doing work on the running engine, working clothes
should fit tightly so that loose ends cannct get
gaught. Do not run the engine in-enclosed rooms
- poison hazard,

N Active 10/12/2014

DEUTZ Exchange Components

are a chieap alternative: Of course,
they are subject to the same high
quality requirements as new
parts. And as regards functions
and reliahitity, DEUTZ exchangs

components equal genuine DEUTZ parts.

Ashestos

(3askets used for this engine do not
contain asbestos, Please use suit-
able spare parts when carrying out
maintenance and repair work.
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1. Maker’s Nameplate:

2. Position of Nameplate

3. Engine Serial No.

|26 332| 2

24 587| 1

Engine model designation A, Engine Ser. No. B
and the’ power rating are given on the maker's
nameplate. Be sure to state engine madel and engine
serial number when writing out a parts order:

Q-Pulse Id TMS1076

The nameplate € is attached to the crankcase.

Active 10/12/2014

The engine serial No. D is stamped on the crank-
¢asé and.also on the nameplate.
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Ordering spare parts

Order information

Please specify the follawing information when

ordering original DEUTZ pdrts:
- Engine no.
- ldent. no.

Quantity

Document strugture

- The picture diagrams in this spare parts list
are sorted according to engine assembly

groups. ‘

- Each section is preceded by an overview of

the assembly groups.

- The ident. no. 08/35 is made up of-the

assembly group (e.g. 08) and item
number (e.g. 35).

Q-Pulse Id TMS1076

Engine no.: & 766 956

Uno. Comments

Sodgla o

Crdering spare parts

£ LAV S

_ Active 10/12/2014

Nr.2¢.2 #T5:50rmm(0.6102in:

Normael .
Hoviuanbea caiven
u ]

[n:27.8- 545 66mm(1. 7676
Nr.¥sL bf‘ﬂ'.‘.{irnmjk 1.581%in)
C g 5:00mm( 8. 5308in.Y

Nr.27.1 x!45_.7_6mm‘$-1.'BD.I_SL'L\
Nr27.2 £4%5,86rmm

te 27.3 545 9Ginin( +.8034
MNe 23,7 @40,28mmi). 5856
Nr.28.Z2 740:38mm{1.58
Nr.28.3 240,45mm (3,552
Mr2%.0 15 25mm 0.‘5__004ir,|.;

}

Obsrmo E'!,s!lu ten
‘Oversizes
Cbhie réparofind
Misurz maoggicrelo
hedigo de desgesie
WKedide de desgcste
Querdimensiongr
chrmolun
PeMOnTHEe. paIMans

L e p S

—_—lea

0510 03121 001

1. 5055 § ‘
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B

£
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Description of Generator

1. Maker’s Nameplate 2. Position of Nameplate

ENERATOREN
ALTERNATOR™ -
“. ALTERNATEUR -

B IERD

[ [761.4 10
The.model designation A, the generator serial num- The nameplate C is attached to-the stator housing.

ber B and the performance: data:are stamped on the
maker's:nameplate. When ordering :spare parts, it is
-essential to quote the model designation; the-engine
serial number and-the generatar.serial number.
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Knowing it's DEUTZ

DEUTZ has always stood for excellence in motor
construction, pioneering many developments in
the industry. As an independent motor manu-
facturer, we offer — worldwide — a com-
prehensive range of diesel and ‘gas motors
spanning from-4kW to 7,400kW. Qur products are
perfectly tailored to meet ourcustomers”individual
requirements..

Over 1.4 million DEUTZ motors do their job
reliably all over the world, We are determined to
preserve the high standard of performance and
dependability of our motors, thus keeping .our
customers satisfied at all times. Therefore we are
represented worldwide through a network of highly
competent service partners who will ' meét the
needs of our customers, wherever they are.

This'is why DEUTZ is not only the name for motors
which pack a fot of inventive genius. DEUTZ also
means reliable-service and.comprehensive support
to enhance your motor's performance

This index Sales & S‘erv‘ic’e offers.you an overview
ofthe DEUTZ partnersinyour vicinity, inciuding the
products for which they are responsible and the
range of services. provided. Buteven whennodirect
product responsrbrllty is mentioned, your DEUTZ
par‘merwnl be happy to help you with expert advice:

The lndex» is constantly updated. Please-ask your
DEUTZ service partner for the latest edition.

DEUTZ AG — at your service.

Q-Pulse Id TMS1076

aloy & Service

Order-No.: 0297 7444

Obtainable from the local service Partner reponsible

for you or from:

Active 10/12/2014

Order-No.: 0297 7445 (CD-ROM)

DEUTZ AG
Deutz-Malheimer Str. 147-149
D-51057 Kdin

Phone: 0049-221-822-0

Telefax: 0049-221-822-5304
Telex: 8812-0%hd d
http://www:deutz.de
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Nr.16

Nr.16/1

Nr.16/2
Nr.16/3
Nr.16/4
Nr.16/5
Nr. 16/6

Nr.18,23

Nr.18/1,23/1

Nr18/2,23/2
Nr.18/3,23/3
Nr.18/4,23/4

Q-Pulse Id TMS1076 —

™ Normal

— HomuHansHLin pazmep

TR )

™ UntermaBstufen
Undersizes

Cote réparation
Misura minorata
Medida de desgaste
Medida de desgaste
Underdimensioner
Ondermaten
PeMOHTHbIe ‘pasmepst

Normai _
HomuHansHb# pasmep
< .JL_________:.

™~ UbermaBstuten
QOversizes’

Cote réparation
Misura maggiorata

- Medida de desgaste
Medida de desgaste
- Overdimensioner
QOvermaten
PemMOoHTHbIE pasmepe!

70.00mm® (2.7559in.) |

69,75mm @ (:
69.50mm® {
69.25mm @
59.00mm®
68;75mm®
6850mm®

3.00mm (0. 118)

3.25mm
3,50 mm
3,75mm
4,00 mm

(0.
(0.
(0.
(C.

7459 in.
7362 in.
7263 1n.

o SV

for Lagerzapfen
for bearing journai
pour toyrillon

V\_.—\_/v

2.7165in) gggfigqggggppar
2.70661n.) ana MEegH HOneHuatoro sana
(2. 6968in) 7Y S| W W
n) )
dick
thick
épais
]2 79 ) ) spessore
espesor
™ grossura
1378.1n.)- Hock
1476 in.) dik
] 575 in ) Tjnmwua

perno del cuscinétto di banco
para.-mufon de cigtepal
.para-:munh&o do virabrequim

Genaue SchieifmaBe in mm und inch siehe Werkstatthandbuch.

The exact grinding dimensions ih mm and inch can be taken from the Workshop Manual.
Pour les cotes de rectification exactes en mm et en pcuce, voir Manue!l d'Atelier..

Per le: misure esatte di rettifica in mm vedasi manuale per il meccanico di officina.

Las medidas de rectificacion, exactas, en mim vy en inch, pueden verse en el Manual de Taller.
A medidas de retificacao, exatas, em mm € em inch podem verse no Manual de Oficina.

Exakta-slipmétt i. mm och-tum-aterfinns i verkstadshandboken.
Voor Zuivere slijpmaten in mm en:inches zie werkplaats handboek.

Tourbie paamepst 00A WNHAOBAHUA B MM W A10AMaX CM. B DYKOBOACTBE NO PEMOHTY.

oIl ) Il adezl)

AL<]

A

a

. 4___.«-)’,_“ b‘,l
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{

¢ x a
F36=M8x’ 40

1 29=M8 LS»

78 = M8 x 50
74 = MB x 70
43=MB8x G0
58 = M8 «100

3=M8 <110
- 35=M8 %130
77 = M8 <140
72 = M8 =180
67 = M8 %200

111 =M8 x 80

4 =MB8x 25
73 =M8 = 28
22 = M8 x 30
51 =M8 x 35
48 =M8 x 45

40 =M8 x ]5 7
62 =M8 = 20 & 37

T -oMa. It - 42
7 (441 =M8~ 25 /&‘“ ®®
& 63=MEx N
> ® 59 = Mg x 35 a
w ® 75 = M8 « 50 b
a”
g
(55 = A 16« 20
7 - i
. 54 9=AZ22x
®@37 10 49  6=A30x36
@% & 57 D+ g 188= Mzé x49
= ALBx 55
e S 76 =
| 105 = M 42+
107 = M48x 2
0510 12110
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Normal )
HomuHanbHeim pasmep

U3 ) DU

UntermaBstufen

Undersizes

Cote réparation
Misura mingrata
Medida de desgaste
Medida de desgaste
Underdimensioner

‘Ondermaten

PeMonTHbIE pasMepsl

L e S5

Nr. 4

Nr.4/1
Nr.4/2
Nr4/3
Nr.4l4
Nr.4 (S
Nr.4/6

[ S— oall g
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¢ 60,00(2.3622in.)

® 59.75(2.3523in.)
® 59,50 (2.3425in.)
® 59,25(2.3327in.)
® 59,00(2.3228in.)
® 58.75(2.3130in.)
¢ 58.5
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Normal
HomurHanbHbivt pasmep

S o

Nr.1 '@ 100mm (3:9730in.)

Nr§ @ 100mm (3.9730in ) .

Nr.5 @ 100x91,4mm(3.9730x3.5984in )
Nr.6 @ 100x91,4mm(3.9730 «3.5984in )
Nr.7 ® 100<90,9mm (3.9730x3.5784in )

Nr.1/1® 100.5mm (3.9567in.)
Nr.9/1¢ 100,5mm (3.3567in)
Nr5/1® 100,5%91.9mm(3.9567%3.6181in.) -

Nr 6/19 100:5+919mm (3.9567<36181in.)

Nr.7/1@ 100,5<31.4mm (3.9567 3.598&&‘0,)J

T

UbermaBstufen
Oversizes

Cote réparation
Misura maggiorata
Medida de desgaste
Medida de desgaste
Overdimensioner
Overmaten
PeémonTHbIe padMepsl

—— A e Ea I e S s |

0510 03111 |

Page 114 of 485



SP047 Creek Road Cannon Hill SPS Power UrﬁTs for Gensets OM Manual

Normal
HomuHaneHei pasmep

S
i
'NR27 ®4566mm{17976in. )
Nr. 28 @.40.16mm(15811in.)
Nr. 24 ©15.00mm{05906in. )

UbermaBstufen
Oversizes
Cote réparation
@ Misura maggiorata
= Medida de desgaste
* Medida de .desgaste
Overdimensioner .
Qvermaten
N PemoHTHbie: paaMepbi

L g

si

7 7~ < [ !
)~ 32 Nr27/1 04576mm!
=31 \$ Nr.27/2 @ 4586 mm
Nr.27/3 ®4595mm
Nr.28/1 @ £026mm(15850in.
Nr.28/2 @ 4036 mm(15890in.)
Nr. 28/3 @ 4046 mm(15929in.)
(
(

18016in.)’
18055in.)
(18094in.)
(1 )
1

1

Nr.24/1 @®1525mmi{06004in. )
Nr24/2 ®1550mm{06102in.)
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5(6.7.9-12.21.79)

0510 0317] |

Q-Pulse Id TMS1076 A Active 10/12/2014 Page 122 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

len

1221123413)

0510 0318

Q-Pulse Id TMS1076 o T -- - - - Active 10/12/2014 . N ) P096123_0f4857

a



" "sP047 Creek Road Cannon Hill SPS Power Unifs for Gensets OM Manual

\ 10
L5
441454652) 1

4663

0510 0319 |

Q-Pulse Id TMS1076 ) Active 10/12/2014 Page 124 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

S
Pierburg 38 o -

m &

0510 0320

Q:-Pulse IdTMS1076  __ . L o o Active 10/12/2014 ] ) ] Page 125 of 485



SP047 Creek Road Cormon' I—iiiI_SPS-F;ov&é—r [J-nAiTs far Ge-nse’r; OAI\_/\ Mo.r‘\uol .

0510 0321] |

Q-Pulse Id TMS1076 Active 10/12/2014 : Page 126 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

v
0g
08

=
g
-

0510 0327] ]

Q-Pulse Id TMS1076 N 7 ] . o _ Active 10/12/2014 ] ' . Page 127 of 485



-SPO47 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

i

<

\
|h

o A

7
T
24
2

\

0510 0323] |

Page 128 of 485

Q-Pulse Id TMS1076 Active 10/12/2014



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

0510 0324] |

Q-Pulse Id TMS1076 Active 10/12/2014 Page 129 of 485



SP047 Creek Road Cannon Hill SPS Power Units fo_r Gensets OM Manual

—89

Q-Pulse Id TMS1076

Active 10/12/2014

0510 0325] |

Page 130 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

\._ AN
TN P>
>

40 21 08 22 | 40 22

Pa,

T

"‘\v.'». =30 \} (4
&) ‘\ ? X

1,
Vel e
) ’ %
gy ==y P4
3 v 8

Q-Pulse Id TMS1076

[30 790| 0

Active 10/12/2014

Page 131 of 485



_SPO47 Creek Road Cannon Hill SPS Power U-niTs‘f_ér-Gense’rs OI\;\- Manual

21 22 29
‘=
21,y 26
22 27 om\_ 0ao

Q-Pulse Id TMS1076

Active 10/12/2014

N

Page 132 of 485



SPO47ACreeI< Road Cannon Hill SPS Power Units for Gensets OM Manual

ll'

0510 03260

Q-Pulse Id TMS1076 ~ Active 10/12/2014 Page 133 of 485



SP047 Creek Road-Cannon Hill SPS Power Units for Gensets OM Manual

A

_ 66

F3,4,5,6L912/W |

NS
S ss®
T 56@

0510 0328

Page 134 of 485

Active 10/12/2014

Q-Pulse Id TMS1076



SP047 CreiekrRooa Coﬁnon Hill SPS Power Units for Gensets OM Manual

Hith
“_“_“_
(K
(KN
il

thlif

0510 0329] |

Page 135 of 485

Active 10/12/2014

Q-Pulse Id TMS1076



SP047 Creek Road Coﬁwo'n Hill SPS-Power U_r-ﬂTs for Gensé’rs (-)M I\-/\onuol

10510 0330] |

Q-Pulse Id TMS1076 Active 10/12/2014 Page 136 of 485



SP047 Créek Road Cannon Hill SPS Power Units for Gensets OM Manual

0510 0331] |

Q-Pulse Id TMS1076 Active 10/12/2014 ' - Page 137 of 485



‘ SP047 Cre_ék Road Cannon Hill SPS Power Units for Gensets OM -Iv?o_nuol

~@P@;
10 M
o g

0510 0332]1]

Q-Pulse Id TMS1076 Active 10/12/2014 . Page 138 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

-
anige...

{t%’

F3,4,6L912/W |

0510 0333[1

Q-Pulse Id TMS1076 ] Active 10/12/2014 _ Page 139 of 485



SP047 Creek Road Cannon Hill SPS Power UrﬁTs for Gensets OM M&]ndol

0510 0334] |

Q-Pulse Id TMS1076 Active 10/12/2014 Page 140 of 485



5P047 Creek R.o.o‘d_(_i-onnon Hill SPS Power Units for Gensets OM Manual

- O ——

.
AN e
A

e

0510 0335

Q-Pulse Id TMS1076 Active 10/12/2014 Page 141 of 485



) SP-O47 Creek Road Cannon Hill SPS Power UFﬂTs.for Gense’?s OM Manudal

0510 1198[0 ]

Q-Pulse Id TMS1076 Active 10/12/2014 Page 142 of 485



'SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual .

40 21 08 22 40 22

17 02 01 02 44

[30790[ 0]

Q-Pulse Id TMS1076 - — I ) . . Active 10/12/2014 Page 143 of 485 J



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

33 40
33
40
35
39

Q-Pulse Id TMS1076

Active 10/12/2014

Page 144 of 485



SP047 Creek Road Cannon H_iII SPS Power Units for Gensets OM Manual

[ Fa56L912W |,

23
@-22

0510 0336

Active 10/12/2014 Page 145 of 485

Q-Pulse Id TMS1076



SP047 Creek Roo<-:l Cannon Hill SPS Power Units for Gensets OM Manual

0510 0337

Q-Pulse Id TMS1076

Active 10/12/2014

Page 146 of 485



SPb47 Creek Road Cannon Hill SPS Power Units for Gense’rs OM Manudal

0510 0338] |

Q-Pulse Id TMS1076 Active 10/12/2014 ] Page 147 of 485



SP047 breek i?(-jod Eormon Hill §PS Power“l_Jn_iT-s f-or G.ehseT.s OI\-/\ Monuol

10510 03391 |

Page 148 of 485

Active 10/12/2014

Q-Pulse Id TMS1076



— .- SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

Q-Pulse Id TMS1076 o o . oL Active 10/12/2014 - . Page 149 of 485



'$P047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

0510 0341

Q-Pulse Id TMS1076 ) ) B ~ Active 10/12/2014 S ) » Page 150 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

0510 0342

Q-Pulse Id TMS1076 Active 10/12/2014 . Page 151 of 485



“““

- . T T SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

5.,
Do o8 Je7men

0510 0343

Q-Pulse Id TMS1076 N ] Active 10/12/2014 . Page 152 of 485



RN

SP047 Creek Rodd Cannon Hill SPS Power Units for G-ense’rs OM.Monu_oI

Q-Pulse Id TMS1076

Active 10/12/2014

Page 153 of 485



- SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

40 21 08 22 0 22
PP T
40
01 02 44
[30790] 0]

Q-Pulse Id TMS1076 Active 10/12/2014 ‘ Page 154 of 485



F3

SP047 Creek Road Cannon Hill SPS Power Units for Gensets CM Manual

6 2
17 47
0S 9 b

Q-Pulse Id TMS1076

Active 10/12/2014

Page 155 of 485



SP047 Creek Iéood Conhon Hill SPS Power Units for Gensets OM Manual

| FEL9T2/W | [ F3.,5L912/W |

| /
0. v
I %]
) A N N
|

0510 0344

Q-Pulse Id TMS1076 ' ) ) Active 10/12/2014 - : Page 156 of 485



SP047 Creek Rodd Cannon Hill SPS Power Units for Gensets OM Manual

0510 034511 ]

Q-Pulse Id TMS1076 ' . Active 10/12/2014 ’ Page 157 of 485



SPO;17 Creek Road Cannon Hill SPS Power Units for Gensets OM. Manual

0510 0346

Q-Pulse Id TMS1076 Active 10/12/2014 Page 158 of 485



" "SP047 Creek Road Cannon Hill $PS Power Units for Gensefs OM Manual

65 210@, 116/~ 70
@ 6L 0 /
®~63 62 50@*@

0510 0347

Q-Rulse 1d TMS1076 - -~— - . e e ... el . Activel0/12/2014 , Page 159 of 485



SP047 ére;k_koodé;jnnon Hi-II SPS Power Units fbr‘ng’seTs OM Manudal

——[ F3,4,6L912/W |

0510 0348] |

Q-Pulse Id TMS1076 Active 10/12/2014 Page 160 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

E - Pac

27 i ;
i
(w

0510 1205] |

Q-Pulse Id TMS1076

Active 10/12/2014 Page 161 of 485



G 19 [M14x80]
7 |27M16+80)

25(M12<70]
28[M12x45]

R

21

0510 0348

Q-Pulse Id TMS1076 Active 10/12/2014 Page 162 of 485

© = T~ SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual ’ - - T s T e T



SP047 Creek Road Cannon Hill SPS Power Units for Gensets (-DI_\/\—MonuoI

__118iL 0150 :

Q-Pulse Id TMS1076 Active 10/12/2014 Page 163 of 485



o SP047 Creek Rood Cannon Hill SPS Power Uhits for Gensets OM Manual

= | =

0 1L

Ei‘ |1

5 . a3 L

R

, [ 10(28Y.3W)
13(24V:2.W> auzv,ZW)

&

1 403941 |

0510 0350

Q-Pulse Id TMS1076 Active 10/12/2014 Page 164 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

D- F5,6L912/W
Da/61
B30
s k
rgé.s '
L9 Q=.

\ﬁ
T T 76
l | &3

l O—=3-0 3

| . ';,@

: \

| 75

- |
b31(5171- S0 - | -| |
l | —;l\ {53,55,62-7 ).

0510 0351] ]

Q-Pulse Id TMS1076 . ___ . . o o . .. Active 10/12/2014 Page 165 of 485



_S-P04i7 Creek Road Cannon Hill SPS Power L]niTé for- GenséTs OM Manual

0510 0352] |

i
Q-Pulse Id TMS1076 : Active 10/12/2014 f Page 166 of 485



SPO47 Creek Roﬁd Co-rmon Hili SPS Power Units foriGense’rs OM Manudal

- B ]
P,

i,
iy
{7
7

S1xS2 -
-y J8xI0mm : 1
0.3150%0.3937n. : 5
5 {mu.mm 4 B ;
s {13 mm ‘
0518x0.6693n. "
12
L, L 9:22m \
07480x0.866%n. LV | 1
N l 7-SW U?362m
0mm
8-SW 1 03%370n

0510 0353

Q-Pulse Id TMS1076 : Active 10/12/2014 Page 167 of 485



SP047 Creek Road (iormror; Hiil SPS Power U-r1-|Ts fE)r—(_}ense’ré‘OM -Mc;nijél

ﬂ-—’

0510 03547 |

Q-Pulse Id TMS1076 Active 10/12/2014 Page 168 of 485



SPO47.CreeI< Road Cannon Hill SPS Power Units for Gensets OM Manual

40 21 08 22 40 22

e )
)

20
52
15 =

(307900’

Q-Pulse Id TMS1076 Active 10/12/2014 Page 169 of 485



SPO47- Creek Road Cormo-n HiII SPS Power L]r-ﬂTs fo; Gense’rs.O-M Monuol

51

52

26

|m|m
=

Q-Pulse Id TMS1076

Active 10/12/2014

Page 170 of 485



a 7§PO4A7‘6réekﬁR~c-30d Cdr#mén’HiII SPS Power Units for éénsefs OM Manual

0510 0355

Q-Pulse Id TMS1076 . ) i o B Active 10/12/2014 ) Page 171 of 485



Q-Pulse Id TMS1076 Active 10/12/2014

SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

e i

O

i

¢ =
’

LZt

Page 172 of 485



—_ ’ SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

0510 0356

Q-Pulse Id TMS1076 _ o - o ) . ) Active 10/12/2014 B ; Page 173 of 485



) S-PO47 Creek Road Cdnnon Hill SPS Power- Units fo-r.Gense:rs OM Iv-\c;nuol )

©
105@, r@ 108
< 1049 870
S . 2
N

0510 035711

Q-Pulse Id TMS1076 Active 10/12/2014 Page 174 of 485



SP047 Creek Roﬁd Cormoh Hill SPS Power Units for Gensets OM Manual

0510 1209] |

Q-Pulse Id TMS1076 Active 10/12/2014 Page 175 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

9G  [2]8580 0150]

@7
'@_»89 05"

Q-Pulse Id TMS1076 Active 10/12/2014 . Page 176 of 485



VR . ieeim - oo weo == - o= - SP047 CreekRoad Cannon Hill SPS Power Units for Gensets OM Manual

6 0510 0359] |

Q-Pulse Id TMS1076 L . _Active 10/12/2014 . : : - - Page1770f 485



-5P047 Creek Road Cannon Hill SPS Power Unifs for Gensets OM Manual

ﬁ="|
Se===z, ,_"1

Ny
[—

0510 1210~ |
56

Q-Pulse Id TMS1076 . Active 10/12/2014 ) . Page 178 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

. 32
4 45
E"g\?\‘@
21 @
% 2 39<Mm 150) @
% GO
43
o) - %

57 0510 0360

_Q-Pulse Id TM§1076 Active 10/12/2014 Page 179 of 485



) SP047 Creek Réod Cannon Hill SPS Power Units fbr Cense’rs OM Monuol

0510 0361] | 61

Q-Pulse Id TMS1076 Active 10/12/2014 Page 180 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

5510 036212

Q-Pulse Id TMS1076 : Active 10/12/2014 Page 181 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

40 21 08 22

s9—£5)"

'9- .
Vi

iR i T

< & : ".
P “'hV‘

0 22

[

A £ 3-_6;;_\_@3%_ 41

40

30790| G

Q-Pulse Id TMS1076

Active 10/12/2014

Page 182 of 485



Ol'd)l
M~

SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Mdnudl ~

G/
66 1L
£8 0L

Q-Pulse Id TMS1076

Active 10/12/2014

Page 183 of 485



''''''' s e e o e e—m— e = P047 Creek Rotid Cannon Hill SPS Power Units for Genséfs OM Manual

(0570 0363

Q-Pulse Id TMS1076 ] Active 10/12/2014 Page 184 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

0510 0364 |

205

Q-Pulse Id TMS1076 ] o ) o o o ) Active 10/12/2014 Page 185 of 485



- ==-=-=-- = - §P047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

>Ehmdde

0510 0365
75 206

Q-Pulse Id TMS1076 . .o . . Active 10/12/2014 -



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

12(1.22)

83

207

Q-Pulse Id TMS1076 ) _ ~ Active 10/12/2014 Page 187 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

SECTION 4

Q-Pulse Id TMS1076 Active 10/12/2014 Page 188 o




SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

Q-Pulse Id TMS1076 Active 10/12/2014 Page 189 of




Q-Pulse Id TMS1076

SP047 Creek Road Cannon Hill SPS Power Units for Cense’rs OM Manual

Publication No: UCH-027

Installation, Service &
Maintenance Manual

for AC generators with the following prefixes:

UCI; UCM; UCD 224 & 274 .

Active 10/12/2014

27th Edition
2/001

Page 190 of 485



Q-Pulse Id TMS1076

SAFETY PRECAUTIONS

Before operating the generating set, read the generating set
operation manual and this generator manual and become familiar
with it and the equipment.

SAFE AND EFFICIENT OPERATION CAN
ONLY BE ACHIEVED IF THE EQUIPMENT IS
CORRECTLY OPERATED AND
MAINTAINED.

Many accidents occur because of failure to follow fundamental
rules and precautions.

ELECTRICAL SHOCK CAN CAUSE SEVERE
PERSONAL INJURY OR DEATH.

 Ensure installation meets all applicable safety and local electrical
codes. Have all installations performed by a qualified electrician.

* Do not operate the generator with protective covers, access
covers or terminal box covers removed.

* Disable engine starting circuits before carrying out maintenance.

*» Disable closing circuits and/or place warning notices on
any circuit breakers normally used for connection to the
mains or other generators, to avoid accidental closure.

Observe all IMPORTANT, CAUTION, WARNING, and
DANGER notices, defined as:

Important ! Important refers to hazard or unsafe
method or practice which can result in
product damage or related equipment
damage.

Caution! Caution refers to hazard or unsafe method
or practice which can result in product
damage or personal injury.

_SPO47 Creek Road Cannon Hill SPS Powef Units for Gensets OM Manual

Warning refers to a hazard or unsafe
method or practice which CAN result in
severe personal injury or possible death.

Danger refers to immediate hazards which
WILL result in severe personal injury or
death.

>

Danger !

Due to our policy of continuous improvement, details in this manual which were
correct at time of printing, may now be due for amendment. Information included
must therefore not be regarded as binding.

Active 10/12/2014
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FOREWORD

The function of this book is to provide the user of the Stamford
generator with an understanding of the principles of operation,
the criteria for which the generator has been designed, and the
installation and maintenance procedures. Specific areas where
the lack of care or use of incorrect procedures could lead to
equipment damage and/or personal injury are highlighted, with
WARNING and/or CAUTION notes, and it is IMPORTANT
that the contents of this book are read and understood before
proceeding to fit or use the generator.

The Service, Sales and technical staff of Newage International
are always ready to assist and reference to the company for
advice is welcomed.

Incorrect installation, operation, servicing
or replacement of parts can result in
severe personal injury or death, and/or
equipment damage.

Service personnel must be qualified to
perform electrical and mechanical service.

Warning !

EC DECLARATION OF INCORPORATION

All Stamford generators are supplied with a declaration of
incorporation for the relevant EC legislation, typically in the form
of a label as below.

@)
EC DECLARATION OF INCORPORATION

IN ACCORDANCE WITH THE SUPPLY OF MACHINERY (SAFETY) REGULATIONS 19982
AND THE SUPPLY OF MACHINERY (SAFETY)}{AMENDMENT) REGULATIONS 1984
IMPLEMENTING THE EC MACHINERY DIRECTIVE 89/392/EEC AS AMENDED BY 91/368/EEC.

THIS STAMFORD A.C. GENERATOR WAS
MANUFACTURED BY OR ON BEHALF OF
NEWAGE INTERNATIONAL LTD
BARNACK ROAD STAMFORD LINCOLNSHIRE ENGLAND.

THIS COMPONENT MACHINERY MUST NOT BE PUT INTO SERVICE UNTIL THE
MACHINERY INTO WHICH IT IS TO BE INCORPORATED HAS BEEN DECLARED IN
CONFORMITY WITH THE PROVISIONS OF THE SUPPLY OF MACHINERY (SAFETY)
REGULATIONS 1995/MACHINERY DIRECTIVE.

FOR AND ON BEHALF OF NEWAGE INTERNATIONAL LINITED

NAME: LAWRENCE HAYDOCK
POSITION: TECHNICAL DIRECTOR

SIGNATURE:
THIS COMPONENT MACHINERY CARRIES THE CE MARK FOR COMPLIANCE WITH THE STATUTORY
REQUIREMENTS FOR THE IMPLEMENTATION OF THE FOLLOWING DIRECTIVES

The EMC Directive B9/336/EEC

This Component Machinery shall not be used in the Residential, Commercial and
WARNING! | ight Industrial environment unless it also conforms to the relevant standard

(EN 50081 - 1) REFER TO FACTORY FOR DETAILS

i} The Low Voltage Direclive 73/23/EEC as amended by 93/68/EEC

Q-Pulse Id TMS1076

Under the EC Machinery Directive section 1.7.4. It is the
responsibility of the generator set builder to ensure the generator
identity is clearly displayed on the front cover of this book.
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ELECTROMAGNETIC COMPATIBILITY

Additional Information

European Union
Council Directive 89/336/EEC

For installations within the European Union, electrical products
must meet the requirements of the above directive, and Newage
ac generators are supplied on the basis that:

o They are to be used for power-generation or related function.
e They are'to be applied in one of the following environments:

Portable (open construction - temporary site supply)

Portable (enclosed - temporary site supply)

Containerised (temporary or permanent site supply)
Ship-borne below decks (marine auxiliary power)
Commercial vehicle (road transport / refrigeration etc)

Rail transport (auxiliary power)

Industrial vehicle (earthmoving, cranes etc)

Fixed installation (industrial - factory / process plant)

Fixed installation (residential, commercial and light industrial -
home / office / health)

Energy management (Combined heat and power and/or peak
lopping)

Alternative energy schemes

o The standard generators are designed to meet the ‘industrial’
emissions and immunity standards. Where the generator is
required to meet the residential, commercial and light industrial
emissions and immunity standards reference should be made
to Newage document reference N4/X/011, as additional
equipment may be required.

o The installation earthing scheme involves connection of the
generator frame to the site protective earth conductor using a
minimum practical lead length.

e Maintenance and servicing with anything other than factory
supplied or authorised parts will invalidate any Newage liability
for EMC compliance.

e Installation, maintenance and servicing is carried out by
adequately trained personnel fully aware of the requirements
of the relevant EC directives.
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SECTION 1
INTRODUCTION

1.1 INTRODUCTION

The UC22/27 range of generators is of brushless rotating field
design, available up to 660V/50Hz (1500 rpm) or 60Hz (1800
rpm), and built to meet BS5000 Part 3 and international standards.

All the UC22/27 range are self-excited with excitation power
derived from the main output windings, using either the SX460/
SX440/SX421 AVR. The UC22 is also available with specific
windings and a transformer controlled excitation system.

A permanent magnet generator (PMG) powered excitation system
is available as an option using either the MX341 or MX321 AVR.

Detailed specification sheets are available on request.

1.2 DESIGNATION

ulc I({2(2{4|C|2
UiC|.[M|2]74|C|2
L] L]

GENERATOR TYPE uc

SPECIFICTYPE

INDUSTRIAL = () OR MARINE = (M)

SHAFT HEIGHT IN CM ON BC/UC

NUMBER OF POLES 2,4,0R 6
CORE LENGTH

NUMBER OF BEARINGS 1 OR 2

1.3 SERIAL NUMBER LOCATION AND IDENTITY
NUMBER LOCATION

Each generator is metal stamped with it's own unique serial
number, the location of this number is described below.

UCI and UCM generators have their serial number stamped into
the upper section of the drive end frame to end bracket adaptor
ring, shown as item 31 in the parts lists at the back of this book.

UCD generators have their seriai number stamped into the top
of the drive end adaptor /fan shroud casting. |f for any reason
this casting is removed, it is imperative that care is taken to refit
it to the correct generator to ensure correct identification is
retained. :

Inside the terminal box two adhesive rectangular labels have
been fixed, each carrying the generators unique identity number.
One label has been fixed to the inside of the terminal box sheet
metal work, and the second label fixed to the main frame of the
generator.

Active 10/12/2014

1.4 RATING PLATE

The generator has been supplied with a self adhesive rating plate
label to enable fitting after final assembly and painting.

It is intended that this label will be stuck to the outside of the
terminal box on the left hand side when viewed from the N.D.E.
To assist with squarely positioning the label, location protrusions
have been made in the sheet metalwork.

A CE Mark label is also supplied loose for fitment after final
assembly and painting. This should be attached to an external
surface of the Generator at a suitable location where it will not be
obscured by the customer's wiring or other fittings.

The surface in the area where a label is to be stuck must be flat,
clean, and any paint finish be fully dry before attempting to attach
label. Recommended method for attaching label is peel and fold
back sufficient of the backing paper to expose some 20 mm of
label adhesive along the edge which is to be located against the
sheet metal protrusions. Once this first section of label has been
carefully located and stuck into position the backing paper can
be progressively removed, as the label is pressed down into
position. The adhesive will achieve a permanentbond in 24 hours.
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SECTION 2
PRINCIPLE OF OPERATION

2.1 SELF-EXCITED AVR CONTROLLED

GENERATORS
AUTOMATIC
VOLTAGE
REGULATOR
OUTPUT
EXCITER [ ISA%I\#OR
STATOR  RoTATING
DIODES
SHAFT
MAIN
EXCITER ROTOR
ROTOR

The main stator provides power for excitation of the exciter field
via the SX460 (SX440 or SX421) AVR which is the controlling
device governing the level of excitation provided to the exciter
field. The AVR responds to a voltage sensing signat derived from

the main stator winding. By controlling the low power of the exciter

field, control of the high power requirement of the main field is
achieved through the rectified output of the exciter armature.

The SX460 or SX440 AVR senses average voltage on two phases
ensuring close regulation. In addition it detects engine speed
and provides voltage fall off with speed, below a pre-selected
speed (Hz) setting, preventing over-excitation at low engine
speeds and softening the effect of load switching to relieve the
burden on the engine.

The §X421 AVR in addition to the SX440 features has three
phase rms sensing and also provides for over voltage protection
when used in conjunction with an external circuit breaker
(switchboard mounted).

2.2 PERMANENT MAGNET GENERATOR (PMG)
EXCITED - AVR CONTROLLED GENERATORS

MATI ISOLATING
vl TRANSFORMER
REGULATOR (if fitted)
OUTPUT
PMG
STATOR EXCITER i
STATOR STATOR
ROTATING
DIODES
SHAFT
EXCITER MAIN
ROTOR ROTOR
PMG

ROTOR
The permanent magnet generator (PMG) provides power for

excitation of the exciter field via the AVR (MX341 or MX321)
which is the controlling device governing the level of excitation
provided to the exciter field. The AVR responds to a voltage
sensing signal derived, via an isolating transformer in the case
of MX321 AVR, from the main stator winding. By controlling the
low power of the exciter field, control of the high power
requirement of the main field is achieved through the rectified
output of the exciter armature.

Active 10/12/2014

The PMG system provides a constant source of excitation power
irrespective of main stator loading and provides high motor
starting capability as well as immunity to waveform distortion on
the main stator output created by non linear loads, e.g. thyristor
controlled dc motor.

The MX341 AVR senses average voltage on two phases ensuring
close regulation. In addition it detects engine speed and provides
an adjustable voltage fall off with speed, below a pre-selected
speed (Hz) setting, preventing over-excitation at low engine
speeds and softening the effect of load switching to relieve the
burden on the engine. It also provides over-excitation protection
which acts following a time delay, to de-excite the generator in
the event of excessive exciter field voltage.

The MX321 provides the protection and engine relief features of
the MX341 and additionally incorporates 3 phase rms sensing
and over-voltage protection.

The detailed function of all the AVR circuits is covered in the load
testing (subsection 4.7).

2.3 AVR ACCESSORIES

The SX440, SX421, MX341 and MX321 AVRs incorporate circuits
which, when used in conjunction with accessories, can provide
for parallel operation either with 'droop’ or 'astatic’ control, VAR/
PF controt and in the case of the MX321 AVR, short circuit current
limiting.

Function and adjustment of the accessories which can be fitted
inside the generator terminal box are covered in the accessories
section of this book.

Separate instructions are provided with other accessories
available for control panel mounting.

2.4 TRANSFORMER CONTROLLED GENERATORS

TRANSFORMER
CONTROL
. OUTPUT
EXCITER I [ MAIN
STATOR [ STATOR
ROTATING
DIODES
SHAFT
EXCITER MAIN
ROTOR ROTOR

The main stator provides power for excitation of the exciter field
via a transformer rectifier unit. The transformer combines voltage
and current elements derived from the main stator output to form
the basis of an open-loop control system, which is self regulating
in nature. The system inherently compensates for load current
magnitude and power factor and provides short circuit
maintenance in addition to a good motor starting performance.

Three phase generators normally have a three phase transformer
contro! for improved performance with unbalanced loads but a
single phase transformer option is available.

No accessories can be provided with this control system.
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SECTION 3
APPLICATION OF THE GENERATOR

The generator is supplied as a component part for installation in
a generating set. It is not, therefore, practicable to fit all the
necessary warning/hazard labels during generator manufacture.
The additional labels required are packaged with this Manual,
together with a drawing identifying their locations. (See below).

LABEL ‘A’

TERMINAL BOX LID OR
ALTERNATIVELY APPROPRIATE
VISIBLE TERMINAL BOX ACCESS

LABEL '8
ALL ACCESS COVERS

LABEL ‘C'

The generators are of air-ventilated screen protected drip-proof
design and are not suitable for mounting outdoors unless
adequately protected by the use of canopies. Anti-condensation
heaters are recommended during storage and for standby duty
to ensure winding insulation is maintained in good condition.

When installed in a closed canopy it must be ensured that the
ambient temperature of the cooling air to the generator does not
exceed that for which the generator has been rated.

The canopy should be designed such that the engine air intake
to the canopy is separated from the generator intake, particularly
where the radiator cooling fan is required to draw air into the
canopy. In addition the generator air intake to the canopy should
be designed such that the ingress of moisture is prohibited,
preferably by use of a 2 stage filter.

The air intake/outlet must be suitable for the air flow given in the
following table with additional pressure drops less than or equal
to those given below:

Itis the responsibility of the geherating set manufacturer to ensure
that the correct labels are fitted, and are clearly visible.

The generators have been designed for use in a maximum
ambient temperature of 40°C and altitude less than 1000m
above sea level in accordance with BS5000.

Ambients in excess of 40°C and altitudes above 1000m can be
tolerated with reduced ratings - refer to the generator nameplate
for rating and ambient. In the event that the generator is required
to operate in an ambient in excess of the nameplate value or at
altitudes in excess of 1000 metres above sea level, refer to the
factory.

Active 10/12/2014

PM.G. COVER i ROUAGENT TO ALL COVERS ]
. . e Air Flow Additional
POSITIONS FOR w;lu?Nln LABELS Frame (intake/outlet)
SIDE ‘A 50Hz 60Hz Pressure Drop
LABEL ‘A’ .
0.216md/5ec 0.281m?/sec 6mm water gauge
uca2
REFER To SERNCE MANUAL 458cfm 595cfm 0.25"
ABNEHMEN DER ABDECKUNGEN KUR
CEMAESS HANDBUCH AMWEISUNG 0.25md¥/sec 0.31m¥sec 6mm water gauge
LEGGERE IL MANUALE DI ASSISTENZA
PREMA DI RIMUOVERE | COPERCH! UCD22
CONSULTAR MANUAL ANTES 530cfm 657cfm 0.25"
DE RETIRAR TAPAS
VOIR MANUEL DE SERVICE AVANT
DENLEVER LES COUVERCLES 0.514m¥sec 0.617m%¥sec 6mm water gauge
¥ 65 i Blaeddl K pa ucaz
1090cfm 1308cfm 0.25"
0.58md/sec 0.69m?/sec 6mm water gauge
ucb27
1230cfm 1463cfm 0.25"

Important! Reduction in cooling air flow or inadequate

protection to the generator can result in
damage and/or failure of windings.

Dynamic balancing of the generator rotor assembly has been
carried out during manufacture in accordance with BS 6861 Part
1 Grade 2.5 to ensure vibration limits of the generator are in
accordance with BS 4999 Part 142.

The main vibration frequencies produced by the generator are
as follows:-

4 pole 1500 rpm 25 Hz

4 pole 1800 rpm 30 Hz

However, vibrations induced by the engine are complex and
contain frequencies of 1.5, 3, 5 or more times the fundamental
frequency of vibration. These induced vibrations can result in
generator vibration levels higher than those derived from the
generator itself. It is the responsibility of the generating set
designer to ensure that the alignment and.stiffness of the bedplate
and mountings are such that the vibration limits of BS5000 Part
3 are not exceeded.
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. In standby applications where the running time is limited and
reduced life expectancy is accepted, higher levels than specified
in BS5000 can be tolerated, up to a maximum of 18mm/sec.

Two bearing generators open coupled require a substantial
bedplate with engine/generator mounting pads to ensure a good
base for accurate alignment. Close coupling of engine to
generator can increase the overall rigidity of the set. For the
purposes of establishing set design the bending moment at the
engine flywheel housing to generator adaptor interface should
not exceed 1000ft.Ib. (140 kgm). A flexible coupling, designed to
suit the specific engine/generator combination, is recommended
to minimise torsional effects.

Belt driven applications of two bearing generators require the
pulley diameter and design to be such that the side load or force
applied to the shaft is central to the extension and does not exceed
the values given in the table below:-

Side Load Shaft
Frame extension mm
kgf N
~ucaz 408 4000 .. 110
ucay 510 5000 140

In instances where shaft extensions greater than specifiéd inthe
table have been supplied reference must be made to the factory
for appropriate loadings.

Alignment of single bearing generators is critical and vibration
can occur due to the flexing of the flanges between the engine
and generator. As far as the generator is concerned the maximum
bending moment at this point must not exceed 1000ft.lb. (140
kgm). A substanial bedplate with engine/generator mounting pads
is required.

It is expected that the generator will be incorporated into a
generating set operating in an environment, where the maximum
shock load experienced by the generator will not exceed 3g. in
any plane. If shock loads in excess of 3g are to be encountered,
anti-vibration mountings must be incorporated into the generating
set to ensure they absorb the excess.

The maximum bending moment of the engine flange must be
checked with the engine manufacturer.

Generators can be supplied without a foot, providing the opﬁon
for customers own arrangement. See SECTION 4.2.1 for
assembly procedure.

Torsional vibrations occur in all engine-driven shatft systems and
may be of a magnitude to cause damage at certain critical speeds.
It is therefore necessary to consider the torsional vibration effect
on the generator shaft and couplings.

Itis the responsibility of the generator set manufacturer to ensure
compatibility, and for this purpose drawings showing the shaft
dimensions and rotor inertias are available for customers to
forward to the engine supplier. In the case of single bearing
generators coupling details are included.

Important! Torsional incompatibility and/or excessive
vibration levels can cause damage or
failure of generator and/or engine
components.
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The terminal box is constructed with removable panels for easy
adaptation to suit specific glanding requirements. Within the
terminal box there are insulated terminals for line and neutral
connections and provision for earthing. Additional earthing points
are provided on the generator feet.

The neutral is NOT connected to the frame,

The main stator winding has leads brought out to the terminals in
the terminal box.

No earth connections are made on the
generator and reference to site
regulations for earthing must be made.
Incorrect earthing or protection
arrangements can result in personal injury
or death.

Warning !

Fault current curves (decrement curves), together with generator
reactance data, are available on request to assist the system
designer to select circuit breakers, calculate fault currents and
ensure discrimination within the load network.

Incorrect installation, service or
replacement of parts can result in severe
personal injury or death, and/or
equipment damage. Service personnel
must be qualified to perform electrical and
mechanical service.

Warning !
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SECTION 4
INSTALLATION - PART 1

4.1 LIFTING

Incorrect lifting or inadequate lifting
capacity can result in severe personal
injury or equipment damage. MINIMUM
LIFTING CAPACITY REQUIRED IS 750Kg.
Generator lifting lugs should NOT be used

Warning ! e
for lifting the complete generator set.

Two lifting lugs are provided for use with a shackle and pin type
lifting aid. Chains of suitable length and lifting capacity must be
used. Lifting points are designed to be as close to the centre of
gravity of the generator as possible, but due to design restrictions
itis not possible to guarantee that the generator frame will remain
horizontal while lifting. Care is therefore needed to avoid personal
injury or equipment damage. The correct lifting arrangement is
shown on the label attached to the lifting lug. (See sample below).

IMPORTANT
REFER TO SERVICE MANUAL . : )

BEFORE REMOVING COVERS.

IT IS THE GENERATOR SET
MANUFACTURER'S
RESPONSIBILITY TO FIT

THE SELF ADHESIVE WARNING
LABELS SUPPLIED WITH THE
GENERATOR. THE LABEL SHEET
CAN BE FOUND WITH THE
INSTRUCTION BOOK.

400 kgs MAX

FRAME

Single bearing generators are supplied fitted with a rotor retaining
bar at the non-drive énd of the shaft.

To remove retaining bar:

1. Remove the four screws holding the sheet metal cover at the
non drive end and remove cover

2. Remove central bolt holding the retaining bar to the shaft

3. Refit sheet metal cover.

Once the bar is removed, to couple the rotor to engine, the rotor
is free to move in the frame, and care is needed during coupling
and alignment to ensure the frame is kept in the horizontal plane.

Generators fitted with a PMG excitation system are not fitted
with retaining bar. Refer to frame designation to verify generator
type (subsection 1.2)

4.2 ASSEMBLY

During the assembly of the generator to the engine it will be
necessary firstly to carefully align, then rotate, the combined
generator rotor - engine crankshaft assembly, as part of the

. construction process, to allow location, insertion and tightening

of the coupling bolts. This requirement to rotate the combined
assemblies exists for both single and two bearing units.

During the assembly of single bearing units it is necessary to
align the generator's coupling holes with the engine flywheel
holes; it is suggested that two diametrically opposite {ocation
dowel pins are fitted to the engine flywheel, over which the
generator coupling can slide into final location into the engine
flywheel spigot recess. The dowels must be removed and
replaced by coupling bolts before the final bolt tightening
sequence. ' '

While fitting and tightening the coupling bolts it will be necessary
to rotate the engine crankshaft - generator rotor assembly. Care
should be taken to ensure that rotation is carried out in an
approved manner that ensures safe working practice when
reaching inside the machine to insert or tighten coupling bolts,
and that no component of the assembly is damaged by non-
approved methods of assembly rotation.

Engine manufacturers have available a proprietary tool or facility
designed to enable manual rotation of the crankshaft assembly.
This must always be used, having been engineered as an
approved method of assembly rotation, engaging the manually
driven pinion with the engine flywheel starter ring-gear.

Caution! Before working inside the generator, during
the aligning and fitting of coupling bolts,
care should be taken to lock the assembly
to ensure there is no possibility of rotational

movement.
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4.2.1 NO FOOT OPTION

Generators can be supplied without a foot providing the option
for customers own arrangement.

For details of mounting this arrangement, see the general
arrangement drawing supplied with the generator. Alternatively
refer to Newage International for a copy of the latest general
arrangement drawing showing the 'NO FOOT OPTION'
appropriate to your generator.
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4.2.2 TWO BEARING GENERATORS

A flexible coupling should be fitted and aligned in accordance
with the coupling manufacturer's instruction.

If a close coupling adaptor is used the alignment of machined
faces must be checked by offering the generator up to the engine.
Shim the generator feet if necessary. Ensure adaptor guards are
fitted after generator/engine assembly is complete. Open coupled
sets require a suitable guard, to be provided by the set builder.

In the case of belt driven generators, ensure alignment of drive
and driven pulleys to avoid axial load on the bearings. Screw
type tensioning devices are recommended to allow accurate
adjustment of belt tension whilst maintaining pully alignment. Side
loads should not exceed values given in SECTION 3.

Belt and pulley guards must be provided by the set builder.

Incorrect belt tensioning will result in
excessive bearing wear.

Important!

Incorrect guarding and/or generator
alignment can result in personal injury
and/or equipment damage.

Caution!

4.2.3 SINGLE BEARING GENERATORS

Alignment of single bearing generators is critical. If necessary
shim the generator feet to ensure alignment of the machined
surfaces.

For transit and storage purposes the generator frame spigot and
rotor coupling plates have been coated with a rust preventative.
This MUST BE removed before assembly to engine.

A practical method for removal of this coating is to clean the
mating surface areas with a de-greasing agent based on a
petroleum solvent.

Care should be taken not to allow any
cleaning agent to come into prolonged
contact with skin.

The sequence of assembly to the engine should generally be as
follows:

1. On the engine check the distance from the coupling
mating face on the flywheel to the flywheel housing
mating face. This should be within +/-0.5mm of nominal
dimension. This is necessary to ensure that a thrust
is not applied to the a.c. generator bearing or engine
bearing.

2. Check that the bolts securing the flexible plates to
the coupling hub are tight and locked into position.
Torque tightening is 24.9kgfm (244Nm; 180 Ib ft).

2a. UCD224 Only
Torque tightening is 15.29 kgfm (150Nm; 110 Ib ft).

3. Remove covers from the drive end of the generator to
gain access to coupling and adaptor bolts.

4. Check that coupling discs are concentric with adaptor
spigot. This can be adjusted by the use of tapered
wooden wedges between the fan and adaptor.
Alternatively the rotor can be suspended by means of a
rope sling through the adaptor opening.

5. Offer the a.c. generator to engine and engage both
. coupling discs and housing spigots at the same time,
finally pulling home by using the housing and coupling
bolts. Use heavy gauge washers between bolt head and

discs on disc to flywheel bolts.

6. Tighten coupling disc to flywheel. Refer to engine manual
for torque setting of disc to flywheel bolts.

7. Remove wooden wedges.

Caution! Incorrect guarding and/or generator
alignment can result in personal injury

and/or equipment damage.

4.3 EARTHING

The generator frame should be solidly bonded to the generating

‘set bedplate. If antivibration mounts are fitted between the

generator frame and its bedplate a suitably rated earth conductor
(normally one half of the cross sectional area of the main line
cables) should bridge across the antivibration mount.

Refer to local regulations to ensure that
the correct earthing procedure has been
followed.

AN

Warning !
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4.4 PRE-RUNNING CHECKS
4.4.1 INSULATION CHECK

Before starting the generating set, both after completing assembly
and after installation of the set, test the insulation resistance of
windings.

The AVR should be disconnected during thié test.

A 500V Megger or similar instrument should be used. Disconnect
any earthing conductor connected between neutral and earth
and megger an output lead terminal U, V or W to earth. The
insulation resistance reading should be in excess of SMQ to earth.
Should the insulation resistance be less than 5MQ the winding
must be dried out as detailed in the Service and Maintenance
section of this Manual.

The windings have been H.V. tested during
manufacture and further H.V. testing may
degrade the insulation with consequent
reduction in operating life. Should it be
necessary to demonstrate H.V. testing, for
customer acceptance, the tests must be
carried out at reduced voltage levels i.e.
Test Voltage= 0.8 (2 X Rated Voltage + 1000)

Important !
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4.4.2 DIRECTION OF ROTATION

The generator is supplied to give a phase sequence of UV W "

with the generator running clockwise looking at the drive end
(unless otherwise specified at the time of ordering). If the
generator phase rotation has to be reversed after the generator
has been despatched apply to factory for appropriate wiring
diagrams.

UCI224, UCI274, UCM224, UCM274

Machines are fitted with bi-directional fans and are suitable for
running in either direction of rotation.

UCD224, UCD274

Machines are fitted with uni-directional fans and are suitable for
running in one direction only.

4.4.3 VOLTAGE AND FREQUENCY

Check that the voltage and frequency levels required for the
generating set application are as indicated on the generator
nameplate.

Three phase generators normally have a 12 ends out
reconnectable winding. If it is necessary to reconnect the stator
for the .voltage required, refer to diagrams in the back of this
manual.

4.4.4 AVR SETTINGS

To make AVR selections and adjustments remove the AVR cover
andreferto 4.4.4.1,4.44.2,4.4.4.3,4.4.4.4 or4.4.4.5depending
upon type of AVR fitted. Reference to the generator nameplate
will indicate AVR type (SX460, SX440, SX421, MX341 or
MX321).

Most of the AVR adjustments are factory set in positions which
will give satisfactory performance during initial running tests.
Subsequent adjustment may be required to achieve optimum
performance of the set under operating conditions. Refer to 'Load
Testing' section for details.

4.4.4.1 TYPE SX460 AVR

The following 'jumper' connections on the AVR should be checked
to ensure they are correctly set for the generating set application.

Refer to Fig. 1 for location of selection links.

1. Frequency selection
50Hz operation LINK C-50
60Hz operation LINK C:60

2. External hand trimmer selection
No external hand trimmer LINK 1-2

External hand trimmer required - REMOVE LINK 1-2 and

connect trimmer across
terminals 1 and 2.

3. AVR Input Selection
High voltage (220/240V) Input
Low voltage (110/120V) Input

NO LINK
LINK 3-4

Refer to diagram in the back of this manual to determine wiring.

Q-Pulse Id TMS1076
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Fig. 1

4.4.4.2 TYPE SX440 AVR

The following ‘jumper’ connections on the AVR should be checkec
to ensure they are correctly set for the generating set application.

Refer to Fig. 2 for location of selection links.

1. Frequency selection terminals
50Hz operation LINK C-50
60Hz operation LINK C-60

2. Stability selection terminals

Frame UC22 LINKA-C
Frame UC27 LINKB-C
3. Sensing selection terminals
LINK 2-3
LINK 4-5
LINK 6-7
4. Excitation Interruption Link
LINK K1-K2
K1-K2 Linked for
normal operation.
A4
@. K2 K1 P2 P3 P4 XX X 3 Lz"z'?;@
vl
1AM @] E'I:;-E
DROOP 'si!
SX440 g s}
ﬂ i o
vOoLTS 12 Z
iai Q ES
I (2]
M
] m
12030 &
el | 2
FREQUENCY
INDICATOR SELECTION
LED /
\umo STABILITY  SELECTION
__________ e}
[o]ole]imcwie] fooal
soHz LY LY 90kwes50kW v
60Hz LY Y OVER550kW
Fig. 2
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4.4.4.3TYPE SX421 AVR

The following ‘jumper' connections on the AVR should be
checked to ensure they are correctly set for the generating set

application.
Refer to Fig. 3 for location of selection links.

1. Frequency selection terminals
50Hz operation LINK C-50
60Hz operation LINK C-60

2. Stability selection terminals
Depending upon kW output LINK B-D
orLINK A-C
or LINK B-C

3. Terminais K1 - K2
Excitation circuit breaker closed

L - ____-____yous
o] fewralO x5 T T A e @
INDICATOR J——
LED\ UFRO (— * sonz
SXa21 “"’FREQUENCY
B9C 68 SelECTION
DIP
RMS
STABILITY
STABILITY
SELECTION TRIM
OVER"_’ ________ >\_ - DROOP
! Va |
olesaifo]  beid famereo]
Y__Y  UNDER40kW

X Y 40kW - S0kW
| ¢ 90kW - 550kW

Fig. 3

4.4.4.4 TYPE MX341 AVR

" The following ‘jumper' connections on the AVR should be checked
to ensure they are correctly set for the generating set application.

Refer to Fig. 4 for location of setting links.

1. Frequency selection terminals
50Hz operation LINK 2-3
60Hz operation LINK 1-3

2. Stability selection terminals

Frame UC22 LINKA-C

Frame UC27 LINK B-C
3. Sensing selection terminals *

LINK 2-3

LINK 4-5

LINK 6-7

4. Excitation Interruption Link
LINK K1-K2

1"
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K1-K2 Linked for
normaloperation.
@.K’{RTE{EE P4 XX X 3] [2 21 @
e [@] AT
ol i
DROOP st
MX341 ise}
m m
=z
vouts o] 12! ;j &
1 3) z
1 [} (2]
el 0%
i 2 : =
|
DIP exctar 141|309
o] AN Eal=
. L§..' =
FREQUENCY
INDICATOR SELECTION
LED /
UFRO STABILITY SELECTION
[ M -
[o]olelizziYe] [canl
) Y 4P/60Hz | 90kW - 550kW
LY 4pisoHz LY OVERS50kW
Y_Y 6P/60Hz
NOLINK 6P/50Hz

Fig. 4

'4.4.4.5 TYPE MX321 AVR

The following ‘jumper' connections on the AVR should be checked
to ensure they are correctly set for the generating set application.

Refer to Fig. 5 for location of setting links.

AUTOMATIC VOLTAGE REGULATOR MX321

LINKING AND ADJUSTMENTS

£00—13222A

VOLTS
@. 2K1P2P3@P4XXX 6117 81 @
RAMP NO UNK 6P/50Hz
6P /60Hz
INDICATOR A2 4p/50Hz 1/LIMIT
LED UFRO A A 4P/60Hz
m ,—3 E ? FREQUENCY
12 2 1y SELECTION
oIP
rRMs[e]
DWELL
STABILITY STAB(LITY
SELECTION
EXC
OVER/V TRIP ~ U v w DROOP TRIM
o g allsiss §is2 1
[olfeJEa & zoeifo J[e]c B A4S e )]

C___Y UNDER SOKW
A ¢ QOKW - 550Kw
Y_Y OVER SSOKW

Fig. 5

1. Frequency selection terminals
50Hz operation LINK 2-3
60Hz operation LINK 1-3

2. Stability selection terminals
Frame UC22 LINK A-C
Frame UC27 LINKB-C

3. Terminals K1 - K2
Excitation circuit breaker closed.
If this option not fitted, K1 - K2 linked at auxiliary terminal block.
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4.4.5 TRANSFORMER CONTROLLED EXCITATION
SYSTEM (Series 5)

This control system is identified with the digit 5 as the last digit of
the frame size quoted on the nameplate.

The excitation control is factdry set for the specific voltage shown
on the nameplate and requires no adjustment.

4.5 GENERATOR SET TESTING

During testing it may be necessary to
remove covers to adjust controls
exposing 'live' terminals or components.
Only personnel qualified to perform
electrical service should carry out testing
and/or adjustments.

Warning !

4.5.1 TEST METERING/CABLING

Connect any instrument wiring and cabling required for initial test
purposes with permanent or spring-clip type connectors.

Minimum instrumentation for testing should be line - line or line
to neutral voltmeter, Hz' meter, load current metering and kW
meter. If reactive load is used a power factor meter is desirable.
Important! When fitting power cables for load testing
purposes, ensure cable voltage rating is at
least equal to the genrator rated voltage.
The load cable termination should be
placed on top of the winding lead
termination and clamped with the nut
provided.

Check that all wiring terminations for
internal or external wiring are secure, and
fit all terminal box covers and guards.
Failure to secure wiring and/or covers
may result in personal injury and/or
equipment failure.

Caution !

4.6 INITIAL START-UP

During testing it may be necessary to
remove covers to adjust controls
exposing 'live' terminals or components.
Only personnel qualified to perform
Warning ! electrical service should carry out testing
and/or adjustments. Refit all access
covers after adjustments are completed.

On completion of generating set assembly and before starting -

the generating set ensure that all engine manufacturer's pre-
running procedures have been completed, and that adjustment
of the engine governor is such that the generator will not be
subjected to speeds in excess of 125% of the rated speed.

Overspeeding of the generator during
initial setting of the speed governor can
result in damage to the generator rotating
components.

important!

In addition remove the AVR access cover (on AVR controlled
generators) and turn VOLTS control fully anti-clockwise. Start the
generating set and run on no-load at nominal frequency. Slowly
turn VOLTS control potentiometer clockwise until rated voltage is
reached. Refer to Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer
location.

12
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Important ! Do notincrease the voltage above the
rated generator voltage shown on the

generator nameplate.

The STABILITY control potentiometer will have been pre-set
and should normally not require adjustment, but should this be
required, usually identified by oscillation of the voltmeter, refer to
Fig. 6a, b, 6¢c, 6d or 6e for control potentiometer location and
proceed as follows:-

1. Run the generating set on no-load and check that speed is
correct and stable

2. Turn the STABILITY control potentiometer clockwise, then turn
slowly anti-clockwise until the generator voltage starts to
become unstable.

The correct setting is slightly clockwise from this position (i.e.
where the machine volts are stable but close to the unstable
region).

| St
:)0( X 6 7 8!
= VOLTS
[ ]
] ]
Cofid
] ]
L
fel SX460
L
UFRO
0 INDICATOR LED
Sokz . | =7
oz [g &} FREQUENCY
Eg 1 O | SELECTION
! 1
] 8 ]
23
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Fig. 6a
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4.7 LOAD TESTING

During testing it may be necessary to
remove covers to adjust controls
exposing 'live’ terminals or components.
Only personnel qualified to perform
electrical service should carry out testing
and/or adjustments. Refit all access
covers after adjustments are completed.

Warning !

4.7.1 AVR CONTROLLED GENERATORS - AVR
ADJUSTMENTS

Refer to Fig. 6a, 6b, 6c, 6d or 6e for control potentiometer
locations.

Having adjusted VOLTS and STABILITY during the initial start-
up procedure, other AVR control functions should not normally
need adjustment.

If however, poor voltage regulation on-load or voltage collapse
is experienced, refer to the following paragraphs on each function
to a) check that the symptoms observed do indicate adjustment
is necessary, and b) to make the adjustment correctly.

4.7.1.1 UFRO (Under Frequency Roll Off) (AVR
Types SX460, SX440, SX421, MX341 and MX321)

The AVR incorporates an underspeed protection circuit which
gives a voltage/speed (Hz) characteristic as shown:

Clpckwise Anticlockwise
Adjustment Knee Adjustment
Point
]
:l
®
100
95 / Slope
/ shown is
50 / typical
85 //,
80
75 80 85 90 95 100
% Speed (Hz)
B —
Fig. 7

The UFRO control potentiometer sets the "knee point". '

Symptoms of incorrect setting are a) the light emitting diode (LED)
indicator, just above the UFRO Control potentiometer, being
permanently lit when the generator is on load, and b) poor voltage
regulation on load, i.e. operation on the sloping part of the
characteristic.

Clockwise adjustment lowers the frequency (speed) setting of
the "knee point" and extinguishes the LED. For Optimum setting
the LED should illuminate as the frequency falls just below

__Y UNDER 90KW
XY S0KW - S50KW
X_Y OVER S550KW

Fig. 6e

Q-Pulse Id TMS1076

Important ! -
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nominal frequency, i.e. 47Hz on a 50Hz generator or 57Hz on a
60Hz generator.

With AVR Types MX341 and MX321. if the

LED is illuminated and no output voltage

is present, refer to EXC TRIP and/or
OVER/N sections below.
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4.7.1.2 EXC TRIP (Excitation Trip)
AVR Types MX341 and MX321

An AVR supplied from a permanent magnet generator
inherently delivers maximum excitation power on a line to line
or line to neutral short circuit or large overload. In order to
protect-the generator windings the AVR incorporates an over
excitation circuit which detects high excitation and removes it
after a pre-determined time, i.e. 8-10 seconds.

Symptoms of incorrect setting are the generator output
collapses on load or small overload, and the LED is
permanently illuminated.

The correct setting is 70 volts +/-5% between terminals X and
XX.

4.7.1.3 OVER/V (Over Voltage)
AVR Type SX421, MX321

Over voltage protection circuitry is included in the AVR to remove
generator excitation in the event of loss of AVR sensing input.
The MX321 has both internal electronic de-excitation and
provision of a signal to operate an external circuit breaker.

The §X421 only provides a signal to operate an external breaker,
which MUST be fitted if over voltage protection is required.

Incorrect setting would cause the generator output voltage to
collapse at no-load or on removal of load, and the LED to be
illuminated.

The correct setting is 300 volts +/-5% across terminals E1, EO.
Clockwise adjustment of the OVER/V control potentiometer will
increase the voltage at which the circuit operates.

4.7.1.4 TRANSIENT LOAD SWITCHING
ADJUSTMENTS
AVR Types SX421, MX341 and MX321

The additional function controls of DIP and DWELL are provided
to enable the load acceptance capability of the generating set
to be optimised. The overall generating set performance
depends upon the engine capability and governor response, in
conjunction with the generator characteristics.

independently from the engine performance, and there will
always be a 'trade off' between frequency dip and voltage dip.

It is not possible to adjust the level of voltage dip or recovery

Active 10/12/2014

DIP
AVR Types SX421, MX341 and MX321

AVR Types SX421, MX341 and MX321

The dip function control potentiometer adjusts the slope of the
voltage/speed (Hz) characteristic below the knee point as shown
below:

Knee
Point
2
4
®
100
95 _Antig:lodwvise Adjustable
Adjustment J Slope
) 4’
i=J Clockwise
Adjustment
85 /
80
75 80 85 90 95 100
- . % Speed (Hz)
—
Fig. 8

DWELL
AVR Type MX321

The dwell function introduces a time delay between the recovery
of voltage and recovery of speed.

The purpose of the time delay is to reduce the generator kW
below the available engine kW during the recovery period, thus
allowing an improved speed recovery.

Again this control is only functional below the "knee point", i.e. if
the speed stays above the knee point during load switching there
is no effect from the DWELL function setting.

Clockwise adjustment gives increased recovery time.

Adjustable
2 Slope
2 /
> r Anticlockwise
TOO Adjustment
A
90 ,/// Clockwise
// Adjustment
85
80
{ Time
Instant of Load -
Application
Fig. 9

The graphs shown above are representations only, since it is
impossible to show the combined effects of voltage regulator and
engine governor performance.
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4.7.1.5 RAMP
AVR Type MX321

The RAMP potentiometer enables adjustment of the time taken
for the generator's initial build up to normal rated voltage during
‘each start and run up to speed. The potentiometer is factory
set to give a ramp time of three seconds, which is considered
to be suitable for most applications. This time can be reduced
to one second by turning the pot. fully counter clockwise, and
increased to eight seconds by turning the pot. fully clockwise.

4.7.2 TRANSFORMER CONTROLLED GENERA-
TORS - TRANSFORMER ADJUSTMENT

Normally no adjustment is required but should the no-foad
voltage and/or on-load voltage be unacceptable, adjustment
of the transformer air gap can be made as follows.

Stop the generator. Remove transformer cover box. (Normally
left hand side of the terminal box when viewed from the non
drive end).

. .. Slacken the three transformer mounting bolts along the top of __
the transformer. o

Start the set with a voltmeter connected across the main output
terminals.

Adjust the air gap between the transformer top lamination
section and the transformer limbs to obtain required voltage on
no-load. Slightly tighten the three mounting bolts. Switch load
‘on’ and 'off' two or three times. Application of load will normally
raise the voltage setting slightly. With the load 'off' recheck the
no-load voltage.

Readjust air gap and finally tighten mounting bolts.

Refit the access cover.

Failure to refit covers can result in
operator personal injury or death.

Warning !

4.8 ACCESSORIES

Refer to the "ACCESSORIES" - Section 6 of this Manual for
setting up procedures related to generator mounted
accessories.

If there- are accessories for control panel mounting supplied
with the generator refer to the specific accessory fitting
procedures inserted inside the back cover of this book.

15
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SECTION 5

INSTALLATION - PART 2

5.1 GENERAL

The extent of site installation will depend upon the generating
set build, e.g. if the generator is installed in a canopied set with
integral switchboards and circuit breaker, on site installation will
be limited to connecting up the site load to the generating set
output terminals . In this case reference should be made to the
generating set manufacturer's instruction book and any pertinent
lacal regulations.

It the generator has been installed on a set without switchboard
or circuit breaker the following points relating to connecting up
the generator should be noted.

5.2 GLANDING

The terminal box is most conveniently glanded on either the right
or let hand side. Both panels are removable for dritling/punching
to suit glands/or gfanding boxes. If single core cables are taken
through the terminal box side panel an insulated or non-magnetic
gland plate should be fitted.

Incoming cables should be supported from either below or above
the box level and at a sufficient distance from the centre line of
the generating set so as to avoid a tight radius at the point of
entry into the terminal box panef, and allow movement of the
generator set on its anti-vibration mountings without excessive
stress on the cable.

Before making final connections, test the insulation resistance of
the windings. The AVR should be disconnected during this test.

A 500V Megger or similar instrument should be used. Should
the insulation resistance be less than 5MQ the windings must be
dried out as detailed in the Service and Maintenance section of
this manual.

When making connections to the terminals the incoming cable
termination should be placed on top of the winding lead
termination(s) and ¢lamped with the nut provided.

To avoid the possibility of swarf entering
any electrical components in the terminal
box, panels must be removed for drilling.

Important !

5.3 EARTHING

The neutral of the generator is not bonded to the generator frame
as supplied from the factory. An earth terminal is provided inside
the terminal box adjacent to the main terminals. Should it be
required to operate with the neutral earthed a substantial earth
conductor (normally equivalent to one half of the section of the
line conductors) must be connected between the neutral and the
earth terminal inside the terminal box. Additional earth terminals
are provided on the generator feet. These should be already
bonded to the generating set bedplate by the generating set
builder, but will normally be required to be connected to the site
earth system.

Caution!  Rejerence to local electricity regulations
or safety rules should be made to ensure
correct earthing procedures have been

followed.

16
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5.4 PROTECTION

It is the responsibility of the end user and his contractors/sub-
contractors 1o ensure that the overall system protection meets
the needs of any inspeclorate, local electricity authority or safety
rules, pertaining to the site location.

To enable the system designer 1o achieve the necessary
protection and/or discrimination, fault current curves are available
on request from the factory, together with generator reactance
values to enable fault current calculations to be made.

Incorrect installation and/or protective
systems can result in personal injury
and/or equipment damage.

Installers must be qualified to perform

Warning ! electrical installation work,

5.5 COMMISSIONING

Ensure that all external cabling is correct and that alf the
generating set manufacturer's pre-running checks have been
carried out before starting the set.

The generator AVR controls will have been adjusted during the
generating set manufacturer's tests and should normally not
require further adjustment.

Should maliunction occur during commissioning refer to Service
and Maintenance section 'Fault Finding' procedure (subsection
7.4).
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SECTION 6
ACCESSORIES

Generator control accessories may be fitted, as an option, inthe
generator terminal box. If fitted at the time of supply, the wiring
diagram(s) in the back of this book shows the connections. When
the options are supplied separately, fitting instructions are
provided with the accessory.

The following matrix indicates availability of accessories withthe
differing AVRs.

Note the SX460 is not suitable for operation with accessories.

Q-Pulse Id TMS1076

Parallel Manual
AVR | WingDroop | Voltage | vapPF | Cument
Model or Astatic | Regulator | controf Limit
$X440 v X v x
Sx421 v x v x
MX341 v v Y N PR
MX321 v v v v

6.1 REMOTE VOLTAGE ADJUST (ALL AVR TYPES)

A remote voltage adjust (hand trimmer) can be fitted.

SX460 Remove link 1-2 on the AVR and connect
adjuster to terminals 1 and 2.
SX440, SX421 Remove link 1-2 at the auxiliary terminals

MX341 and MX321 and connect adjuster to terminals 1 and 2.

6.2 PARALLEL OPERATION

Understanding of the following notes on parallel operation is useful
before attempting the fitting or setting of the droop kit accessory.
‘Vhen operating in parallel with other generators or the mains, it

5 essential that the phase sequence of the incoming generator
matches that of the busbar and also that all of the following
conditions are met before the circuit breaker of the incoming
generator is closed on to the busbar (or operational generator).

1. Frequency must match within close limits.
2, Voltages must match within close limits.
3. Phase angle of voltages must match within close limits.

A variety of techniques, varying from simple
synchronising lamps to fully automatic synchronisers,
can be used to ensure these conditions are met.

Failure to meet conditions 1, 2, and 3 when
closing the cricuit breaker, will generate
excessive mechanical and electrical
stresses, resulting in equipment damage.

Important!

Once connected in parallel a minimum instrumentation level per
-enerator of voltmeter, ammeter, wattmeter {measuring total

ower per generator), and frequency meter is required in order
1o adjust the engine and generator controls to share kW in relation
to engine ratings and kVAr in relation to generator ratings.

It is important to recognise that:

1. True kW are derived from the engine, and speed
governor characteristics determine the kW sharing
between sets

and

2. kVAr are derived from the generator, and excitatidn control
characteristics determine the kVAr sharing.
Reference should be made to the generating set
manufacturer's instructions for setting the governor
controls.

6.2.1 DROOP

The most commonly used method of kVAr sharing is to create a
generator voltage characteristic which falls with decreasing power
factor (increasing kVAr). This is achieved with a current
transformer (C.T.) which provides a signal dependent on current
phase angle (i.e. power factor) to.the AVR.

The current transformer has a burden resistor on the AVR board,
and a percentage of the burden resistor voltage is summed into
the AVR circuit. Increasing droop is obtained by turning the
DROOP control potentiometer clockwise.

The diagrams below indicate the effect of droop in a simple two
generator system:-

Load at pfcos &
| |

17

Active 10/12/2014

Gen No. 1 Gen No. 2
7
NO.2 -7
‘/
g
d
//
KNG 1 e
7
P
///
“
v
kVAr
No. 1 Droop Greater
than No. 2 Droop
kW
kVAr
No. 1 and No. 2
Droop Equal
Y.
7
7z
Ve
7
7
-
+" / No.2
kW I o
v'/
I
14
e No. 1
7
4
kVAr
No. 1 Droop less than
No. 2 Droop
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Generally 5% droop at full load current zero p.f. is sufficient to
ensure kVAr sharing.

If the droop accessory has been supplied with the generator it
will have been tested to ensure correct polarity and set to a
nominal level of droop. The final level of droop will be set during
generating set commissioning.

The following setting procedure will be found to be helpful.

6.2.1.1 SETTING PROCEDURE

Depending upon available load the following settings should be
used - all are based on rated current level.

0.8 P.F. LOAD
Zero PF. LOAD

SET DROOP TO 3%
SETDROOP TO 5%

(at full load current)
(at full load current)

Setting the droop with low power factor load is the most accurate.
Run each generator as a single unit at rated frequency or rated
frequency + 4% depending upon type of governor and nominal
voltage. Apply available load to rated current of the generator.
Adjust 'DROOP" control potentiometer to give droop in line with
above table. Clockwise rotation increases amount of droop. Refer
to Fig 9a, 9b, 9c¢ or 9d for potentiometer locations.

Reverse polarity of the C.T. will raise the generator voltage with
load. The polarities S1-S2 shown on the wiring diagrams are
correct for clockwise rotation of the generator looking at the drive
end. Reversed rotation requires S1-S2 to be reversed.

Note 2)
The most important aspect is to set all generators equal. The
precise leve! of droop is less critical.

Note 3)

A generator operated as a single unit with a droop circuit set at
rated load 0.8 power factor is unable to maintain the usual +/-
0.5% regulation. A shorting switch can be connected across S1-
S2 to restore regulation for single running.

LOSS OF FUEL to an engine can cause its
generator to motor with consequent
damage to the generator windings.
Reverse power relays should be fitted to
trip main circuit breaker. LOSS OF
EXCITATION to the generator can result in-
large current oscillations with consequent
damage to generator windings. Excitation
loss detection equipment should be fitted
on trip main circuit breaker.

Important !

6.2.2 ASTATIC CONTROL

The 'droop' current transformer can be used in a connection
arrangement which enables the hormal regulation of the generator
to be maintained when operating in parallel.

This feature is only supplied from the factory as a fitted droop kit,
however, if requested at the time of order, the diagrams inside
the back cover of this book will give the necessary site
connections. The end user is required to provide a shorting switch
for the droop current transformer secondary.

18
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Should the generator be required to be converted from standard
droop to 'astatic' control, diagrams are available on request.

The setting procedure is exactly the same as for DROOP.
(Subsection 6.2.1.1)

Important! When using this connection arrangement a
shorting switch is required across each
C.T. burden (terminals S1 and S2.)The
switch must be closed a) when a
generating set is not running and b) when
a generating set is selected for single
running.

6.3 MANUAL VOLTAGE REGULATOR (MVR) - MX341
and MX321 AVR

This accessory is provided as an 'emergency’ excitation system,
in the event of an AVR failure.

Powered from the PMG output the unit is manually set, but
automatically controls the excitation current, independent of
generator voltage or frequency.

The unit is provided with ‘"MANUAL', 'OFF', 'AUTO" switching
facility.

'MANUAL'
- position connects the exciter field to the MVR output. Generator

output is then controlled by the operator adjusting the excitation
current.

'OFF'
- disconnects the exciter field from both MVR and the normal
AVR.

‘AUTO'
- connects the exciter field to the normal AVR and the generator
output is controlled at the pre-set voltage under AVR control.

Switching mode of operation should be carried out with the
generator set stationary to avoid voltage surges on the connected
load, although neither the MVR nor AVR will be damaged should
the switching be carried out with the set running.

6.4 OVERVOLTAGE DE-EXCITATION BREAKER
S§X421 and MX321 AVR

This accessory provides positive interuption of the excitation
power in the event of overvoltage due to loss of sensing or internal
AVR faults including the output power device.

With the MX321 AVR this accessory is supplied loose for fitting
in the control panel.

In the case of the SX421 the cricuit breaker is always supplied
and will normally be fitted in the generator.

Important! When the circuit breaker is supplied loose,
the AVR is fitted with a link on terminals
K1-K2 to enable operation of the AVR.
When connecting-the circuit breaker-this
link must be removed.
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6.4.1 RESETTING THE BREAKER

In the event of operation of the circuit breaker, indicated by loss
of generator output voltage, manual resetting is required. When
in the "tripped" state the circuit breaker switch lever shows "OFF".
To reset move the switch lever to the position showing "ON".

When fitted in the generator, access to the breaker is gained by
removal of the AVR access cover.

Terminals which are LIVE with the
generating set running are exposed when
the AVR access cover is removed.
Resetting of the circuit breaker MUST be
carried out with the generating set

Danger!  giationary, and engine starting circuits
disabled.

The circuit breaker is mounted on the AVR mounting bracket

either to the left or to the right of the AVR depending upon AVR"

poistion. After resetting the circuit breaker replace the AVR access
sover before restarting the generating set. Should resetting of
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normal operation.
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Fig. 9a These accessories work in conjunction with the AVR circuits to
provide an adjustment to the level of current delivered into a
fault. One current transformer (CT) per phase is fitted to provide

VOLTS

@ ,K;‘,;,';;;g,@,P;‘);("X"gI: [;';'":2:, @ current limiting on any line to line or line to neutral fault.

NDCATOR | sk Note: The W phase CT.can also provide “DRQO'P". Refer to
SX421 LED \0 L 50Hz 6.2.1.1 for setting droop independent of current limit.
60 C 60 FREQUENCY
L ——-J SELECTION . . . i
DIP. Adjustment means is provided with the "I/LIMIT" control
RMS potentiometer on the AVR. Refer to Fig. 9d for location. If current
limit transformers are supplied with the generator the limit will be
set in accordance with the level specified at the time of order,
STABILITY (o] smasiLiry and no further adjustment will be necessary. However, should
saecnon TRiM the level need to be adjusted, refer to the setting procedure given
OVERN — N DROOP, in6.5.1.
@.neo E) 80 Bll m ISIS2£\]_A_2..
UNDER 40kW 6.5.1 SETTING PROCEDURE

T_T 40kW - 90kW
oy 90kW - 550kW

Fig. 9b

Run the generating set on no-load and check that engine governor

19 is set to control nominal speed.
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Stop the generating set. Remove the link between terminals
K1-K2 at the auxiliary terminal block and connect a 5A switch
across the terminals K1-K2.

Turn the "VLIMIT" control potentiometer fully anticlockwise. Shont
circuit the stator winding with a bolted 3 phase short at the main
terminals. An AC current clip-on ammeteris required to measure
the winding lead current.

With the switch across K1-K2 open start the generating set.

Close the switch across K1-K2 and turn the “I/LIMIT" control
potentiometer clockwise until required current level is observed
on the clip-on ammeéter. As soon as correct sefting is achieved
open the K1-K2 switch.

Should the current collapse during the setting procedure, the
internal protective circuits of the AVR will have operated. In this
event shut down the set and open the K1-K2 switch. Restar the
set and run for 10 minutes with K1-K2 switch open, to cool the
generalor windings, before attempting to resume the setling
procedure.

Important! Failure to carry out the correct COOLING R : e R,
procedure, may cause overheating and
consequent damage to the generator
windings.

6.6 POWER FACTOR CONTROLLER {PFC3)

This accessory is primarily designed for those generator
applications where operation in parallel with the mains supply is
required.

Protection against loss of mains voltage or generator excitation
is not included in the unit and the system designer must
incorporate suitable protection.

The electronic control unit requires both droop and kVAr eurrent
transformers. When supplied with the generator, wiring diagrams
inside the back cover of this manual show the conections and
the additional instruction leaflet provided gives details of setting
procedures for the power factor controller (PFC3).

The unit monitors the power factor of the generator current and
adjusts excitation to maintain the power factor constant.

This mode can also be used to control the power factor of the
mains if the point of current monitoring is moved to the mains
cabies. Refer to the factory for appropriate delails.

It is also possible to operate the unit to control kVAr of the
generator if required. Refer to the factory for appropriate details.
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SECTION 7
SERVICE AND MAINTENANCE

As part of routine maintenance procedures, periodic attention
to winding condition (particularly when generators have been
idle for a long period) and bearings is recommended. (Refer to
subsections 7.1 and 7.2 respectively).

When generators are fitted with air filters regular inspection
and filter maintenance is required. (Refer to subsection 7.3).

7.1 WINDING CONDITION

Service and fault finding procedures
present hazards which can result in
severe personal injury or death. Only
personnel qualified to perform electrical
and mechanical service should carry out
these procedures.

Ensure engine starting circuits are
disabled before commencing service or
maintenance procedures. Isolate any
anti-condensation heater supply.

Waming!

Guidance of Typical Insulation Resistance [IR] Values

The following is offered as general information about IR values
and is aimed at providing guidance about the typical IR values
for generators from new through to the point of refurbishment.

New Machines

The generators Insulation Resistance, along with many other
critical factors, will have been measured during the alternator
manufacturing process. The generator will have been
transported with an appropriate packaging suitable for the
method of delivery to the Generating Set assemblers works.
Where we expect it to be stored in a suitable location protected
from adverse environmental conditions.

However, absolute assurance that the generator will arrive at
the Gen-set production line with IR values stilt at the factory test
levels of above 100 MQ cannot be guaranteed.

At Generating Set Manufacturers Works

The generator should have been transported and stored such
that it will be delivered to the assembly area in a clean dry
condition. If held in appropriate storage conditions the generator
IR value should typically be 25 MQ.

If the unused/new generators IR values fall below 10 MQ then a
drying out procedure should be implemented by one of the
processes outlined below before being despatched to the end
customer's site. Some investigation should be undertaken into
the storage conditions of the generator while on site.

Generators in Service

Whilst It is known that a generator will give reliable service with
an IR value of just 1.0 MQ. For a relatively new generator to be
so low it must have been subjected to inappropriate operating
or storage conditions.

Any temporarily reduction in IR values can be restored to
expected values by following one of the drying out procedures.
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7.1.1 WINDING CONDITION ASSESSMENT

The AVR should be disconnected
and the Resistance Temperature
Detector (R.T.D.) leads grounded
during this test.

Caution !

The condition of the windings can be assessed by
measurement of insulation resistance [IR] between phase to
phase, and phase to earth.

Measurement of winding insulation should be carried out: -

1. As part of a periodic maintenance plan.

2. After prolonged periods of shutdown.

3. When low insulation is suspected, e.g. damp or wet
windings.

Care-should be taken when dealing with. windings that are
suspected of being excessively damp or dirty. The initial
measurement of the [IR] Insulation Resistance should be
established using a low voltage (500V) megger type instrument.
If manually powered the handle should initially be turned slowly
so that the full test voltage will not be applied, and only applied
for long enough to very quickly assess the situation if low values
are suspected or immediately indicated.

Full megger tests or any other form of high voltage test should
not be applied until the windings have been dried out and if
necessary cleaned. -

Procedure for Insulation Testing

Disconnect all electronic components, AVR, electronic protection
equipment etc. Ground the [RTD's] Resistance Temperature
Detection devices if fitted. Short out the diodes on the rotating
diode assembly. Be aware of all components connected to the
system under test that could cause false readings or be
damaged by the test voltage.

Carry out the insulation test in accordance with the ‘operating
instructions for the test equipment.

The measured value of insulation resistance for all windings
to earth and phase to phase should be compared with the
guidance given above for the various 'life stages' of a generator.
The minimum acceptable value must be greater than 1.0 MQ.

f low winding insulation is confirmed use one or more of the
methods, given below, for drying the winding should be
carried out.

7.1.2 METHODS OF DRYING OUT GENERATORS
Cold Run

Consider a good condition generator that has not been run for
some time, and has been standing in damp, humid conditions.
It is possible that simply running the gen set unexcited - AVR
terminals K1 K2 open circuit - for a period of say 10 minutes
will sufficiently dry the surface of the windings and raise the IR
sufficiently, to greater than 1.0 MQ , and so allow the unit to be
put into service. )
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Blown Air Drying

Remove the covers from all apertures to allow the escape of
the water-laden air. During drying, air must be able to flow freely
through the generator in order to carry off the moisture.

Direct hot air from two electrical fan heaters of around 1 - 3 kW
into the generator air inlet apertures. Ensure the heat source is
at least 300mm away from the windings to avoid over heating
and damage to the insulation.

Apply the heat and plot the insulation value at half hourly
intervals. The process is complete when the parameters
covered in the section entitled, ‘Typical Drying Out Curve’, are
met.

Remove the heaters, replace all covers and re-commission as
appropriate.

If the set is not to be run immediately ensure that the anti-
condensation heaters are energised, and retest prior to running.

Short Circuit Method

NOTE: This process should only be performed by a competent
engineer familiar with safe operating practices within and around
generator sets of the type in question. .

Ensure the generator is safe to work on, initiate all mechanical
and electrical safety procedures pertaining to the genset and
the site.

Bolt a short circuit of adequate current carrying capacity, across
the main terminals of the generator. The shorting link should
be capable of taking full load current.

Disconnect the cables from terminals “X” and “XX” of the AVR.

Connect a variable dc supply to the “X” (positive) and “XX"
(negative) field cables. The dc supply must be able to provide
a current up to 2.0 Amp at 0 - 24 Volts.

Position a suitable ac ammeter to measure the shorting link
current.

Set the dc supply voltage to zero and start the generating set.
Slowly increase the dc voltage to pass current through the
exciter field winding. As the excitation current increases, so the
stator current in the shorting link will increase. This stator output
current level must be monitored, and not allowed to exceed
B80% of the generators rated output current.

After every 30 minutes of this exercise:

Stop the generator and switch off the separate excitation supply,
and measure and record the stator winding IR values, and plot
the resuits. The resuiting graph shouid -be compared with the
classic shaped graph. This drying out procedure is complete
when the parameters covered in the section entitled 'Typical
Drying Out Curve' are met.

Once the Insulation Resistance is raised to an acceptable level
- minimum value 1.0 MQ - the dc supply may be removed and
the exciter field leads “X” and “XX” re-connected to their
terminals on the AVR.

Rebuild the genset, replace all covers and re-commission as
appropriate.

If the set is not to be run immediately ensure that the anti-
condensation heaters are energised, and retest the generator
prior to running.
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TYPICAL DRYING OUT CURVE

Whichever method is used to dry out the generator the
resistance should be measured every half-hour and a curve

plotted as shown. (fig 6.)
/— '

Minimum reading 1.0 MQ

Resistance
N

Time

Fig. 9

The illustration shows a typical curve for a machine that has
absorbed a considerable amount of moisture. The curve
indicates a temporary increase in resistance, a fall and then a
gradual rise to a steady state. Point ‘A, the steady state, must
be greater than 1.0 MQ. (if the windings are only slightly damp
.the dotted portion of the curve may not appear).

For general guidance expect that the typical time to reach point
‘A" will be:

1 hour for a BC16/18,

2 hours for a UC22/27

3 hours for an HC4,5,6&7

Drying should be continued after point “A” has been reached
for at least one hour.

It should be noted that as winding temperature increases,
values of insulation resistance may significantly reduce.
Therefore, the reference values for insulation resistance can
only be established with windings at a temperature of
approximately 20°C.

If the IR value remains below 1.0 MQ, even after the above
drying methods have been properly conducted, then a
Polarisation Index test [PI] should be carried out.

If the minimum value of 1.0 MQ for all components cannot be
achieved rewinding or refurbishment of the generator will be
necessary.

The generator must not be put into service until the minimum
values can be achieved.

The short circuit must not be applied with
the AVR connected in circuit. Currentin
excess of the rated generator current will
cause damage to the windings.

Important !

After drying out, the insulation resistances should be rechecked
to verify minimum resistances quoted above are achieved.
On re-testing it is recommended that the main stator insulation
resistance is checked as follows:-

Separate the neutral leads

Ground VandW  phase and megger
Ground UandW phase and megger
Ground UandV  phase and megger

U phase to ground
V phase to ground
W phase to ground

If the minimum value of 1.0MQ is not obtained, drying out must
be continued and the test repeated.
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7.2 BEARINGS

Al bearings are supplied sealed for life and are, therefore, not
regreasable.
Important ! The life of a bearing in service is subject to
the working conditions and the
environment.

Important ! Long stationary periods in an environment
where there is vibration can cause false
brinnelling which puts fiats on the ball and
grooves on the races.

Very humid atmospheres or wet conditions
can emulsify the grease and cause
corrosion.

Important! High axial vibration from the engine or
misalignment of the set will stress the
bearing.

_ The bearing, in service, is affected by a variety of factors that
sgether will determine the bearing life. We recommend that the
iealth of the bearings be monitored, using ‘spike energy’ vibration

monitoiing equipment. This will allow the timgly replacement of -

bearings, that exhibit a deteriorating trend, during a major engine
overhaul.

If excessive heat, noise or vibration is detected, change the
bearing as soon as practicable. Failure to do so could result in
bearing failure.

In the event that ‘spike energy’ vibration monitoring equipment is
not available, it is strongly recommend that consideration be given
to changing the bearing during each ‘major engine overhaul'.

Belt driven application willimpose an additional load on bearings.
The bearing life will therefore be significantly affected. It is
important that the side load limits given in SECTION 3 are not
exceeded and the health of the bearing is monitored more closely.

7.3 AIR FILTERS

‘he frequency of filter maintenance will depend upon the severity
Jf the site conditions. Regular inspection of the elements will be
required to establish when cleaning is necessary.

7.3.1 CLEANING PROCEDURE

Removal of filter elements enables access
to LIVE parts.
Only remove elements with the generator

Danger! out of service.

Remove the filter elements from the filter frames. Immerse or
flush the element with a suitable detergent until the element is
clean. Dry elements thoroughly before refitting.
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7.4 FAULT FINDING

Important ! Before commencing any fault finding
procedure examine all wiring for broken

or loose conections.

Four types of excitation control system, involving four types
of AVR, can be fitted to the range of generators covered by
this manual. The systems can be identified by a combination
of AVR type, where applicable, and the last digit of the
generator frame size designation. Refer to the generator
nameplate then proceed to the appropriate subsection as
indicated below:-

EXCITATION CONTROL

DIGIT SUBSECTION
6 SX460 AVR 7.4
4 SX440 AVR 7.4.2
4 SX421 AVR 7.4.3
5 Transformer control 7.4.4
3 MX341 AVR - 7.45
3 MX321 AVR 7.456

7.4.1 SX460 AVR - FAULT FINDING

No voltage 1. Check speed
build-up when 2. Check residual voltage. Refer to
starting set subsection 7.4.7.

3. Follow Separate Excitation Test
Procedure to check generator and
AVR.

. Check speed stability.
Check stability setting. Refer to
subsection 4.6.

-

Unstable voltage
eitheronno-load | 2.
or with load

High voltage 1.

Check speed.

eitheronno-load | 2. Check that generator load is not
or with load capacitive (leading power factor).
Low voltage 1. Check speed.
no-load 2. Check link 1-2 or external hand
trimmer leads for continuity.
Low voltage 1. Check speed.
on-load 2. Check UFRO setting. Refer to

subsection 4.7.1.1.

3. Follow Separate Excitation
Procedure to check generator and
AVR. Refer to subsection 7.5.
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7.4.2 SX440 AVR - FAULT FINDING

No voltage 1. Check link K1-K2 on auxiliary
build-up when terminals.
starting set. 2. Check speed.
3. Check residual voltage. Refer to
subsection 7.4.7.
4. Follow Separate Excitation Test
Procedure to check generator
and AVR. Refer to subsection
7.5.
Unstable voltage |1. Check speed stability.
either on no-load | 2. Check stability setting. Refer to
or with load. subsection 4.6.
High voltage 1. Check speed.
either on no-load | 2. Check that generator load is not
or with load capacitive (leading power
factor).
Low wvoltage 1. Check speed.
_no-load | 2. Check link 1-2 or extemal hand
timmer leads for continuity.
Low voltage 1. Check speed.
on-load 2. Check UFRO setting. Refer to

subsection 4.7.1.1.

. Follow Separate Excitation

Procedure to check generator
and AVR. Refer tosubsection
7.5.

7.4.3 SX421 AVR - FAULT FINDING

No voltage
build-up when
starting set

—_

. Check circuit breaker 'ON'. Refer

to subsection 6.4.1.

. Check speed.

Check residual voltage. Refer to
subsection 7.4.7.

. Follow Separate Excitation

Procedure to check generator
and AVR. Refer to subsection
7.5.

Unstable voltage

either on no-load

1. Check speed stability.

)

Check stability setting. Refer to

or with load subsection 4.6.
High voltage 1. Check speed.
either on no-load | 2. Check link 1-2 or external hand
or with load trimmer leads for continuity.
Check continuity of leads 7-8
and P3-P2 for continuity.
3. Check that generator load is not
capacitive (leading power factor).
Low voltage 1. Check speed.
no-load 2. Check link 1-2 or extemal hand

trimmer leads for continuity.

Q-Pulse Id TMS1076
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Low voltage 1. Check speed.
on-load 2. Check UFRO setting. Refer to
subsection 4.7.1.1.
3. Follow Separate Excitation to
check generator and AVR.
Refer to subsection 7.5.
Excessive 1. Check govemor response.
voltage/speed |2. Refer to generating set
dip on-load manual. Check 'DIP' setting.
switching Refer to subsection 4.7.1.4.

7.4.4 TRANSFORMER CONTROL - FAULT FINDING

No voftage 1. Check transformers rectifiers.
build-up when |2. Check transformer secondary
starting set winding for open circuit.
- .Lowwvolatge- |1. Checkspeed. .. -. . -
2. Check transformer air gap
setting. Refer to subsection
47.2.
High voltage 1. Check speed.
2. Check transformer air gap
setting. Refer to subsection
4.7.2.
3. Check transformer secondary
winding for short circuited tumns.
Excessive 1. Check speed drop on-load.
voltage drop 2. Check transformer rectifiers.
on-load Check transformer air gap

setting. Refer to subsection
47.2.
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7.4.5 MX341 AVR - FAULT FINDING

7.4.6 MX321 AVR - FAULT FINDING

No voltage 1. Check link K1-K2 on auxiliary
build-up when terminals.
starting set 2. Follow Separate Excitation
Test Procedure to check
machine and AVR. Refer to
subsection 7.5.
Loss of voltage |1. First stop and re-start set.
when set running if no voltage or voltage
collapses after short time,
follow Separate Excitation Test
Procedure. Refer to
subsection 7.5.
Generator voltage | 1. Check sensing leads to AVR.
high followed 2. Refer to Separate Excitation
by collapse Test Procedure. Refer to
subsection 7.5.
Voltage unstable |1. Check speed stability.
either on no-load |2. Check "STAB" setting. Refer
--or-wittrload to Load Testing-section for *
procedure.
Refer to subsection 4.6.
Low voltage 1. Check speed.
on-oad 2. If correct check "UFRO"
setting. Refer to subsection
4711,
Excessive 1. Check governor response.

voltage/speed dip
on load switching

Refer to generating set

~manual. Check "DIP"

setting. Refer to subsection
4714,

Sluggish
recovery on load
switching

. Check governor response.

Refer to generating set
manual.
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No voltage
build-up when
starting set

1.

Check link K1-K2 on auxiliary
terminals. Follow Separate
Excitation Test Procedure to
check machine and AVR.
Refer to subsection 7.5.

Voltage very slow
to build up

. Check setting of ramp

potentiometer.
Refer to 4.7.1.5.

Loss of voltage

when set running

. First stop and re-start set. ff no

voltage or voltage collapses
after short time, follow Separate
Excitation Test Procedure.
Refer to subsection 7.5.

voltage/speed dip
on load switching

Refer to generating set
manual. Check "DIP"
setting. Refer to subsection
471.4.

Generator 1. Check sensing leads to AVR.
voltage 2. Refer to Separate Excitation
high followed by Test Procedure. Refer to
collapse subsection 7.5.
. Voltage unstable |-1. Check speed stability.
either on no-load | 2. Check "STAB" setting. Refer to
or with load Load Testing section for
procedure. Refer to subsection
4.6.
Low voltage 1. Check speed.
on-load 2. ff correct check "UFRO"
setting.
Refer to subsection 4.7.1.1.
Excessive 1. Check govemor responses.

Sluggish
recovery on load
switching

. Check govemor response.

Refer to generating set
manual. Check "DWELL"
setting. Refer to Load
Testing section 4.7.1.4.
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7.4.7 RESIDUAL VOLTAGE CHECK

This procedure is applicable to generators with either SX460
or SX440 or SX421 AVR.

With the generator set stationary remove AVR access cover
and leads X and XX from the AVR,

Start the set and measure voltage across AVR terminals 7-8 on
SX460 AVR or P2-P3 on 5X440 or 5X421 AVR.

Stop the set, and replace leads X and XX on the AVR terminals. If
the measured voltage was above 5V the generator should operate
normally.

if the measured voltage was under 5V follow the proceedure
below.

Using a 12 volt d. c. battery as a supply clip leads from battery
negative to AVR terminal XX, and from battery positive through a
diode to AVR terminal X. See Fig. 10.

Important! A diode must be used as shown below to
ensure the AVR is not damaged.

@ avr [
T F2
1000V F1
1A DIODE
(o] (9]
+
OO OO OO

12 Volt Battery

Fig. 11
if the generating set battery is used for field
flashing the generator main stator
neutral must be disconnected from earth.

Important!

Restan the set and note output voltage from main stator, which
should be approximately nominal voltage, or voltage at AVR
terminals 7 and 8 on SX460, P2-P3 on SX440 or $X421 which
should be between 170 and 250 volts.

Stop the set and unclip battery supply from terminals X and XX.
Restan the set. The generator should now operate normally. If
no voltage build-up is obtained it can be assumed a fault exists in
either the generator or the AVR circuits. Follow the SEPARATE
EXCITATION TEST PROCEDURE to check generator windings,
rotating diodes and AVR. Refer to subsection 7.5,

7.5 SEPARATE EXCITATION TEST PROCEDURE

The generator windings, diode assembly and AVH can be checked
using the appropriate following section.

7.5.1 GENERATOR WINDINGS, ROTATING DIODES and
PEAMANENT MAGNET GENERATOR (PMG)

7.5.2 EXCITATION CONTROL TEST.
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7.5.1 GENERATOR WINDINGS, ROTATING DIODES
and PERMANENT MAGNET GENERATOR (PMG)

The resistances quoted apply to a
standard winding. For generators having
windings or voitages other than those
specitied refer to factory for details.
Ensure all disconnected leads are isolated
and free from earth.

Important !

Important ! Incorrect speed setting will give

proportional error in voltage output.
CHECKING PMG
Stant the set and run at rated speed.

Measure the voltages at the AVR terminals P2, P3 and P4. These
should be balanced and within the following ranges:-

50Hz generators - 170-180 volts
60Hz generators - 200-216 volts

- Should the voltages be unbalanced stop the set, remove the PMG

sheet metal cover from the non drive endbracket and disconnect
the multipin plug in the PMG output leads. Check leads P2, P3,
P4 tor continuity. Check the PMG stator resistances between
output leads. These should be balanced and within +/-10% of
2.3 ohms. If resistances are unbalanced and/orincorrect the PMG
stator must be replaced. If the voltages are balanced but low and
the PMG stator winding resistances are correct - the PMG rotor
must be replaced.

CHECKING GENERATOR WINDINGS AND
ROTATING DIODES

This procedure is carried out with leads X and XX disconnected
at the AVR or transformer control rectifier bridge and usinga 12
volt d.c. supply to leads X and XX.

Sian the set and run at rated speed.

Measure the voltages at the main output terminals U, V and W. If
voltages are balanced and within +/~10% of the generator nominal
voltage, referto 7.5.1.1.

Check voitages at AVR terminals 6, 7 and 8. These should be
balanced and between 170-250 volts.

if vollages at main {erminals are balanced but voltage at 6, 7 and
8 are unbalanced, check continuity of leads 6, 7 and 8. Where an
isolaling transformer is fitted (MX321 AVR) check transformer
windings. it faulty the transformer unit must be replaced.

If voltages are unbalanced, refer to 7.5.1,2.
7.5.1.1 BALANCED MAIN TERMINAL VOLTAGES

If all voltages are balanced within 1% at the main terminals, it
can be assumed that all exciter windings, main windings and
main rotating diodes are in good order, and the fault is in the
AVR or transformer control. Refer to subsection 7.5.2 for test
procedure,

If voltages are balanced but low, there is a fault in the main
excitation windings or rotating diode assembly. Proceed as follows
to identity:-

Page 217 of 485



SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

~—ectifier Diodes

“'he diddes on the main rectifier assembly can be checked with
a multimeter. The flexible leads connected to each diode should
be disconnected at the terminal end, and the forward and
reverse resistance checked. A healthy diode will indicate a very
high resistance (infinity) in the reverse direction, and a low
resistance in the forward direction. A faulty diode will give a full
deflection reading in both directions with the test meter on the
10,000 ohms scale, or an infinity reading in both directions.

On an electronic digital meter a healthy diode will give a low
reading in one direction, and a high reading in the other.

Replacement of Faulty Diodes

The rectifier assembly is split into two plates, the positive and
negative, and the main rotor is connected across these plates.
Each plate carries 3 diodes, the negative plate carrying negative
biased diodes and ihe positive plate carrying positive biased
diodes. Care must be taken to ensure that the correct polarity
diodes are fitted to each respective plate. When fitting the diodes
to the plates they must be tight enough to ensure a good
mechanical and electrical contact, but should not be
overtightened. The recommended torque tightening is 4.06 -
1.74Nm (36-42Ib in}.

Surge Suppressor. . _. - o

The surge suppressor is a metal-oxide varistor connected across
the two rectifier plates to prevent high transient reverse voltages
in the field winding from damaging the diodes. This device is not
polarised and will show a virlually infinite reading in both directions
with an ordinary resistance meter. If defective this will be visible
by inspection, since it will normally fail fo short circuit and show
signs of disintegration. Replace if faulty.

Main Excitation Windings

If after establishing and correcting any fault on the rectifier
assembly the output is still low when separately excited, then
the main rotor, exciter stator and’exciter rotor winding resistances
should be checked (see Resistance Charts), as the fault must
be in one of these windings. The exciler stator resistance is
measured across leads X and XX. The exciter rotor is connected
1o six studs which also carry the diode lead terminals. The main
rotor winding is connected across the two rectifier plates. The
respective leads must be disconnecled before taking the readings.

Resistance values should be within +/-10% of the values given
n the table below:-

7.5.1.2 UNBALANCED MAIN TERMINAL VOLTAGES

If voltages are unbalanced, this indicates a fault on the main
stator winding or main cables to the circuit breaker, NOTE: Faults
on the stator winding or cables may also cause noticeable load
increase on the engine when excitation is applied. Disconnect
the main cables and separate the winding leads U1-U2, U5-US,
V1-V2, V5-V6, W1-W2, W5-WE to isolate each winding section.
(U1-L1, U2-L4 on single phase generators).

Measure each section resistance - values should be balanced
and within +/-10% of the value given below:-

AVR CONTROLLED GENERATORS

Frame SECTION RESISTANCES
Size winding 311 | Winding 17 | winding 05 | winding 06
ucz2c 0.09 0.14 0.045 0.03
uc220 0.065 0.1 0.033 0025
uca22E 0.05 0.075 0.028 0.02
uczzF 0.033 0.051 0.018 0.012
uc22G 0.028 0.043 0.014 001
ucz7c 0.03 0.044 0.016 0.011
IO [ 001 - | __o026—. | ;. Dol |...0007

UC27E 0.016 0.025 0.009 0.008
uUc27F 0.012 0019 0.007 0.005
uC27G 0.01 0013 0.006 0.004
uCz27H 0.008 0.014 0.004 0.004
UCD27J 0.006 0.009 - .
UCD27K 0.006 0.009

TRANSFORMER CONTROLLED GENERATORS

SECTION RESISTANCES, 3 PHASE WINDINGS

Fame | ssov | aoov | a1sv | atev | 4sov

50Hz 50Hz 50Hz 80Hz 60Hz
uczac | oo0se | oo7s | oos2 | o055 | 0059
Uc220 | 0054 | 0056 | 0057 | 0049 | 0.054
Uc22E | 0.041 00s | 0053 | o038 | 0041
uceeF | 0031 | ooge | 0033 | ooes | 0031
UC22G |' 0022 | 0026 | 0028 | o021 | 0022

Q-Pulse Id TMS1076

Frame Main Exciter Stator E xciter
Size Rotor Type 1 Type 2° Type 3+ Rator
uczzCc 0.59 21 28 138 a.142
ucz2z20 0.64 21 28 138 0.142
uC22E 0.69 20 30 158 0.156
UC22F 0.83 20 3o 155 0.156
uCc22G .94 20 30 155 .156
ucz27c 112 20 - - 0.156
UCcz27D 1.26 20 - - 0.156
UC27E 1.34 20 - - a.1s2
UC27F 1.52 20 - - o.182
uc2vG 1.69 20 - - o182
ucz7nH 1.82 20 - - o.182
ucope7z) 2.08 20 - - 0.182
UCD27K 2.08 20 - - 0.182

Used with 1 phase transformer controlled 3 phase or 1 phase
generators.

** Used with 3 phase transformer controlled 3 phase generators. 27
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. Measure insulation resistance between sections and each section

to earth.

Unbalanced or incorrect winding resistances and/or low insulation
resistances to earth indicate rewinding of the stator will be
necessary. Refer to removal and replacement of component
assemblies subsection 7.5.3.

7.5.2 EXCITATION CONTROL TEST
7.5.2.1 AVR FUNCTION TEST

All types of AVAR's can be tested with this procedure:

1. Remove exciter field leads X & XX (F1 & F2) from the AVR
terminals X & XX (F1 & F2).

2. Connect a 60W 240V household lamp to AVR terminals
X & XX (F1 &F2).

3. Set the AVR VOLTS control potentiometer fully clockwise.

4. Connect a 12V, 1.0A DC supply to the exciter field leads
X & XX (F1 & F2) with X (F1} to the positive.
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5. Start the generating set and run at rated speed.

6. Check that the generator output voltage is within +/-10% of
rated voltage.

Voltages at AVR terminals 7-8 on S$X460 AVR or P2-P3 on 5X440
or $X421 AVR should be between 170 and 250 volts. If the
generator output voltage is correct but the vollage on 7-8 (or P2-
P3) is low, check auxiliary leads and connections to main
terminals.

Voltages at P2, P3, P4 terminals on MX341 and MX321 should
be as given in 7.5.1.

The lamp connected across X-XX should glow. In the case of the
S5X460, 5X440 and SX421 AVRs the lamp should glow
continuously. In the case of the MX341 and MX321 AVRs the
lamp should glow for approximately 8 secs. and then turn off.
Failure to turn off indicates faulty protection circuit and the AVR
should be replaced. Turning the "VOLTS" controt potentiometer
fully anti-clockwise should turn off the lamp with-all AVR types.

Should the lamp fail to light the AVR is faulty and should be
replaced.

After this test turn VOLTS control
potentiometer fully anti-clockwise.

Important !

7.5.2.2 TRANSFORMER CONTROL

The transformer rectifier unit can only be checked by continuity,
resistance checks and insulation resistance measurement.

Two phase transformer

Separate primary leads T1-T2-T3-T4 and secondary leads
10-11. Examine windings for damage. Measure resistances
across T1-T3 and T2-T4. These will be a low value but should be
balanced. Check that there is resistance in the order of 8 ohms
between leads 10 and 11. Check insulation resistance of each
winding section to earth and to other winding sections.

Low insufation resistance, unbalanced primary resistance, open
or short circuited winding sections, indicates the transformer unit
should be replaced.

Three phase transformer

Separate primary leads T1-T2-T3 and secondary leads 6-7-8 and
10-11-12.

Examine windings for damage. Measure resistances across T1-
T2, T2-T3, T3-T1. These will be low but should be balanced.
Check that resistances are baianced across 6-10, 7-11 and
8-12 and in the order of 18 ohms.

Check insulation resistance of each winding section to earth and
to other winding secticns.

Low insulation resistance, unbatanced primary or secondary
winding resistances, open or shor circuited winding sections
indicates the transformer unit should be replaced.

Rectifier units - Three phase and single phase

With the leads 10-11-12-X and XX removed from the rectifier
unit (lead 12 is not fitted on single phase transformer rectifier
units), check forward and reverse resistances between terminals
10-X, 11-X, 12-X, 10-XX, 11-XX and 12-XX with a multimeter.

A low forward resistance and high reverse resistance should be
read between each pair of terminals. If this is not the case the
unit is faulty and should be replaced.

) _SPO47 Creék Road Cannon Hill SP-S Powér Units for Gensets OM Manual
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7.5.3 REMOVAL AND REPLACEMENT OF
COMPONENT ASSEMBLIES
METRIC THREADS ARE USED THROUGHOUT

Caution!  When lifting single bearing generators,

care is needed to ensure the generator
trame is kept in the horizontal plane.

The rotor is free to move in the frame and
can slide out if not correctly lifted.
Incorrect lifting can cause serious
persanal injury.

7.5.3.1 REMOVAL OF PERMANENT MAGNET
GENERATOR (PMG)

1. Remove 4 screws helding the sheet metal cylindrical cover at
the non-drive end and remove the cover.

2. Disconnect the in line connector from the PMG stator (3 wires
go to this connector). It may be necessary to cut off the nylon
cable fie first.

3. Remove the 4 threaded pillars and clamps holding the PMG
stator onto the end bracket.

4. Tap the stator out of the 4 spigets and withdraw. The highly

magnetic rotor will attract the stator. Take care to avoid contact
which may damage the windings.

5. Remove the bolt in the centre from the rotor shaft and pull off
the rotor. It may be necessary to gentiy tap the rotor away.
Take care to tap gently and evenly - the rotor has ceramic
magnets which are easily broken by shock.

Important 1 The rotor assembly must not be dismantled.
Replacement is a reversal of the above procedure.
7.5.3.2 REMOVAL OF BEARINGS

Important ! Position the main rotor so that a full pole

face of the main rotor core is at the
bottom of the stator bore.

NOTE: Removal of the bearings may be effected either after the
rotor assembly has been removed OR more simply by removal
of endbracket(s). Reterto 7.5.3.3.and 7.5.3.4,

The bearings are pre-packed with grease and sealed for life.

The bearing(s) are a press fit and can be removed from the shaft
with 3 leg or 2 leg manual or hydraulic bearing pullers.

SINGLE BEARING ONLY: Betore trying to pull off the bearing
remove the small circlip retaining it.

When fitting new béarings use a bearing heater to expand the
bearing before fitting to the shaft. Tap the bearing into place
ensuring that it contacts the shoulder on the shaft.

Refit the retaining circlip on single bearing generators.

7.5.3.3 REMOVAL OF ENDBRACKET AND EXCITER
STATOR

1. Remove exciter leads X+, XX- at the AVR.

2. Slacken 4 bolts (2 each side) situated on horizontal centre
line holding the terminal box.

3. Remove 2 bolts helding lifting lug, at the nen-drive end, and
remove lug.
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4. Remove sheet metal cylindrical cover (4 screws) over
PMG (if fitted)

or
Remove shallow sheet metal cover (4 screws) at the non-
drive end.

5. Ease up the terminal box and support clear of the non-
drive endbracket.

6. Remove 6 bolts holding the non-drive endbracket to the
stator bar assembly. The endbracket is now ready for
removal.

7. Replace the lifting lug onto the endbracket and sling the
endbracket on a hoist to facilitate lifting.

8. Tap the endbracket around its perimeter to release from
the generator. The endbracket and exciter stator will come
away as a single assembly.

9. Remove the 4 screws holding the exciter stator to the
endbracket and gently tap the exciter stator to release it.
Replacement is a reversal of the above procedure.

7.5.3.4 REMOVAL OF THE ROTOR ASSEMBLY

Remove the permanent magnet generator. Refer to 7.5.3.1

or

Remove the four screws holding the sheet metal cover at the
non drive end and remove cover.

With the PMG rotor removed single
bearing generator rotors are free to move
in the frame. Ensure frame is kept in the
horizontal plane when lifting.

Caution !

TWO BEARING GENERATORS

1. Remove 2 screws holding the sheet metal cover around
the adaptor at the drive end and remove the cover.

2. Remove the bolts holding the adaptor to the endbracket
at the drive end.

3. Tap off the adaptor. It may be preferred to sling the adaptor
first depending on its size and weight.

4. Remove the screens and louvres (if fitted) at each side on the
drive end.

Now ensure that the rotor is positioned with a full pole face at the
bottom centre line. This is to avoid damage to the bearing exciter,
or rotor winding, by limiting the possible rotor downward
movement to the air gap length.

5. Remove 6 bolts holding drive endbracket onto adaptor ring
DE. The boltheads face towards the non-drive end. The
top bolt passes through the centre of the lifting lug.

6. Tap the drive endbracket away from the adaptor ring DE
and withdraw the endbracket.

7. Ensure the rotor is supported at the drive end on a sling.

8. Tap the rotor from the non-drive end to push the bearing clear
of the endbracket and its position within an 'O’ ring.

9. Continue to push the rotor out of the stator bore, gradually
working the sling along the rotor as it is withdrawn, to ensure
that it is fully supported all the time.

29
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SINGLE BEARING GENERATORS

1. Remove the screws, screens and louvres (if fitted) at each
side on drive end adaptor.

2. UCI224, UCI274,UCM224, UCM274, UCD274 Only

Remove 6 bolts holding the adaptor at the drive end.
It may be preferred to sling the adaptor. on a hoist.
The bolt heads face towards the non-drive end. The
top bolt passes through the centre of the lifting lug.

2a. UCD224 Only

Remove 6 bolts holding the adaptor at the drive end.
It may be preferred to sling the adaptor on a hoist.

3. UCI224, UCI274, UCM224, UCM274, UCD274 Only
Tap the adaptor away from stator bar adaptor ring.
3a. UCD224 Only
Tap the adaptor away from stator bar assembly.

ALL SINGLE BEARING GENERATORS

4. Ensure the rotorvi's éupborted at drive end on a sling..
5. Tap the rotor from the non-drive end to push the bearing
clear of the endbracket and its position within an 'O’ ring.

6. Continue to push the rotor out of the stator bore, gradually
-working the sling along the rotor as it is withdrawn, to ensure
that it is fully supported at all times.

Replacement of rotor assemblies is a reversal of the procedures
above.

Before commencing re-assembly, components should be checked
for damage and bearing(s} examined for loss of grease.

Fitting of new bearing(s) is recommended during major overhaul.

Before replacement of a single bearing rotor assembly, check
that the drive discs are not damaged, cracked or showing other
signs of fatigue. Also check that the holes in the discs for drive
fixing screws are not elongated.

Damaged or worn components must be replaced.

When major components have been
replaced, ensure that all covers and
guards are securely fitted, before the

Caution !

generator is put into service.

7.6 RETURNING TO SERVICE

After rectification of any faults found, remove all test connections
and reconnect all control system leads.

Restart the set and adjust VOLTS control potentiometer on AVR
controlled generators by slowly turning clockwise until rated
voltage is obtained.

Refit all terminal box covers/access covers and reconnect heater
supply.

Failure to refit all guards, access covers
and terminal box covers can result in
personal injury of death.

Caution !
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| SECTION 8

SPARES AND AFTER SALES SERVICE
8.1 RECOMMENDED SPARES

Service parts are conveniently packaged for easy identification.
Genuine parts may be recognised by the Nupart name.

i We recommend the following for Service and Maintenance. In
critical applications a set of these service spares should be held
with the generator.

AVR Controlled Generators

1. Diode Set (6 diodes with surge suppressor) RSK 2001
2. AVR SX440 ECO0 24030
AVR S§X460 E000 24602
! AVR SX421 E000 24210
AVR MX321 E000 23212
AVR MX341 E000 23410
3. Non drive end Bearing uc22 051 01032
ucaz 051 01049
4. Drive end Bearing uca2 051 01044 . e
uca7 051 01050

Transformer Controlled Generators (UC22 Only)

1. Diode Set (6 diodes with surge suppressor) RSK 2001

2. Diode Assembly E000 22006
3. Non drive end Bearing uc22 ° 051 01032
4. Drive end Bearing uc22 051 01044

When ordering parts the machine serial number or machine
identity number and type should be quoted, together with the
part description. For location of these numbers see paragraph
1.3.

Orders and enquiries for parts should be addressed to:

Newage International Limited
Nupart Department

PO Box 17, Barnack Road
STAMFORD

Lincolnshire

PES 2NB

ENGLAND

Telephone: 44 (0) 1780 484000
Fax:.44 (0) 1780 766074

Or any of our subsidiary companies listed on the back cover.

8.2 AFTER SALES SERVICE

A full technical advice and on-site service facility is available from
our Service Department at Stamford or through our Subsidiary
Companies. A repair facility is also available at our Stamford
Works.
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PARTS LIST
TYPICAL SINGLE BEARING GENERATOR
Plate Ref. Description Plate Ref. Description
1 Stator 25 Main Rectifier Assembly - Reverse
2 Rotor 26 Varistor
3 Exciter Rotor 27 Diode - Forward Polarity
4 Exciter Stator 28 Diode - Reverse Polarity
5 N.D.E. Bracket 29 Lifting Lug - D.E.
6 CoverN.D.E. 30 Lifting Lug - N.D.E.
7 Bearing 'O' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring
8 Bearing N.D.E. 32 Main Terminal Panel
9 Bearing Circlip N.D.E. 33 Terminal Link
10 D.E. Bracket/Engine Adaptor 34 Edging Strip
11 D.E. Screen 35 Fan
12 Coupling Disc 36 Foot Mounting Spacer
13 Coupling Bolt 37 Cap Screw
14 Foot 38 AVR Access Cover
15 Frame Cover Bottom 39 AVR Anti-Vibration Mounting Assembly
16 Frame Cover Top 40 Auxiliary Terminal Assembly
17 Air Inlet Cover !
18 Terminal Box Lid
19 Endpanel D.E.
20 Endpanel N.D.E.
21 AVR
22 Side Panel
23 AVR Mounting Bracket
24 Main Rectifier Assembly - Forward ,

N.D.E.
D.E.
PMG
AVR

Non Drive End
Drive End

Permanent Magnet Generator
Automatic Voltage Regulator

Active 10/12/2014
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Fig. 11. :g
TYPICAL SINGLE BEARING GENERATOR
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PARTS LIST
TYPICAL TWO BEARING GENERATOR
|
Plate Ref. Description Plate Ref. | Description
1 Stator 25 Main Rectifier Assembly - Reverse
2 Rotor 26 Varistor
3 Exciter Rotor 27 Diode - Forward Polarity
4 Exciter Stator 28 Diode - Reverse Polarity
5 N.D.E. Bracket 29 Lifting Lug - D.E.
6 CoverN.D.E. 30 Lifting Lug - N.D.E.
7 Bearing '‘O' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring
8 Bearing N.D.E. 32 Main Terminal Panel
9 Bearing Wave Washer D.E. 33 Terminal Link
10 D.E. Bracket 34 Edging Strip
11 D.E. Screen 35 Fan
12 Bearing D.E. -36 Foot Mounting Spacer
14 Foot 37 Cap Screw
15 Frame Cover Bottom 38 AVR Access Cover
16 Frame Cover Top 39 AVR Anti-Vibration Mount
17 Air Inlet Cover 40 Auxiliary Terminal Assembly
18 Terminal Box Lid 42 PMG Exciter Rotor
19 Endpanel D.E. 43 PMG Exciter Stator
20 Endpanel N.D.E. 44 PMG Bolt
21 AVR 45 PMG Pillar
22 Side Panel 46 PMG Clamp
23 AVR Mounting Bracket 47 PMG Dowel
24 Main Rectifier Assembly - Forward

N.D.E.
D.E.
PMG
AVR

Non Drive End

Drive End

Permanent Magnet Generator
Automatic Voltage Regulator

VAchv_e 10/12/2014
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Fig. 12.
TYPICAL TWO BEARING GENERAT
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PARTS LIST

TYPICAL TWO BEARING (SERIES 5) GENERATOR

NN INDN = = -
FPOAN20O0OINONARWN2O0OPRNDOTAWN

Frame Cover Bottom
Frame Cover Top

Air Inlet Cover
Terminal Box Lid
Endpanel D.E.
Endpanel N.D.E.
Series 5 Control Gear
Side Panel

Main Rectifier Assembly - Forward

Plate Ref. Description Plate Ref. Description
Stator 25 Main Rectifier Assembly - Reverse
Rotor 26 Varistor
Exciter Rotor 27 Diode - Forward Polarity
Exciter Stator 28 Diode - Reverse Polarity
N.D.E. Bracket 29 Lifting Lug - D.E.

Cover N.D.E. 30 Lifting Lug - N.D.E.
Bearing 'O' Ring N.D.E. 31 Frame to Endbracket Adaptor Ring
Bearing N.D.E. 32 Main Terminal Panel
Bearing Wave Washer D.E. 33 Terminal Link
D.E. Bracket 34 Edging Strip
D.E. Screen 35 Fan
Bearing D.E. 36 Foot Mounting Spacer
37 Cap Screw
Foot \

!

i
i
i

N.D.E.
D.E.

Non Drive End
Drive End
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TYPICAL TWO BEARING (SERIES 5) GENERATOR
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Fig. 14.

ROTATING RECTIFIER ASSEMB

r
’_j_tr—' Exciter Rotor Leads
b1
.
Diode Leads & Exciter Rotor T ”"’ii == = L.
Leads fitted as shown on assembly Bin
ik
[
F4
I-r

5~

Scrap Section A-A

Diode Lead Assembly

BE
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Plate Ref.

Description

o)
g

OC®M~NOWN AW

—
[

Hub

Fin

Diode (fwd)
Diode (rev)
Hx. Screw
Hx. Nut

Pl1. Washer
SC. L/'Washer
Varistor

Hx. Screw

N2 O0ao DA WWNN =

NOTES:
Fitting of Diodes.

1. Underside of diodes to be smeared with Midland Silicone

'Heat Sink' compound type MS2623. This compound
must not be applied to the diede threads.

2. Diodes to be tightened to a torque of 2.03 - 2.37 Nm.

:3. For Nupart rectifier service kit see page 28.
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This manual is available in the following languages on request
English, French, German, Italian and Spanish.

Denne manual er til radighed pa felgende sprog: engelsk, fransk, tysk, italiensk og spansk.
Denne handboken er tilgjengelig pa de falgende sprakene: engelsk, fransk, tysk, italiensk og spansk.

Sur simple demande, ce manuel vous sera fourni dans I'une des langues suivantes: anglais, frangais, allemand, italien,
espagnol.

Dieses Handbuch ist auf Anfrage in den folgenden Sprachen erhaltlich: Englisch, Franzdsisch, Deutsch, Italienisch, Spanisch.
Deze handleiding is op verzoek leverbaar in de volgende talen: Engels, Frans, Duits, Italiaans, Spaans.
Este manual pode também ser obtido nas seguintes linguas: inglés, francés, alemao, italiano e espanhol.

Tama kasikirja on saatavissa pyynnosta seuraavitia kielilld: Englanti, ranska, saksa, italia, espanja.

Il presente manuale & disponibile, su richiesta, nelle seguenti lingue: inglese, francese, tedesco, italiano e spagnolo.

.
Este manual también puede solicitarse en los siguientes idiomas: ingl€s, francés, aleman, italiano e espafiol.

AuTO TO eYXEIPIOIO 0BNYIWY XPNOewe SlaTiBeTal 0TI AKOAOUBEC YAWOOEC KATOMY aAlTAOEVS: AyyAikd, MaAAka
Mepuavika, Itakikq, lonavika.
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A.C. GENERATOR WARRANTY

WARRANTY PERIOD

A.C. Generators

In respect of a.c. generators the Warranty Period is eighteen months from the date when the
goods have been notified as ready for despatch by N.I. or twelve months from the date of first
commissioning (whichever is the shorter period).

DEFECTS AFTER DELIVERY

We will make good by repair or, at our option, by the supply of a replacement, any fauit which
under proper use appears in the goods within the period specified on Clause 12, and is found
on examination by us to be solely due to defective material and workmanship; provided that the
defective part is promptly returned, carriage paid, with all identification numbers and marks
intact, or our works or, if appropriate to the Dealer who supplied the goods.

Any part repaired or replaced, under warranty, will be returned by N.I. free of charge (via sea
freight if outside the UK).

We shall not be liable for any expenses which may be incurred in removing or replacing any part

sent to us for inspection or in fitting any replacement supplied by us. We shall be under no
_iability for defects in any goods which have not been properly installed in accordance with N.I.
recommended installation practices as detailed in the publications 'N.I. Installation, Service and
Maintenance Manual' and 'N.|. Application Guidelines', or which have been improperly stored
or which have been repaired, adjusted or altered by any person except ourselves or our authorised
agents, or in any second-hand goods, proprietary articles or goods not of our own manufacture
although supplied by us, such articles and goods being covered by the warranty (if any) given
by the separate manufacturers.

Any claim under this clause must contain fully particulars of the alleged defect, the description
of the goods, the date of purchase, and the name and address of the Vendor, the Serial Number
(as shown on the manufacturers identification plate) or for Spares the order reference under
which the goods were supplied.

Our judgement in all cases of claims shall be final and conclusive and the claimant shall accept
our decision on all questions as to defects and the exchange of a part or parts.

Our liability shall be fully discharged by either repair or replacement as above, and in any event
shall not exceed the current list price of the defective goods.

Nur liability under this clause shall be in lieu of any warranty or condition implied by law as to the

juality or fitness for any particular purpose of the goods, and save as expressly provided in this
clause we shall not be under any liability, whether in contract, tort or otherwise, in respect of
defects in goods delivered or for any injury, damages or loss resulting from such defects or from
any work undone in connection therewith.

MACHINE SERIAL NUMBER

Q-Pulse Id TMS1076 Active 10/12/2014 Page 232 of 485



o -SPO47 Creek Road Cannon HIII-S?S P(gv-v“er Un-iTs for Gensets OM Manual

NEWAGE INTERNATIONAL LIMITED

REGISTERED QFFICE AND ADDRESS:

PO BOX 17

BARNACK ROAD

STAMFORD
LINCOLNSHIRE

PES 2NB ENGLAND

Telephone: 44 (Q) 1780 484000

Fax:
Web site:

44 (0) 1780 484100
www.newagestamford.com

SUBSIDIARY COMPANIES

1 AUSTRALIA:

2 CHINA:

3 GERMANY:

4 INDIA:

5 ITALY:

6 JAPAN:
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NEWAGE ENGINEERS PTY. LIMITED

PO Box 6027, Baulkham Hills Business Centre,
Baulkham Hills NSW 2153.

Telephone: Sydney (61) 2 9680 2299

Fax: (61} 2 9680 1545

WUXINEWAGE ALTERNATORS LIMITED
Plot 49-A, Xiang Jiang Road

Wuxi High - Technical Indusirial Dev. Zone
Wuxi, Jiangsu 214028

PRof China

Tel: (86) 510 5216212

Fax: (86} 510 5217673

NEWAGE ENGINEERS G.m.b.H.
Rotenbrickenweg 14, D-22113 Hamburg,
Telephone: Hamburg {(49) 40 714 8750
Fax: {49} 40 714 87520

C.G.NEWAGE ELECTRICAL LIMITED

C33 Midc, Ahmednagar 414111, Maharashtra.
Telephone: (91) 241 778224

Fax: (91} 241 777494

NEWAGE ITALIA S.r.t,

Via Triboniano, 20156 Milan.
Telephone: Milan (39) 02 380 00714
Fax: (39) 02 380 03664

NEWAGE INTERNATIONAL JAPAN
8 - 5 - 302 Kashima

Hachioji-shi

Tokyo, 192-03

Telephone: (81} 426 77 2881

Fax: (81) 426 77 2884
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7 NORWAY:

8 SINGAPCRE:

9 SPAIN:

10 US.A:

NEWAGE NORGE A/S

@kem Naeringspark, Kabeigt. 5
Postboks 28, @kern, 0508 Oslo
Telephone: Oslo (47) 22 97 44 44
Fax: (47} 22 97 44 45

NEWAGE ASIA PACIFIC PTELIMITED
10 Toh Guan Road #05-03

TT International Tradepark
Singapore 608838

Telephone: Singapore (65) 794 3730
Fax: (65} 838 3065

Telex: RS 33404 NEWAGE

STAMFORD IBERICA S.A.

Cira. Fuenlabrada-Humanes, km.2
Poligono Industrial “Los Linares®

C/Pico de Almanzor, 2

E-28970 HUMANES DE MADRID (Madrid}
Telephone: Madrid (34) 91 604 B587/8528
Fax: (34) 91 604 81 66

NEWAGE LIMITED

4700 Main St, NE.

Fridtey

Minnesota 55421
Telephone: (1) 800 367 2764
Faux: (1} BOO 863 9243

© 1958 Newage Intemational-Limiter.
Printed in Englan
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,/ GE Fanuc Automation

Series 90™30 PLCs

The Senes 90"“I -30° PLCs are a family of

controllers I/ﬁ systems and specialty
modules designed to meet the demand for
versatile industrial solutions. With its
single overall control architecture, the
Series 90-30 has been the PLC of record in
over 200,000 appfications, such as high-
speed packaging, material handling,
complex motion control, water treatment,
continuous emissions monitoring, mining,

food processing, elevator control,

injection molding and many more.

Thanks to its modular design, the Series 90-30 offers unmatched versatility. Configure just the system you need, saving critical
space and reducing cost.

With over 100 I/0 modules, the Series 90-30 PLC can be adapted to a wide range of applications.
» Digital interfaces for push buttons, switches, proximity sensors, relays, contactors and many other devices
* Analog modules with varying degrees of resolution for flow, temperature or pressure applications
* Direct connect wiring Or remote termination
* Local or remote )/0 systems

Series 90-30 Ethernet communications provide a real-time link between the plant floor and the boardroom. You can begin with an
Ethernet-enabled CPU, or at a later date, choose from our selection of rack-mounted Ethernet modules. The Series 90-30 Ethernet

module supports both SRTP and Modbus TCP/(P application protocaols. i //f::}\\
The scaleable processing power in the Series 90-30 CPU creates a clear upgrade path. Create th/ xs e//hats ideal today, while \ \g .
Co

leaving open the option of creating a more powerful system tomorrow — without having to change®youra pllcatlon software

f;//,__

Motion control integrated into the Series 90-30 fosters high performance point-to-point appllcatlons

Vw4

A variety of Series 90-30 field bus interfaces enables distributed control and/or 1/0. Chopse frém Ethernet EGD Profrbus DP™, -

/ .
Genius®, DeviceNet™ and Interbus-S™ modules. Field Bus interface modules are easy/to rns{all and qunck t6: confrgure Rlug: them'_:{
into an existing system or design a new system around them. T aa . y

0 |

‘Ease of programming is a strong suit of the Series 90-30. Choose the programmmg optrons that meet@ur needs: Wlndows‘D based

IEC programming, advanced C or State Logic®. Floating point math, PID, indirect érddressmg array moves a‘r’rd s{equfencrr{g are ]ust a
few of the over 200 instructions available. / /' l s ) \ v /

ek

The Series 90-30 stands out among small controis for offering redundancy’ optlons The Serres 90- 30 |s the Iow cost solutron‘for e

Ha
high availability applications, with redundant CPUs and power supplies. “ % \\ S 5«} /7

-

Easy trouble shooting and machine setup using a handheld PDA. CIMPLICITY“% Machlne Edmon Logic Developer PDA soﬁtware /
allows you to interface a Palm® handheld device to your Series 96-30 controller.. Wlth Logrc Developer PDAT you,can ;‘ / {/

monitor/change data, view diagnostics, force ON/OFF, and configure machine se{tup — savmg you time’ and,mcreasmg ;})roductrvrty

'\- B g / S / "
\‘\\\ - ’l( i ,/ A \'\1 \‘\
A\ : S : / : N
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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.

_____ . o ) 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 North America, Inc.

1 : Alarm Master Field Control Modelmaster Series 90

' CIMPLICITY GEnet Motion Mate Series One

. CIMPLICITY Control Genius PowerMotion Seres Six

i CIMPLICITY PowerTRAC  Genius PowerTRAC ~ ProLoop Series Three
‘ CIMPLICITY 90-ADS Helpmate PROMACRO VuMaster

: CIMSTAR Logicmaster Series Five Workmaster

©Copyright 1998—2002 GE Fanuc Automation North America, Inc.
All Rights Reserved.
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RFI Standards

The Series 90-30 PLC and its associated modules have been tested and found to meet or exceed the
requirements of FCC Rule, Part 15, Subpart J. The Federal Communications Commission (FCC)
requires the following note to be published according to FCC guidelines.

NOTE

This equipment generates, uses, and can radiate radio frequency energy and if not installed in
accordance with this instruction manual, may cause harmful interference to radio communications.
It has been tested and found to comply with the limits for a Class A digital device pursuant to Part
15 of the FCC Rules, which are designed to provide reasonable protection against harmful
interference when operated in a commercial environment. Operation of this equipment in a
residential area 1s likely to cause harmful interference, in which case the user will be required to
correct the interference at his own expense.

The following note is required to be published by the Canadian Department of Communications.

NOTE

This digital apparatus does not exceed the Class A limits for radio noise emissions from digital
apparatus set out in the radio interference regulations of the Canadian Department of
Communications.

The following statements are required to appear in the Series 90_-30 Installation Manual and the
Series 90 .-30 I/0 Specifications Manual 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.

4. ALL UNUSED SLOTS IN ALL BASEPLATES MUST BE POPULATED WITH FILLER
MODULES, 1C693ACC310, OR EQUIVALENT.

GFK-03560 i
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Preface

This manual describes the GE Fanuc Series 90-30 Programmable Logic Controller (PLC). It
contains a description of hardware components and provides basic hardware installation
procedures. The Series 90-30 PLC is a member of the Series 90_ family of Programmable Logic
Controllers from GE Fanuc.

For a list of product standards, refer to data sheet GFK-0867B or later, GE Fanuc Approvals,
Standards, General Specifications which lists all of the standards for GE Fanuc products.
Installation instructions in this manual are provided for installations that do not require special
procedures for noisy or hazardous environments. For installations that must conform to more
stringent requirements (such as CE Mark), see GFK-1179, Installation Requirements for

Conformance to Standards. : -

What’s New in This Manual

&  Added the model 374 CPU, which supports connection to an Ethernet network through two
built-in 10BaseT/100BaseTx auto-negotiating full-duplex Ethernet ports. Models 364 (release
9.10 and later) and 374 are the only Series 90-30 CPUs that support Ethernet Global Data,
Note that the CPU374 is supported only by the Windows®-based programmers.

w  Other corrections and clarifications as necessary.

Related Publications

GFK-0356Q

Q-Pulse Id TMS1076

For more information on Series 90-30 products, refer to these publications. (For a publication to
product catalog number cross-reference refer to Appendix G):

GFK-0255 - Series 90™ PCM and Support Software User’s Manual

GFK-0256 - MegaBasic™ Programming Reference Manual

GFK-0293 - Series 90™ -30 High Speed Counter User’s Manual

GFK-0401 - Workmaster® 11 PLC Programming Unit Guide to Operation

GFK-0402 - Series 90™ -30 and 90-20 PLC Hand-Held Programmer User’s Manual

GFK-0412 - Genius® Communications Module User’s Manual

GFK-0466 - Logicmaster 90™ Series 90™ -30/20/Micro Programming Software User’s Manual
GFK-0467 - Series 90™ -30/20/Micro Programmable Controllers Reference Manual

GFK-0487 - Series 90™ PCM Development Software (PCOP) User’s Manual

GFK-0499 - CIMPLICITY® 90-ADS Alphanumeric Display System User’s Manual
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GFK-0582 - Series 90™ PLC Serial Communications User’s Manual

GFK-0631 - Series 90™ -30 I/O LINK Interface User’s Manual

GFK-0641 - CIMPLICITY® 90-ADS Alphanumeric Display System Reference Manual
GFK-0664 - Series 90™-30 PLC Axis Positioning Module Programmer’s Manual

GFK-0685 - Series 90™ Programmable Controllers Flow Computer User’s Manual
GFK-0695 - Series 90™-30 Enhanced Genius) Communications Module User’s Manual
GFK-0726 - Series 90™-30 PLC Slétc Logic Processor User’s Guide

GFK-0732 - Series 90™.30 PLC ECLiPS User’s Manual

GFK-0747 - Series 90™-30 PLC OnTOP User’s Guide

GFK-0750 - OnTop for Series 90™-3( (Slate Logic) Program User’s Manual

GFK-0781 - Motion Mate™ APMBO;D for Serie;—éa;:éo PLC Follower Mode User’s Manual
GFK-0823 - Senies 90™ -30 1/O LINK Master Module User’s Manual

GFK-0828 - Series 90™ -30 Diagnostic System User’s Manual

GFK-0840 - Motion Mate™ APM300 for Series 90™ -30 PLC Slandard Mode User’s Manual
GFK-0867 - GE Fanuc Product Agency Approvals, Standards, General Specifications
GFK-0898 - Series 0™ -30 PLC I/O Module Specifications

GFK-1028 - Series 90™ -30 1/O Processor Module User’s Manual

GFK-1034 - Series 0™ -30 Genius® Bus Controller User’s Manual

GFK-1037 - Series 90™ -30 FIP Remote I/O Scanner User’s Manual

GFK-1056 - Series 90™ -30 State Logic Control System User’s Manual

GFK-1186 - TCP/IP Ethernet Communicatiens for the Series 90_-30 PLC Station Manager Manual
GFK-1179 - Series 90™ PLC Installation Requirements for Conformance to Standards
GFK.-1464 - Motion Mate DSM302 for Series 90™-30 PLCs User’s Manual

GFK-1466 - Temperature Control Module for the Series 90™-30 PLC User’s Manual
GFK-1541 - TCP/IP Ethernet Communications for the Series 90™ PLC User’s Manual

Series 90™.30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q
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Overview of the Series 90-30 PLC

The Series 90™-30 Programmable Lagic Controller (PLC) is a member of the GE Fanuc Series 90

PLC family.

The Basic-Parts of a Series 90-30 PLC

The Series 90-30 PLC is very versatile because (1) it is programimable, and (2) it is assembled from
a wide variety of modular, plug-together components. Therefore, by choosing the correct
components and developing an appropriate program, the PLC can be used for an almost unlimited
variety of applications. Although there are many choices of individual hard ware components to use
in a system, there are just a few basic categories. Each of these component categories is covered in
detail in a separate chapter in this manual. They are introduced in this chapter so you can see how

they fit together:

B Baseplates
Power Supplies
CPUs

1/0 Modules
Option Modules
Cables

Baseplates

The baseplates are the foundation of the PLC system because most other components mount on
them. As a basic minimum, every system has at least one baseplate, which usually contains the
CPU (in which case, it is referred to as “the CPU Baseplate™). Many systems require more modules
than can be mounted on one baseplate, so there are also Expansion and Remote baseplates that
connect together. The three categories of baseplates, CPU, Expansion, and Remote, are available in
two sizes, 5-slot and 10-slot, named according to the number of modules they can hold.

Power Supply Modules

Every baseplate must have its own power supply. The power supply always mounts in a
baseplate’s left-most slot. There are several power supply models available to meet a variety of

requirements.

Active 10/12/2014
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1
CPUs
The CPU is the manager of the PLC. Every PLC system must have one. A CPU uses the
instructions in its firmware and application program to direct the PLC’s operation and to monitor
the system to make sure there are no basic faults. Some Series 90-30 CPUs are built into
baseplates, but most are contained in plug-in modules. In some cases, the CPU resides in a
Personal Computer using a Personal Computer Interface Card that interfaces to Series 90-30 Input,
Output, and Option modules.
Input and Output (I/0) Modules
These modules enable the PLC to interface with input and output field devices such as switches,
sensors, relays, and solenoids. They are available in both discrete and analog types.
Option Modules
- - : ~-These modules extend the capability of-the PLC beyond the basic functions. These provide such --=
things as communications and networking options, motion control, high speed counting,
temperature control, interfacing to operator interface stations, etc.
Cables
These connect the PLC components together or to other systems. Many standard prefabricated
cables are available from GE Fanuc. They are primarily used to:
B Interconnect baseplates
® Connect a programmer to the CPU or to an option module
N Connect option modules to field devices or other systems.
Assembling a Basic Series 90-30 PLC System
Let’s assemble, on paper, a basic system using the following components:
B Baseplate
® Power Supply module
# CPU module
B Some /O modules
We’ll start with the baseplate. To keep it simple, we’ll use a 5-slot size. Note that a 5-slot
baseplate actually has six slots, but the power supply slot is not numbered. Note also, that this
baseplate has a CPU slot, which is slot number 1, and it has an expansion connector on the right
end, which is used for connecting to another baseplate if the system has more than one baseplate.
1-2 Series 90-30°-PLC Installation and Hardware Manual — August 2002 GFK-0356Q
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Figure 1-1. Five-Slot CPU Baseplate

/0 Bus
Expansion
Connector

Next, we’ll add a power supply module. It mounts in the unnumbered slot on the left end of the

ba‘SéfilaTef’T‘}xis slot has a unique connector that will only fit a power supply module.

O pwr
GE Fanuc O ox
Serles 9030 O RUN
O arT
/ HIGH CAPACITY
POWER SUPPLY
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19]] | e
~
100-240 VAC
A
=
@l .
24 VDC
“@I OuTPUT
- 0.8A MAX.
8
A
T
T
E
R
Y
=1

Figure 1-2. Power Supply Module
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Then add a CPU module. A CPU module can only mount in baseplate slot 1, next to the power
supply. Slot 1 has a unique connector that will only fit CPU or special Option modules.

CPU331

Figure 1-3. CPU Module

To finish, we will add some I/O modules to baseplate slots 2 through 5.

A12345878
B12345678

L

Figure 1-4. /O Module
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Figure 1-5. Assembling the System
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When assembled, the system will look like this:

e

/

o
GE Fanuc Ox
SERIES 90-30 (o1

Omrr

e | o

A12345878 | A12343678,
B12345878 | B12345878

A12343478,
B12345670

A(i!lsl1l'
Bt2343878

et HIGH CAPALITY
POWER SUPPLY
PROGRAMMARLE

1

Figure 1-6. A Basic System

An assembly of baseplate and modules such as this one is called a “Rack.”

What else would be needed to make this basic system functional?

To make this basic system functional, you would need:

B  Mounting. Safe, secure mounting for the PLC in a protective enclosure.

/

B  Wiring. This includes properly installed incoming power to the power supply, as well as
wiring from the I/O modules to field devices such as switches, sensors, solenoids, relays, etc.

® Program. An application program for the PLC to run. This is developed with GE Fanuc PLC

programming software.

What if the application requires more than five modules?

You could use a 10-slot baseplate, shown in the next picture:

----------------------------

. .
-------------------------

---------

----------

:::::::::

---------

|||||||||

’
---------

i

E

yu

Figure 1-7. Ten-Slot Rack

|

%

veul

&

/0 Bus Expansion Connector
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What if the application requires more than ten modules?

GFK-03360

Q-Pulse Id TMS1076

You can add one or more Expansion or Remote racks to this system. Some CPUs can support up to

seven additional racks. If you added seven additional 10-slot racks, you could have 70 more

modules.

Racks are interconnected in a “daisy-chain™ cabling arrangement. This interconnection system is

called the “I/O Expansion Bus.” The connections are made from one baseplate’s /O Bus
Expansion Connector (shown in the figure above) to the next one’s. The I/0 Bus Expansion
Cables, shown below, have a double connector on one end to facilitate these connections.

Female Connector

g &

Male Connector

Figure 1-8. YO Bus Expansion Cable

Chapter I Overview of the Series 90-30 PLC
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The next figure shows a system that has a CPU baseplate, one Expansion rack and three Remote
racks. Notice that the last rack, the one at the end of the /0 Expansion Bus, must be terminated.
A convenient way of terminating the bus is with an IC693ACC307 I/0 Bus Terminator Plug, as

shown.
CP| LATE
cPU
BASEPLATE J Eg D «
R
EXPANSION
BASEPLATE
XPA| BASEPLA

MAXIMUM DISTANCE
FROM CPU = 50 FEET

| (ISMETERS) |

T

[
5
=

j)

REMOTE

BASEPLATE ] l: D «

REMQTE BASEPLATE

REMOTE
BASEPLATE :l

T

REMOTE
BASEPLATE

VO BUS

MAXIMUM DISTANCE U TERMINATOR
FROM CPU = 700 FEET D : ‘¢ PLUG

(213 METERS) N1 IC693ACCI07

Figure 1-9. Connecting Expansion and Remote Baseplates

What is the Difference Between Expansion and Remote baseplates?

The main factor to consider is distance. How far will the baseplate be from the CPU baseplate? If
the cabling distance from the CPU baseplate is 50 feet (15 meters) or less, use an Expansion
baseplate. The Expansion baseplate is preferable because of its higher communication speed with
the CPU baseplate. However, if a baseplate must be located where it requires a cabling distance
from the CPU rack in excess of 50 feet, an Expansion baseplate will not work - a Remote baseplate
must be used. The limit for a Remote baseplate is a cabling distance of 700 feet (213 meters) from
the CPU baseplate to the farthest Remote baseplate.

1-8 Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q
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What if I need to cover more than 700 feet (213 meters)?

GFK-0356Q
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You can cover much greater distances by using Series 90-30 communications option modules. For
example, Genius Bus Controller Modules (GBC) can communicate at distances up to 7,500 feet

(2,286 meters) over a shielded twisted-pair cable, as shown in Example 1 below. Or, serial

communications with Communications Coprocessor Modules (CMM) using the RS-485 standard
can cover up to 4,000 feet (1,219 meters), as shown in Example 2 below. And virtually unlimited
communication distances can be attained with modems and telephone lines or radio transmitters.

Also, there are numerous networking options available such as Ethernet or WorldFIP.

Example 1 - GBC

Series 50-30 PLC

-

Shielded, Twisted-Pair Cable, 7,500 \
Foot (2,286 Moters) Maximum Length

Sories 90-30 PLC

[<: o

NI
]
A

\

Example 2 - CMM

Series 50-30 PLC

QL cPy C o
Sl °
Sorial Cablo, 4,000 Feet (1,219
Moters) Maximum Length
Series 90-30 PLC
o CPY MM o
GIm| °

J

Figure 1-10. Connecting PLCs Using GBC or CMM Modules

Chapter 1 Overview of the Series 90-30 PLC
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Chapter | Installation

This chapter discusses installation details only. Other information about the products such as
hardware descriptions and specifications, is covered in the applicable chapters.

important Note

Series 90-30 PLCs must be mounted in a protective enclosure.

The installation instructions described in this chapter apply to PLC installations
that do not require special procedures for noisy or hazardous environments. For
installations that must conform to more stringent requirements (such as CE
Mark), see GFK-1179, Installation Requirements for Conformance to
Standards. Also see GFK-0867, GE Fanuc Product Agency Approvals,
Standards, General Specifications.

Receiving your Products - Visual Inspection

When you receive your Series 90-30 PLC system, carefully inspect all shipping containers for
damage that may have occurred during shipping. 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 if such action is necessary.

Pre-installation Check

After unpacking Series 90-30 PLC racks, cables, modules, etc., record all serial numbers. Serial
numbers are printed on the module packaging. Serial numbers are required to make a claim during
the warranty period of the equipment. All software product registration cards should be completed
and returned to GE Fanuc. See “Module Features” in this chapter for location of module serial
numbers. See “Common Baseplate Features” in chapter 3 for location of baseplate serial numbers.

You should verify that all components of the system have been received and that they agree with
your order. If the parts received do not agree with your order, call Programmable Control
Customer Service at 1-800-432-7521. A Customer Service representative will provide further
instructions.

If you requiré assistance with your installation, GE Fanuc’s Technical Support department offers
expert help. Call the support number for your area from the list in Chapter 13, “Maintenance and
Troubleshooting.” The GE Fanuc web site support address is www.gefanuc.com/support/ple.

Warranty Claims

Record the serial number of the defective item and contact your distributor for instructions.

GFK-03560 2-1
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Working with Series 90-30 Modules
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Module Features

e ® .

QQ——pC 1

\

1C693CPUxxx

"CPUMODULE
25 MHZ

AXXXXXX

@ Q LISTED O

123456789
) > | EEIE)
123456789
G —>
(.
]
@ g — i 0

Figure 2-1. Features of Series 90-30 Module

bW

® N

10.
11.
12.
13.
14.

Series 90-30 PLC Installation and Hardware Manual — August 2002

Pivot hook

Circuit board holding tabs (two on each side of module)

!
©® ©

Catalog number and description section of label (Includes MAC address for CPU374.)
Certification (UL, CE, etc.) section of label
Module connector - plugs into baseplate backplane connector

Release lever - spring loaded

Ventilation openings in module case (top and bottom)
Front cover holding tabs (two on each side of module)
Front cover (shown) or terminal board (for I/O modules).
Front cover faceplate or hinged cover for terminal board.

Lens cap (some modules do not have).

Lens cap holding tabs (one on each side of module)

Module label

Serial Number - used to determine module warranty status. (On some modules, the Serial
Number may be on a small tag on the back of the module.)

Active

10/12/2014
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Installing a Module

Waming

Do not insert or remove modules with power applied. This could cause the
PLC to stop or malfunction. Injury to personnel and damage to the module
or baseplate may result. Also, attempts to force a module into an improper
slot type will result in damage to the module and/or the baseplate. Modules
will mount in the correct slot type easily, with a minimum of force.

Use the following instructions as a guide when inserting a module into a baseplate slot,

Check that module catalog number matches slot configuration. Each slot is, or will be,
assigned a particular module type during configuration, A Power Supply module must be
installed in the left end unnumbered slot only, and a CPU module and some special Option
modules can only be installed inSlot T of a CPU baseplate. 10 Modules and most Option
modules instail in slots numbered 2 and higher.

Grasp the module firmly with terminal board toward you and with rear pivot hook facing
away from you.

Align the module with the desired baseplate slot and connector. Tilt the module upwards so
that top rear pivot hook of the module engages the baseplate’s top module retainer.

Swing the module downward until the module’s connector engages the baseplate’s backplane
connector, and the release lever on the bottom of the module snaps into place in the
baseplate’s bottom module retainer.

Visnally inspect the module to be sure that it properly seated.

PIVOT HOOQK

T~

BACKPLANE |
CONNECTOR [~

N

DOTTOM RETAINER RELEASE LEVER
Figure 2-2. Installing a Module
GFK-03360 Chapter 2 Installation 2.3
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Removing a Module

Warning

Do not insert or remove modules with power applied. This could cause the
PLC to stop or malfunction. Injury to personnel and damage to the module
or baseplate may result. Also potentially dangerous voltages from user
devices may be present on a module’s screw terminals even though power to
the rack is turned off. Care must be taken any time that you are handling
the module’s removable terminal board or any wires connected to it.

m If the module has wiring, remove the module’s terminal board (NOTE: You do not have to
unwire the terminal board) or cables. The procedure for removing a terminal board is
described later in this section.

m Locate the release lever at the bottom of the module and firmly press it up, towards the

_ e IR~ wngrame —an ... . module. .- . e . C R T s

m  While holding the module firmly at its top and fully depressing release lever, swing (pivot) the
module upward (release lever must be free of its retaining slot).

a Disengage pivot hook at the top rear of the module by moving the module up and away from
the baseplate.

PIVOT HOOK
[,

/

=)

=1

L

PRESS
RELEASE LEVER
Figure 2-3. Removing a Module
Note

Modules in expansion or remote baseplates can be added, removed, or replaced
while the PLC is in RUN mode if power is first removed from the expansion or
remote baseplate. 1/O data to/from this baseplate will not be updated while
power is removed.

2-4 Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-0356Q
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Installing a Module’s Terminal Board

Note: Modules IC693MDL730F (and later) and IC693MDL73 1F (and later) have special terminal
boards that are equipped with holding screws. For Installation and Removal instructions, please
see the section “Installing and Removing Terminal Boards with Holding Screws” later in this
chapter.

To install a terminal board (circled numbers refer to drawing below):

m  Hook the pivot hook @, located on the bottom of the terminal board, to the lower slot on the
module.

@  Push the terminal board toward the module @ until it snaps into place.

@ Open the terminal board cover @ and ensure that the latch on the module is securely holding
the terminal board in place. ‘

¢ e - L R S S W Caution o o e

Compare the module catalog number on the Iabel on the back of the hinged
door (see Figure 2-6) and the label on the side of the module (see below) to
ensure that they match. If a wired terminal board is installed on the wrong
module type, damage to the module may occur when the system is powered up.

243062

Module
Label

REFER TO TEXT FOR
INSTALLATION PROCEDURE

Figure 2-4. Installing an VO Module’s Terminal Board

GFK-0356Q Chapter 2 Installation 2-5
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2

Removing a Module’s Terminal Board

To remove a terminal board:

m  Open the plastic terminal board cover.

m Push up on the jacking lever to release the terminal block.

JACKING 0
LEVER
m  Grasp pull-tab and pull it towards you until contacts have separated from module
housing and bottom pivot hook has disengaged.

PULL

Figure 2-5. Removing a Module’s Terminal Board

2-6 Series 90-30 PLC Installation and Hardware Manual — August 2002 GFK-03560Q
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I/0 Module Terminal Board Posts

The terminal board has three posts on the left side. The top and bottom posts hold the terminal
board cover in place. The middle post keeps the terminal beard wiring in place. If you do not
require it to hold the wiring in place, the middle post can be easily snapped off. (Be careful that you
do not inadvertently snap it off if you need it to keep your wiring in place.)

Installing and Removing Terminal Boards with Holding Screws

Discrete output modules IC693MDL730F (and later} and IC693MDL731IF (and later) have a
special terminal board that is equipped with holding screws, shown in the figure below. These
screws prevent the terminal board-to-module connections from deteriorating in applications where
the PLC is subjected to severe vibration .

- T A1234 5678
B1234 5678

I =T |

7
=19

Removaable Tarminal Board

“— Hinged Covar

3l

:

®
sills

E

3

I

Holding Scrow @

NNNNN NSNS

i

(I
=1

Figure 2-6. Terminal Board with Holding Screws

[~ Module Crislog Number

®  Removing: To Remove these terminal boards, first loosen the two holding screws on the front
of the terminal board, then follow the standard removal instructions in the section “Removing
an I/Q Module’s Terminal Board,” The holding screws are held captive in the terminal board
and do not have to be completely removed. .

®» Installing: To install these terminal boards, follow the standard installation instructions in the
section “Installing an /O Module’s Terminal Board,” then tighten the two holding screws to 8
to 10 inch-pounds {1 Newton-meter) of torque.

GFK-03560 Chapter 2 Installation : 2-7
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Baseplate Mounting

Warning

Be sure to follow baseplate grounding instructions in this chapter. Failure to
properly ground the PLC can result in improper operation, damage to
equipment, and injury to personnel,

Mounting a Baseplate to a Panel

Use four good-quality 8-32 x 1/2 (4 x 12mm) machine screws, lock washers and flat washers.
Install the screws in four tapped holes. The “Baseplates™ chapter has the applicable
dimensions and mounting clearances. Alternately, 10-slot baseplates can be mounted in
standard 19-inch racks by using the appropriate adapter. This is also discussed in the
“Baseplates” chapter. ; o ' ©

A vertical mounting orientation is preferred for maximum heat dissipation. Other mounting
orientations will require derating the Power Supply current capabilities. See Chapter 12,
“System Design,” for detatls.

All baseplates must be grounded. The “Baseplate Safety Grounding” section of this chapter
has details.

The Rack Number Selection switch must be set on each Expansion or Remote baseplate. A
CPU baseplate does not require this switch. Rack numbers should be assigned by the system
designer. Failure to set the Rack Number Selection switches properly will result in system
malfunction. See the “Baseplates” chapter for details on setting these switches.

Mounting a Baseplate to a 19" Rack

Q-Pulse Id TMS1076

Two optional Baseplate Adapter Brackets allow a 10-slot baseplate to be mounted ina 19 inch
rack. Each baseplate installation requires only one of the adapter brackets.

1C693ACC308 Front Mount Adapter Bracket. Used to mount a baseplate to the front face
ofa 19" 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 baseplate
cover. NOTE: Although Figure 2-7 shows the plastic baseplate cover removed, this is for
illustration purposes only. 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 baseplate holes into the threaded holes in the bracket.

Series 0-30 PLC Installation and Hardware Manual - Aug‘l;'sl‘ 2002 GFK-03560
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u  IC693ACC313 Recessed Mount Adapter Bracket. Used to recess mount a baseplate inside
a 19” rack. A baseplate 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 19” rack using applicable hardware (lock washers

recommended).
IGHT SIDE OF
/BASEPLATE T
Insert two screws (1 at top; 1 at bottom)
---""" from back of base unit through base unit
..... and brackot Tighten screws to secure
] bracket to base unit

.| © l

!

S

Note: Baseplate is shown with cover removed for illustration purposes. It
is not necessary to remove the baseplate cover to install the bracket.

Figure 2-7. IC693ACC308 Front Mount Adapter Bracket Installation

Dimensions for rack mounting a 10-slot baseplate with the IC693 ACC308 Front Mount Adapter
Bracket are shown in the following figure.

18.89 -
< (480)
18.47
[+ (469) >
!
O T T T T Tl T @
I
I
I
[ |
|
|
|
@] € <
: |
0 i In i Ol O r i [ —
 S— ) J 0 [ — [ J | S J JL S J J
DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES)
Figure 2-8. Dimensions for 19-inch Rack Mounting Using IC693ACC308 Adapter Bracket
GFK-0356Q Chapter 2 Installation 2-9
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Figure 2-9. IC693ACC 313 Recessed Mount Adapter Bracket
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Grounding Procedures

System Grounding Procedures

Warning

In addition to the following grounding information, we strongly urge that
you follow all applicable codes that apply to your area. 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 mean injury or
death to personnel, damage to property, or both.

All components of'a programmable logic control system and the devices it is controlling must be
properly grounded. This is particularly important for the following reasons,

m 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.

m  The Series 90-30 PLC system requires proper grounding for correct operation.

Ground Conductors

»  Ground conductors should be connected in a tree fashion with branches routed to a central
earth ground point, shown in the figure below. This ensures that no ground conductor carries
current from any other branch. This method is shown in the following figure.

a  Ground conductors should be as short and as large in size as possible. Braided straps or
ground cables (typically green insulation with a yellow tracer - AWG #12 (3.3 mm?) 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.

SERIES 90-30 MOTOR DRIVES MACHINERY
PLC CABINET AND OTHER
ELECTRICAL
O CONTROL
RACK
€ EQUIPMENT
PROGRAMMING RACK [~ ©
DEVICE
I
NOTE
SIGNAL AND POWER
EARTH CENTRAL CONNECTIONS
GROUND GROUND POINT ARE NOT SHOWN

Figure 2-10. Recommended System Grounding

2-11
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Series 90-30 PLC Equipment Grounding

Equipment grounding recommendations and procedures are listed below. These grounding
procedures must be properly followed for safe, proper operation of your Series 90-30 PLC system.

Baseplate Safety Grounding

The following recommendations are offered, but applicable safety codes for your area or equipment
type should also be consulted. The baseplate’s metal back must be grounded using a separate
conductor; the baseplate mounting screws are not considered to an acceptable ground connection
by themselves. Use a minimum AWG #12 (3.3 mm?) wire with a ring terminal and star lock
washer under the head of one of the baseplate’s two lower mounting holes. These two holes have
openings to the side to allow connecting a wire and ring terminal under the head of a mounting
screw. Connect the other end of this ground wire to a tapped hole in the panel that the baseplate is
mounted to, using a machine screw, star lock washer, and flat washer. Alternately, if your panel
has a ground stud, it is recommended you 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 baseplate material.
I I ¥ [ T L J | S| | S— )

NON-CPU SLOTS

AWG #12 or
Larger Wire

ZO —Z»DXM

N\

3000000G0000000000000000
©00000000080090000000G00

Alternate location

Screw, Star Lock washer, for Ground connection

Flat Washer, Ring Terminal,
installed in tapped hole.

Paint Removed
From Panel Here

Figure 2-11. Baseplate Grounding

Warning

All baseplates must be grounded to minimize electrical shock hazard.
Failure to do so can result in severe personal injury.
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All baseplates grouped together in a Series 90-30 PLC system must have a common ground
connection. This is especially important for baseplates that are not mounted in the same control
cabinet.

Grounding 19" Rack-Mounted Baseplates

There are two Adapter Brackets used for mounting a 10-slot Series 90-30 baseplate to a 19 Rack.
Regardless of which of the two Adapter Brackets is used, the 19” Rack should be grounded as per
the instructions in “System Grounding Procedures,” including Figure 2-10. (For details on the
Adapter Brackets, see the “Mounting a Baseplate to a 19” Rack” section earlier in this chapter.)

Nineteen-Inch Rack-mounted PLC baseplates should be grounded according to the guidelines in
the “Baseplate Safety Grounding” section, using a separate ground wire from the PLC baseplate as
shown in the previous figure (Fig. 2-11).

m  Ifusing the Recessed Mount Adapter Bracket (IC693ACC313), the ground wire can be
installed as shown in Figure 2-11 with the ground attached to the Recessed Mount ‘Adapter
Bracket. An additional ground wire connecting the Adapter Bracket to a solid chassis ground
on the 19” Rack should be installed. Use the same or equivalent hardware and paint removal
scheme as shown in Figure 2-11.

m»  If using the Surface Mount Adapter Bracket (IC693ACC308), the ground wire should be
run from the baseplate as shown in Figure 2-11, to a solid chassis ground on the 19 Rack.
Use the same or equivalent hardware and paint removal scheme as shown in Figure 2-11.

Programmer Grounding

For proper operation, the computer (programmer) running the PLC software must have a ground
connection in common with the CPU baseplate. Normally, this common ground connection is
provided by ensuring that the programmer’s power cord is connected to the same power source
(with the same ground reference point) as the baseplate. If it is not possible to ensure this common
ground scheme, use a port isolator (IC690ACC903) between the programmer and PLC serial
connection. If the programmer ground is at a different potential than the PLC ground, a shock
hazard could exist. Also, damage to the ports or converter (if used) could occur when the
programmer serial cable is connected between the two.

Warmning

Failure to follow programmer grounding recommendations could result in
personal injury, equipment damage, or both.
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Module Shield Grounding

In general, the aluminum PLC baseplate is used for module shield grounding. On some Series
90-30 modules, shield connections to the user terminal connector on the module are routed to the
baseplate through the module’s backplane connector. Other modules, such as CPUs 351, 352, 363,
364, and 374 require a separate shield ground. These are discussed in the next several sections.

Shield Grounding Information for CPUs with External Port Connections

CPUs with external port connections, the 351, 352, 363, 364, and 374 must have a separate shield
ground connection to provide shielding for these ports. Because the design of the ground
connection for the CPU351 and 352 is different from that of the CPU363, 364, and 374, each
grounding method is discussed in a separate section.

CPU351 and 352 Shield Grounding

The CPU 351 or 352 module must be connected to frame ground at the slot where it is installed.
Two methods are provided for making this ground connection. Each CPU comes with an EMC
Grounding Kit (44A737591-GO1) that contains a ground wire, grounding bracket, and screws.

1. The connection from the CPU to frame ground can be made using the ground wire (part
number 44A735970-001R01) that comes with the module in the EMC Grounding Kit. This
wire has a stab-on connector on one end for connection to a mating terminal on the bottom of
the CPU, and a ring terminal on the other end for connection to a grounded enclosure. Where
the ring terminal contacts a painted enclosure panel, either a star lock washer can be installed
between the terminal and the panel to cut through the paint, or the paint can be scraped away
down to clean, bare metal to ensure a good contact. Note: The star lock washer method is
suitable for a shield ground, but not suitable for a safety ground.

@/Ww i

CPU351 or 352

Y, —00
L’/ﬁft=7 4 |

I 3 e
-= REMOVE PAINT UNDER
BOTTOHD'OHFE RING TERMINAL OR INSTALL
cPuMo USE 1#8 STAR LOCK WASHER BETWEEN
STAB-ON MACHINE SCREW TERMINAL AND PANEL
CONNECTOR
f MOUNT ON
44ATISHTO-00TRO1 GROUNDED

ENCLOSURE

Figure 2-12. CPU 351 or 352 - Attaching Shield Ground Wire
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2. The second method, which can be used for systems in noisy environments consists of instailing
the green ground wire and the optional grounding bracket (part number 44C715646-001R01).
This bracket attaches to the CPU using two #4. thread-rolling screws (part number
N666P9004B6) and to the grounded enclosure using two #6 thread-rolling screws (part number
N666P13006B6). Two holes must be drilled in the enclosure for mounting this bracket. Also,
if the bracket will be attached to a painted surface, the paint should be removed down to bare
metal under the bracket to ensure good contact between the bracket and the surface. See the
next figure.

rrr/_/w ,\/\/\,\/\/\,WW Bl

CPU351 or 352

]
Fa 31
44C715646-001R01 (@j ﬂ 4
PAINT REMOVED WHERE
' BRACKET / BRACKET MOUNTS TO PANEL
\ / 2 MOUNT ON
GROUNDED
/ ENCLOSURE
USE 2 #4
USE 246
THREAD ROLLING SCREWS
{N6EEPODO4BE) THREA(D ROL:.ING SCREWS

Figure 2-13. CPU 351 or 352 - Mounting the Shield Grounding Bracket and Wire

Note: When the grounding bracket is used, pin 1 of the cable connector that plugs into the Port 2
connector should not be connected. A metal connector shell must be used on the cable for
this port, and the cable shield must be terminated at the metal shell instead of pin | of the
connector.
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2
CPU363, CPU364, and CPU374 Shield Grounding
The CPU363, CPU364, and CPU374 modules must be connected to frame ground at the slot where
they are installed. Each module comes with a grounding wire for this purpose. These modules do
not support or require the use of a grounding bracket. If the ring terminal on the grounding wire is
to be mounted to a painted surface, remove the paint under the ring terminal to ensure good contact,
or place a star lock washer between the ring terminal and the painted surface. See the next figure.
Note: The star lock washer method is suitable for a shield ground, but not suitable for a
safety ground.
AAANYN
r/f/\/w\/\ ,\/\/\z\/\/\/\/\f\/\/\/\/\/\’\/\/\(/
CPU363, CPU364,
or CPU374
t
e EE IR - S B T N | — - -
CONNECTOR
’hé : E‘%ﬁ
, 4 / #5 TAPPED HOLE
/ REMOVE PAINT UNDER
oF P oDULE WSTALL STAR LocK
ache S B T
f
Figure 2-14. CPU 363, CPU364, or CPU374 - Attaching Ground Wire
Additional Modules with Shield Grounding Requirements
Some of the Series 90-30 Option modules, such as the FIP Remote I/O Scanner (IC693BEM330),
and DSM modules (IC693DSM302 and IC693DSM314) also have shield grounding requirements.
These modules come equipped with suitable grounding hardware. Please refer to each module’s
user’s manual for grounding instructions. Appendix G contains a product to publication cross-
reference to help you identify the correct manual.
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I Warning |

In addition to the following wiring suggestions, we strongly urge that you
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. I
They are cited here as a reference. Where they are in conflict with codes that apply to your area or

your type of equipment, you should follow your applicable codes instead. Besides satisfying code
requirements, wire color coding makes testing and troubleshooting safer, faster, and easier.

m  Green or green with stripe- Ground
m  Black - Primary AC

m Red- Secondary AC

@ Blue-DC

. &8 White - Common or neutral

B  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.

Wire Routing

To reduce noise coupling among PLC wires, it is recommended you keep electrically noisy wiring,
such as AC power wiring and Discrete Output Module wiring, physically separated from low-level
signal wiring such as DC and Analog Input module wiring or communications cables. This can be
accomplished by grouping separately, where practical, the following categories of wiring:

m  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. See the Series 90-30 I/O Module Specifications Manual, GFK-0898 for details.

®  Discrete Output Module wiring. These often switch inductive loads that produce noise
spikes when switched off.

s  DC Input Module wiring. Although suppressed internally, these low-level inputs should be
further protected against noise coupling by observing these wiring practices.

m  Communications Cables. Wiring such as Genius Bus or serial cables should be kept away
from noise-producing wiring.
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Where AC or Output wiring bundles must pass near noise-sensitive signal wiring bundles, avoid
running them beside each other. Route them so that, if they have to cross, they do so at a right
angle. This will minimize coupling between them.

Grouping Modules to Keep Wires Segregated

If practical, grouping similar modules together in the PL.C racks can help keep wiring segregated.

- For example, one rack could contain only AC modules, and a different rack only DC modules, with
further grouping in each rack by input and output types. For smaller systems, as an example, the
left end of a rack could contain Analog modules, the middle could contain DC modules, and the
right end could contain AC modules.

Discrete 1/0 Module Connection Methods

m  For modules with 16 points or less, the standard method is to use the removable terminal board
= - : - - which comes with these modules. The removable terminal board makes it easy to prewire
field wiring to the user supplied input and output devices, and to replace modules in the field
without disturbing existing field wiring.

®w Some discrete 16-point I/O modules can be used with an optional Terminal Block Quick
Connect (TBQC) assembly. This assembly contains a module faceplate, with built-in
connector, that replaces the removable terminal board. The assembly also contains a DIN-rail
mounted terminal block and a cable to connect the module to the terminal block. The
advantage of this method is that it saves about two hours of wiring time per module compared
with hand wiring from a module’s removable terminal board to a user—supphed panel-mounted
terminal block or strip.

u  Older 32-point I/O modules have one 50-pin connector on the front of the module that is either
connected by a cable with a connector on each end to a Weidmuller panel-mounted terminal
block (Weidmuller catalog no. 912263), or is connected by a cable with stripped, tinned leads
to a user-supplied terminal block or strip.

a  Newer 32-point I/O modules have two 24-pin connectors on the front of the module. These
module may be wired in one of three ways. (1) Use a pair of cables (IC693CBL327/328 - see
data sheet in “Cables” chapter) to connect the module to a user-supplied, panel-mounted
terminal block or strip. These cables have a 24-pin connector on one end, and stripped, tinned
leads with wire markers on the other end. (2) Use a pair of dual-connector cables to connect
the module to a Terminal Block Quick Connect (TBQC) terminal block (IC693ACC377). See
Appendix H for details. (3) Make your own custom cables. Instructions are found in the
IC693CBL327/328 data sheet in Chapter 10.

Connections to I/0 Module Terminal Boards

Series 90-30 PLC I/O terminal boards have either 10 or 20 screw terminals that will accept from
two AWG #22 (0.36 mm?) to two AWG #16 (1.3 mm?), or one AWG #14 (2.1 mm?) copper 90°C
(194°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 1/O terminal board connection screws is from 9.6 in-lbs to 11.5 in-lbs (1.1-1.3
Newton-meters).
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For 24 volt DC input modules, an internal 24 volt power connection is provided on the termuinal
board to supply a limited number of input devices. Also, a 24 volt DC cutput is available on the
power supply module’s terminal board to supply a limited number of output devices.

Terminal Block Quick Connect Installation for 16-Point Discrete Modules

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30
discrete I/O modules, See Appendix H for more information.

m Remove standard terminal board from module.
» Install TBQC faceplate (it has a 24-pin connector).

m  Mount the TBQC terminal block. It has a 24-pin connector and a terminal strip, and mounts
on a standard 35 mm DIN-rail.

m  Connect a TBQC cable between the TBQC faceplate connector on thc module and the
connector on the TBQC terminal block.

s Wire 1/0 devices to the terminal block.

Installation of 32-Point Discrete, 50-Pin Connector Modules

These 50-Pin modules are an older design and are not generally used on new systems, unless to
fulfill standardization requirements. They are mainly used as replacements for existing
installations. For new installations, we recommend the dual 24-pin connector style because they
have additional features not found on the older modules (LED indicaters, TBQC), and it is much
easier to fabricate custom-length cables for them. Installation information is provided here for the
convenience of those still using these modules.

Using Weidmuller #912263 Terminal Block

Note: Thc TBQC is not available for these modules, but you may purchase a Weidmuller #912263
from your electronics distributor for this application.

®  Mount the Weidmuller#912263 terminal block. It has a 50-pin connector and a terminal strip,
and mounts on a standard 35 mm DIiN-rail.

a  Connect an IC693CBL306/307 cable between the madule's faceplate connector and the
connector on the Weidmuller terminal block. See Chapter 10 for cable data.

m  Wire I/O devices to the termninal block. See the Series 20-30 PLC I/Q Module Specifications
Manual, GFK-0898, for pin-out information,
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Using a Generic Terminal Block or Strip

m  Mount terminal block/strip to the enclosure panel.

m  Connect an IC693CBL308 or 309 cable, or a custom made cable, to the module’s faceplate
connector and wire the stripped ends of the cable to the terminal block/strip. See Chapter 10
for cable data.

m  Wire /O devices to the terminal block/strip.

Direct Method

®  Connect an IC693CBL308 or 309 cable, or a custom made cable, to the module’s faceplate
connector and wire the stripped ends of the cable directly to the field devices. See Chapter 10
for cable data. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898, for
- pin-out information. S : .

Installation of Discrete 32-Point, Dual 24-Pin Connector Modules

Using a TBQC

m  Mount two TBQC terminal blocks. Each has a 24-pin connector and a terminal strip, and
mounts on a standard 35 mm DIN-rail.

s Connect a pair of TBQC cables (IC693CBL329 - 334) between the module’s faceplate
connector and the connectors on the two TBQC terminal blocks. Note that both a right side
and left side cable is required. See Appendix H for a list of cables.

& Wire I/O devices to the terminal blocks. See the Series 90-30 PLC /O Module Specifications
Manual, GFK-0898, for pin-out information.

The Terminal Block Quick Connect (TBQC) Assembly is an option for certain Series 90-30
discrete I/O modules. See Appendix H for more information.

With a Generic Terminal Block/Strip

®  Mount terminal block/strip to the enclosure panel.

» Connect an IC693CBL327/328 cables, or a custom made cables, to the module’s faceplate
connectors, and wire the stripped ends of the cables to the terminal block/strip. Note that both
a right side and left side cable is required. See Appendix H for a list of cables. See Chapter 10
for cable data sheets.

m  Wire /O devices to the terminal block/strip. See the Series 90-30 PLC 1/O Module
Specifications Manual, GFK-0898, for pin-out information.
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Direct Method

w Connect an IC693CBL327/328 cable, or a custom made cable, to the module’s faceplate
connectors, and wire the stripped ends of the cable directly to the field devices. See Chapter
10 for cable data. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898,
for pin-out information.

General Wiring Methods 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. For
Input modules, ground the end that is in the noisiest environment (which often is at the field device
end). For Output modules, ground at the module end. See GFK-0898, Series 90-30 PLC I/O

Module Specifications, for more shield grounding information.

Analog Input Module Wiring Methods

Correcting electrical noise problems can sometimes be a trial-and-error routine. However, in
general, it is generally best to ground the cable shield as close to the source of the noise as possible,
which is usually at the device end. In troubleshooting noise problems, sometimes it is beneficial to
experiment with the shield grounding point location. Remember, the cable shield should be
grounded at one end only. Also, it is best to keep the length of stripped cable leads as short as
possible to minimize the length of unshielded conductors that will be exposed to the noisy
environment. See the Series 90-30 PLC I/O Module Specifications Manual, GFK-0898 for
additional details.

Using a Generic Terminal Block or Strip
u  Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal
strip to each input circuit on the module’s terminal board terminals.

. @ Connect each cable’s shield to the metal panel next to the terminal strip. Do not connect the
shields at the module end (cut shield off at module end of cable and insulate with shrink
tubing).

m  Wire the field device to the terminal strip with a shielded cable, grounding the shield at the
device end only (cut shield off at terminal strip end of cable and insulate with shrink tubing).
Also, keep the length of exposed (outside of shield) leads at the terminal strip and device ends
as short as possible.

Direct Method

®  Run a shielded cable from the field device (transducer, potentiometer, etc.) directly to the
module.

m  Connect the conductors to the applicable screws on the module’s terminal board.
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m  Ground the shield at the field device end, exposing a minimum amount of conductor to the
noisy environment. Do not connect the shield at the module end (cut shield off at module end
of cable and insulate with shrink tubing).

TBQC not Recommended for Analog Modules ,

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog
modules due to cable shielding requirements.

Analog Output Module Wiring

General

-+~ ~Each output should be connectedusing-a good quality shielded wire with the cable shield-grounded
at the module end. See GFK-0898, Series 90-30 PLC I/O Module Specifications, for more
information.

Using a Generic Terminal Block or Strip

m  Mount a terminal strip inside the control enclosure and run a shielded cable from the terminal
strip to each output circuit on the module’s terminal board terminals.

m  Ground each cable’s shield at the module end only. Do not connect the shields at the terminal
strip end (cut shields off at terminal strip end of cables and insulate with shrink tubing).

= Wire the field device to the terminal strip with shielded cables, grounding the shields at the
terminal strip end only (cut shields off at field device end of cables and insulate with shrink
tubing). Also, keep the length of exposed (outside of shield) leads at the terminal strip and
device ends as short as possible.

Direct Method

m  Run a shielded cable from each field device (transducer, potentiometer, etc.) directly to the
module.

m  Connect the conductors to the applicable screws on the module’s terminal board.

s Ground the shield at the module end only, exposing a minimum amount of conductor to the
noisy environment. Do not connect the shield at the device end (cut shield off at device end of
cable and insulate with shrink tubing).

TBQC not Recommended for Analog Modules

The Terminal Block Quick Connect (TBQC) Assembly is not recommended for use with analog
modules due to cable shielding requirements.
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AC Power Source Connections

AC Input Wiring to AC/DC Power Supplies

| Warning

If the same AC power source is used to provide AC power to other baseplates
in a Series 90-30 PLC System, ensure that all AC input connections are
identical at each rack. Do not cross Line 1 (L1) and Line 2 (L2). A resulting
difference in potential can injure personnel or cause damage to equipment.
Each baseplate must be connected to a common ground.

Ensure that the protective cover is installed over all terminal boeards.
During normal operation with an AC power source either 120 VAC or 240
VAC is present on the AC Power Supply. The cover protects against

- accidental shock hazard -which could cause severe or fatal injury- to the S e

operator or maintenance personnel.

Both the Standard (IC693PWR321) and High Capacity (IC693PWR330) AC/DC power supplies
currently have six terminals for user connections. Early versions of some Series 90-30 power
supplies had five terminals (see next figure). The wiring methods for both five-terminal and six-
terminal types is similar, except that step 3 below does not apply to the five-terminal type.

The power supply terminal boards will accept one AWG #14 (2.1 mm?) or two AWG #16 (1.3
mm?) copper 75_ C (167_ F) wires. Each terminal can accept solid or stranded wires, but the wires

s in any given terminal should be the same type. The suggested torque for the power supply terminal
board is 12 in-Ibs (1.36 Newton-meters). Open the door protecting the terminal board and make
the following connections from the AC power source, and ground connections (system grounding
requirements are described in detail later in this chapter).

1.

These are wide range supplies that can operate from an AC power source within the nominal
range of 100 VAC to 240 VAC at 50/60 Hz. This may vary -15% to +10% for a total
maximum range of 85 VAC to 264 VAC. These are auto-ranging supplies that do not require
Jjumper or switch settings for selection of power source voltage.

Connect the hot and neutral wires or lines L1 and L2 to the upper two terminals on the
terminal board. Connect the safety ground wire to the ground terminal, which is the third
terminal from the top, and is marked with a ground symbol.

For power supplies with six terminals, the factory jumper between the 3rd and 4th terminals
(see figure below), should be left in place for normal installations. However, this jumper must
be removed and external surge suppressors installed in installations with a “Floating Neutral”
input. Please see the section “Special Instructions for Floating Neutral (IT) Systems” later in
this chapter for details.

After all connections to Power Supply terminal board have been completed, the protective
cover plate should be carefully reinstalled.
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" 'Power Supply Overvoltage Protection Devices =~ -
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The overvoltage protection devices for this power supply are connected internally to pin 4 on the
user terminal board. This pin is normally connected to frame ground (pin 3) with the supplied
jumper strap which is installed at the factory. If overvoltage protection is not required or is
supplied upstream, this feature can be disabled by leaving pin 4 unconnected by removing the
jumper strap. Also, this jumper must be removed and external surge suppressors installed in
installations with a “Floating Neutral” input, please see the following section “Special Instructions
for Floating Neutral (IT) Systems” later in this chapter.

If you want to Hi-pot test this supply, overvoltage protection must be disabled during the test by
removing the terminal board strap. Re-enable overvoltage protection after testing by reinstalling
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Special Installation Instructions for Floating Neutral (IT) Systems

When the AC input power supplies listed below are installed in a system where the Neutral line is
not referenced to Protective Earth Ground, these special installation instructions must be followed
to prevent damage to the power supply.

IC693PWR321S (or later version)
IC693PWR330A (or later version)

Definition of Floating Neutral Systems

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

power supply specifications in Chapter 24in this manual.

Example of Floating Neutral System
g: U
N

TR

This system must be installed using the special installation instructions on the following page.

Systems in which 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.

Examples of Non-Floating Neutral System

L1 L g— L1
N N/PE L2

PE 'r— PE

These non-floating neutral systems do not require these special installation instructions.
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Use These Special Installation Instructions for Floating Neutral Systems

1. The input power terminals should be wired according to the instructions in the “AC Power
Source Connections” section of this chapter.

2. The factory installed jumper between terminals 3 and 4 of the Power Supply module must be
removed if using one of the Power Supplies that have this feature. See the “Overvoltage
Protection Devices™ section of the “Power Supplies” chapter for details.

3. Voltage surge protection devices, such as MOVs, MUST be installed between the following
terminals:

- m FromL1 to earth ground
m  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)y iy~ =~ 7~ 77 o

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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DC Power Source Connections

DC Input Wiring to AC/DC and DC-Only Power Supplies

DC Input power can range from 12 to 30 VDC for the 24 VDC supply, 18 to 56 VDC for the 24/48
VDC supply or 100 to 150 VDC for the 125 VDC supply. All Series 90-30 power supplies have
DC input capabilities. The following connection information applies to all of them:

Connect the + and - wires from the power source to the top terminals on the terminal board (+ to
the top terminal, - to the second terminal). Connect the third terminal from the top to system
ground. .

+24 VDC Output (All Supplies)

The bottom two terminals are connected to the isolated 24 volt DC output that can be used to
supply power to input circuits (within power limitations of the supply).

Warning

If the same DC input power source is used to provide power to two or more
power supplies in a Series 90-30 PLC System, ensure that connection
polarity is identical at each rack (top terminal + and second terminal -). Do
not cross the Positive (+) and Negative (-) lines. A resulting difference in
potential can injure personnel or cause damage to equipment. Also, each
baseplate must be connected to a common system ground, described earlier
in this chapter.
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Basic Installation Procedure

2-28

Q-Pulse Id TMS1076

Note: Series 90-30 PLCs must be mounted in a protective enclosure. The enclosure should be
capable of properly dissipating the heat produced by all of the devices mounted inside it.
For details on calculating heat dissipation, refer to Appendix F.

The system design, which includes producing the layout and wiring drawings, should be completed
before beginning the installation procedure. This section offers a basic step-by-step approach to
installing a Series 90-30 PLC system. Some steps refer to earlier sections of this chapter for
additional details. An attempt was made to place the steps in an order that will make the process as
efficient as possible. However, due to the wide variance in system designs, this order may not be
the most efficient for your system, so you may wish modify this procedure to fit your needs.

1. Gather the schematics, layouts, prints, and other information for the job.

I Warning

To avoid the possibility of electrical shock to personnel or damage to your
PLC, we recommend that you shut off all power to the system before
mounting and wiring the PLC. Also, keep all electronic components away
from the area while drilling and tapping to keep metal chips and filings out
of these sensitive components.

2. From the layout drawing, determine where the baseplate(s) will be mounted. Lay out the hole
locations, either using the dimensions given on your layout drawing or from the “Baseplates™
chapter of this manual.

3. Mark the hole locations for the baseplate safety ground wire (see “Baseplate Safety Ground” in
this chapter).

4. Mark the hole locations for module shield ground connections (if any). See “Module Shield
Ground” (and accompanying sections) in this chapter for instructions.

5. Finish laying (marking hole locations) out the rest of the system. This includes any terminal
blocks you will be using. DIN-rail mounted terminal blocks for some of the 32-point /O
modules are manufactured by Weidmuller, DIN-rail mounted GE Fanuc Terminal Block
Quick Connect (TBQC) assemblies are optional for some of the 16-point and 32-point discrete
I/O modules. If using these TBQCs, refer to Appendix H for data. Also, APM and DSM
modules use DIN-rail mounted terminal blocks.

Note

We recommend drilling and tapping all holes before mounting any compbnents.
This will avoid getting chips and filings in the components.

6. Dirill and tap the marked holes. For baseplate mounting, use 8-32 or 4mm size.

7. Mount the baseplates. Use good quality 8-32 x 1/2 inch or 4 x 12mm size screws. We
recommend using star lock washers and flat washers under the screw heads (star lock washer
should be located between screw head and flat washer) to ensure a tight baseplate ground
connection, and to keep the screws from loosening. Connect each baseplate ground wire as
shown in the “Baseplate Safety Ground” section of this chapter.

8. If you have Expansion or Remote racks, determine the correct rack number for each one, then
set the rack numbers using the Rack Number Selection dual in-line package (DIP) switch on
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the baseplate. Please refer to the “Baseplates™ chapter for details on setting these DIP
switches. Rack numbers should be assigned by the system programmer because they
cormrespond to system configuration settings and program memory addressing.

9. If you have more than one baseplate (rack), connect the 1/0 Bus Expansion Cables between
the I/0 Bus Expansion Connectors, which are located on the right end of the baseplates. The
cables are connected in a “daisy-chain™ arrangement from one baseplate to the other. This is
made possible by the fact that the cables have a dual connector on one end. Therefore, when
the cable is plugged into a baseplate connector, the second connector on that end of the cable
provides a socket for connecting to the next cable. The data sheet for the 1/O Bus Expansion
cables (IC693CBL300 etc.) in the “Cables™ chapter has sample wiring figures,

10. On the last /O Bus Expansion Connector, plug in an /O Bus Expansion Terminator, Calalog
Number IC693ACC307 (unless using a cable with built-in terminator resistors, which would
either be GE Fanuc cable IC693CBL302, or your own custom-huilt cable).

11. Install the modules in their correct slots using your system layout drawings, (The label on the
side of each module identifies the module type and catalog number.) Refer to the section
“Installing Modules™ if you are not familiar with haWw 5 do this. '"

12. Connect cables to Option modules. Route cables away from noise-producing wires. Sce the
"Wire Routing” section of this chapter.

13. Be sure to follow the information in the “Wiring Guidelines™ section of this chapter to protect
the system from electrical noise. Install the power wires to the Power Supply and /O
modules:

m 1O modules with removable terminal boards. You can wire the terminal boards in-
place on the modules or remove them from the modules before wiring. Although
removing them may help make wiring easier (a previous section “Working with
Removable Terminal Boards™” shows how to remove a terminal board), care should be
taken to avoid mixing them (each terminal board has the catalog number of the module
printed on it, and the hinged cover has a wiring diagram for that module type). If you are
using wire duct, routing each module’s wires through the opening in the duct directly
under the module will help to keep cach terminal beard in its correct position.

m  [/O Modules with terminal blocks. Some modules use terminal blocks that mount to the
enclosure panel. This includes all 32-point modules and, ¢an include other I/O modules if
they are fitted with the optional Terminal Block Quick Connect Assembly, Connect the
terminal blocks to the connectors on the modules with the provided cables.

14. Connect the signal (switches, sensors, solenoids, etc.) wires to the terminal boards, or terminal
blocks/strips. If wiring to terminal boards, these can be removed for ease of wiring, if desired.
See the section “Removing a Module’s Terminal Board.”

15. When finished wiring the I/O terminal boards (if used and if you removed them for ease of
wiring), re-install them on the modules, being careful to match each one with the correct
module.
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Notice

This document is based on information available at the time of its
publication. While efforts have been made to be accurate, the in-
formation contained in this document does not purport to cover all
details or variations in hardware and software, nor to provide for
every contingency in connection with installation, operation and
maintenance. This document may describe features not present in
all hardware and software systems. GE Fanuc Automation as-
sumes no obligation of notice to holders of this document with re-
spect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, ex-
pressed, implied, or statutory with respect to, and -assumes no re-
sponsibility for the accuracy, completeness or usefulness of the in-
formation contained in this document. No warranties of
merchantability of fitness for purpose shall apply.

The following are trademarks of GE Fanuc Automation North
America, Inc.

Alarm Master CIMSTAR Helpmate
PROMACRO Series Six CIMPLICITY
GEnet Logicmaster Series One
Series 90 CIMPLICITY 90-ADS Genius
Modelmaster Series Three VuMaster
ProLoop CIMPLICITY PowerTRAC Series Five
Workmaster Genius Power TRAC
© Copyright 1993 GE Fanuc Automation North America,
Inc.
All Rights Reserved.

Safety Conf ‘1erat|ons

General Warnings When
Troubleshooting

Stand clear of controlled equipment when power is applied. If the
problem is intermittent, sudden unexpected machine motion could
occur, causing injury. Also reference NFPA 70E Part II for addi-
tional guidelines for safety practices.

Never reach into a machine to operate a switch since unexpected
motion could occur, causing injury.

Remove all electrical power at the Main Power Disconnect to en-.

sure total power removal.

Always remove power before inserting or removing modules, or
before connecting 1/0O cabling.
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Preface

This guide describes a logical sequence for troubleshooting your
Series 90-30 programmable controller. It includes the procedure
for changing or adding a EPROM or EEFROM to your CPU. The
Series 90-30 PLC is a member of the Series 90™ family of pro-
grammable logic controllers from GE Fanuc Automation.

Revisions to this Troubleshooting
Guide

This is the firstrelease of this Troubleshooting Guide. Included are
models CPU 311, 313, 321, 323, 331 and 341.

Related Publications

Series 90TM_30 Programmable Controller Installation Manu-
al {(GFK~-0356).

Series 90T™™_30 and 90-20 PLC Hand-Held Programmer
User's Manual (GFK-0402)

Logicmaster™ 90 Series 90-30 and 90-20 Programming
Software User s Manual (GFK-0466)

Ser:ies 90TM_30/90-20 Programmable Conirollers Reference
Manual (GFK-0467)

Q-Pulse Id TMS1076
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We Welcome Your Comments and
Suggestions

At GE Fanuc Automation, we strive to produce quality technical
documentation. After you have used this troubleshooting guide,
please take a few moments to write us with your comments and
suggestions. Our address is: Manager Technical Publications, GE
Fanuc Automation. PO Box 8106, Charlottesville, VA 22906

Drake C. Fink
Sr. Staff Systems Engineer
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BEGIN AT THIS SYMBOL
START ON THE FIRST CHART.

FOLLOW THE PATH WITH
THE CORRECT ANSWER IN

s THE DIRECTION OF THE
ARROW

SYMBOLS USED THROUGHOUT THE GUIDE
ARE GEOMETRICALLY CODED

A NUMBERED BUBBLE WITH
AN ARROW INTO THE BUBBLE
INDICATES THAT THE
A DIAMOND ASKS A . PROCEDURE IS CONTINUED
QUESTION AT A CORRESPONDINGLY
. NUMBERED BUBBLE ON THE
INDICATED PAGE NUMBER.

A NUMBERED BUBBLE WITH
AN ARROW OUT OF THE
BUBBLE INDICATES THE
START OF A PROCEDURE ON
THAT PAGE.|

A RECTANGLE TELLS
YOU TO DO SOMETHING

Q-Pulse Id TMS1076 S ] o ~ Active 10/12/2014
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_ — §. If331CPU: —
Adding or Changing th ® Assure jumper JP1, located at the bottom of the PROM socket, is in the 1-2
EEPROM in the 90TM_30 position for EPROM and the 3-2 position for EEPROM. This informs the

CPU firmware which type of device is present.

Application programs are normally developed in the CPU’'s RAM memory and execuled 9 If331/341 CPU-
from RAM memory. If additional program integrity is desired, or operation of the PLC with- ,
out a battery is desired, an optional EEPROM or EPROM can be installed in a spare socket
{labeled PROGRAM PROM]) on the Model 311/313 backplane or in a socket on the model
331/341 CPU module. EEPROMs can be written to and read from. EPROMSs can be read . Reinstall front plate and bezel.
when installed in the PLC; however, they must be written to using an external PROM pro-
gramming device,

L Replace circuit board in case.

® Replace CPU in backplane.

Following is the procedure for adding or changing the EEPROM or EPROM. For clarity, the
term PROM is used to refer to either an EEPROM or an EPROM.

1. Remove power from the system.
2. If311/313

Remove all modules, including the power supply.
Remove the plastic cover.
3. If 3317341,

Remove CPU from backplane.
Remove front plate and bezel. Unsnap circuit board and remove from case.

4. [Ifthe socket is the type which has a screw near the top edge (some versions of 311/331),
loosen screw al top of PROM socket (CCW twist;).

5. [1Ifpresent, remove old PROM from socket. Replace with or install new PROM. Orient
the PROM so the end with a notch (the top of the prom) is toward the top edge of the
backplane. Pin | of the prom is the first pin on the left as you move counter—clockwise
from the notch. Onthe 311/331, correctinstallation orients the notch toward the screw.

6. When present, tighten screw at top of PROM socket (CW twist).

7. I£311/313:
L Replace the plastic cover.
A Replace all modules, including the power supply.
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Changing the EEPROM
(continued)

10. Apply power. The PLC follows the flowchart found in the "Power—Up Sequence” figure
in the Power-Up and Power-Down Section of the Series 90-30/00-20 Programmable
Controllers Reference Manual (GFK~0467) to determine if a program will be loaded
from PROM to RAM.

L1. Forthe EEPROM to be used by the CPU, the CPU configuration must be set to use EE-
PROM as the "Program Source”. You may use the LM 90 Configuration software orthe
HHP to accomplish this.

12. Tostore the program in RAM, you may use either the Hand-Held Programmer or Logic-
master 90-30, Rev 3.5 or higher. Refer to the instructions in the HAHP User’s Manual
(GFK—0402) for HHP. To use Logicmaster 90~30, follow these instructions:

. Start the LM90-30 Programmer Package

L Activate the Utilities Menu (E9)

[ Select the EEPROM function (F10)

] Select the WRITE operation

L] Verify the items you want to write to EEPROM are selected.

. Press ENTER to start the operation. Refer to the Logicmaster 90 Series 90-30
and 90-20 Programming Software User’s Manual (GFK-0466) for more
information.
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Notes and Precautions

1. WARNING: Do not discard the lithium-manganese dioxide battery in fire. Do not at-
tempt to discharge the battery. The battery may burst or burn or release hazardous mate-
rials. Dispose of the battery as you would any hazardous material.

2. CAUTION: Aftera power fault, the system will come back on in the mode (STOP, RUN/
ENABLED, RUN/DISABLED) in which it was operating before power loss, unless the
power up configuration specifies a particular mode.

3. Not having a battery installed will not prevent the PLC from running. It will generate a 5. Supply (input) voltage tolerances for Series 90-30 power supplies:
PLC fault on power cycle that prevents the PLC from entering RUN mode automatically. :
Clearing this fault will enable the PLC to be placed in RUN mode. ‘
4. To short the "super cap’ on a 311/321 PLC: IC693PWR321: 100 to 240 VAC
100 to 250 VDC (125 VDC nominal)
L Remove power from the system.
. Remove all modules, including the power supply.
. IC693PWR322: 18 to 56 VDC, 21 VDC
L] Remove the plastic face plate. -
minimum to start

° Find component C20 along the left edge of the module. This is the 'supercap’. 24 VDC OR 48 VDC nominal
Short the positive (+) and negative (—) leads of this device.

L Replace the plastic face plate. "
6. Total cable length must not exceed 50 feet between a CPU rack and an expansion rack.
° Repl 11 modules.
_ epiace all modules Length must notexceed 700 feet between a CPU rack and a remote rack. Notermination
L] Restore power to the system. plug is needed on a one—rack system.
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POWER LED

ON
?

YES

A

6
(PAGE 5)

PAGE 1

SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

NO

IS OK

LED ALWAYS
BLINKING ?

NO

7
(PAGE 9)

[ 4

OPERATING

- REPLACE OR INSTALL
| BATTERY.

. VERIFY LOGIC &
CONFIG ARE
PRESENT IN THE CPU

IS
SYSTEM

ON?

YES

PROBLEM
SOLVED!

TOGGLE CPU TO
RUN USING HHP
OR LMS0

|

A

2
(PAGE 8)

(Refer to the Preface foif information on DIA30AL
safety considerations, related publications Grz-0085
-and the symbols used in this guide.)
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IS VOLTAGE
APPLIED TO
PWR SUP?

YES

Y

IS
SUPPLY
VOLTAGE IN

TOLERANCE?

YES REMOVE POWER

| -REMOVE ALL CARDS
-APPLY POWER

IS
NO LINE FUSE YES CORRECT FAULTY IS YES
—— BLOWN? SUPPLY VOLTAGE POWESNLED
APPLY PROPER REP;G‘;E LINE - REMOVE POWER
* VOLTAGE - REPLACE POWER SUPPLY
- APPLY POWER
Y
START : 4
(PAGE 1) (PAGE 3)
PAGE 2 DIA30BL
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- REMOVE PCWER
- INSTALL NEXT CARD
- APPLY POWER

-REMOVE POWER

-REPLACE FAULTY]
MODULE

- APPLY POWER

- REMOVE POWER
- REPLACE POWER SUPPLY

DIA30CL
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8
(PAGE 6)

CONSIDER
CPUIN YES CHANGING USE LM830 OR HHP
STOP/FLT OR CONFIGTO  |-4# TOPLACEPLCIN
STOP/HALT POWER UP IN RUN RUN MODE.
MODE.
IS FAULT USE LM90 OR HHP
SYS CONFIG TO CLEARPLC &
ISMATCH? I/O FAULT TABLES
PROBLEM
SOLVED!
PAGE 4 DIA30DL
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7
(PAGE 9)

311/321\_ YES

313/323

CPU?
331/341; 311/313/321/323:;
- REMOVE POWER - REMOVE POWER
- REMOVE CPU - REMOVE ALL CARDS & BACK PLANE COVER
. REMOVE & REPLACE SYSTEM PROM » SHORT SUPER CAP (SEE NOTE 4)
- REPLACE CPU . REPLACE ALL CARDS & BACK PLANE COVER
- APPLY POWER - APPLY POWER

*COLD START DELETES THE CONTENTS
OF THE CPU’S MEMORY AND
RESTORES COMMUNICATION
PARAMETERS (BAUD RATE, PARITY,
PAGE 5 ETC.) TO THEIR DEFAULT VALUES.

DIA30EL

Q-Pulse Id TMS1076 L
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RACK GND

VERIFY RACK AND
EQUAL NO PROGRAMMER
PROGRAMME | GROUND
GND? ARE THE SAME.

YES

REMOVE POWER FROM CPU
APPLY POWER TO CPU

-CHECK SERIAL PORT SETTINGS.
-CHECK CABLE CONNECTIONS FROM PC TC CPU.
‘CHECK CONVERTER IF USING SERIAL
» LOGICMASTER 50-30
-ENSURE PC WILL WORK WITH ANOTHER 90/30 CPY.
+REMOVE ANY MOUSE DRIVER CR CONFLICTING
TERMINATE - AND~ STAY~RESIDENT PROGRAM.
-VERIFY CPU WILL WORK WITH ANOTHER PC.

CAN CPU
COMMUNICATE
WITH LM50?

YES

START

(PA% 1)

PAGE 6

6
(PAGE 5) DIA3OFL
=

Q-Pulse Id TMS1076
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THE RACK AND SLOT OF THE

MISMATCHED MODULE ARE GIVEN

IN THE FAULT TABLE AS A
DECIMAL NUMBER (EG, 0.1, 1.3,
ETC.) AT THE FAR LEFT SIDE OF
THE TABLE.

SELECT LM90 CONFIG
SELECT I/O CONFIG

PAGE 7

1S CONFIGURE
TYPE SAME AS
HARDWARE?

YES

CHANGE LM90
CONFIG OR
HARDWARE SO
BOTH ARE THE

SAME.

START
(PAGE 1)

- EXIT /O CONFIG
- SELECT & CLEAR PLC FAULT TABLE
- SELECT & CLEAR I/O FAULT TABLE.

- SELECT UTILITIES
- STORE CONFIGURATION TO PLC

REPLACE
MISMATCHIN
BOARD

USE LM80 OR HHP

Active 10/12/2014

TOPLACE PLC IN
RUN MODE.
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- SELECT UTILITIES IN LMQ0

- CABLES DO NOT EXCEED MAX
LENGTH (SEE NOTE 6)

PROBLEM

IS SYSTEM

ARE LM90 NO -STOPPLC -
COMMUNICAT LOGIC & CONFIG . STORE CONFIGURATION TO PLC
WITH LMS0? EQUAL TO . START PLC
PLC?
YES

VERIFY:
- ALL RACKS ARE PROPERLY

GROUNDED
- ALL LOADS ARE PROPERLY USE LM80 OR HHP

8 SURPRESSED TO PLACE PLCIN
(PAGE 6) - LAST RACK IS PROPERLY RUN MODE.
TERMINATED

YES /IS RUN LED

SOLVED! OPERATING

OK?

VERIFY:
INPUTS APPEAR IN REF TABLES

ON?

NO

FORCED OUTPUTS ENERGIZE
FIELD DEVICES
PAGE 8 PROGRAM LOGIC

Active 10/12/2014
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| ;
;

,
- REMOVE POWER YES CAN CPU'\ y
- REPLACE CPU DA > COMMUNICATENYE®
. APPLY POWER ' \ WITH LM80?
- REMOVE POWER
- REMOVE MODULES
FROM RACK*
. APPLY POWER
* REMOVE ALL MODULES EXCEPT
POWER SUPPLY AND 331/341 CPU » START
(PAGE 10) (PAGE 1)
PAGE 9 DIA3OJL
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- REMOVE POWER

- REPLACE BACK PLANE

- REPLACE POWER SUPPLY
- REPLACE 331/341 CPU

- APPLY POWER

YES CAN CPU
COMMUNICAT

WITH LMS0?

NO

YOUR PROBLEM IS BEYOND THE SCOPE OF
THIS TROUBLESHOOTING GUIDE. CALL THE
GE FANUC HOTLINE OR YOUR GE FANUC
DISTRIBUTOR FOR ASSISTANCE.

PAGE 10 DIA30KL
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ESTABLISHED 1981

DIESEL STANDBY GENERATOR

LOCAL CONTROL PANEL

FUNCTIONAL DESCRIPTION

FOR

Brisbane City Council

19th May 2003

Active 10/12/2014

Page 329 of 485



SP047 Creek Road Ccmnor_\ Hill SPS F;ower Units for Gensets OM Manual

ABBREVIATIONS

Gl Generator 1 Diesel
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1. GENERAL

1.1.  The PLC for the above operation is a GE Fanuc IC693CPU350. This
program has been designed for the use on G1. The operation below controls
G1.

1.2. A mode selector switch selects how G1 shall operate :
1.2.1. Off
1.2.2. Manual Mode
1.2.3. Test Mode.

1.2.4. Automatic Mode.

2. MANUAL MODE

2.1. To operate G1in MANUAL Mode.

2.2. Select this operation by turning the AUTO — TEST - MAN- OFF selector
switch to the MANUAL position.

2.3. Press the MANUAL START push button to start the generator.
2.4.  The generator will begin to crank.

2.4.1. If it fails to start within the 10 seconds, the starter motor is stopped and
a delay of 10 seconds before it will attempt to restart.

2.4.2. The generator set is allowed 3 attempts to start.

2.4.3. If it fails to start on the third attempt, the generator is locked out on
FAIL TO START Alarm.

2.44. When the generator starts, the starter motor is stopped by a stop
cranking input which measures the speed of the generator.

- 2.4.5. Once the generator has started, there is a 10 second time delay for
the oil pressure to stabilise.

2.4.6. If the oil pressure is not up to pressure after the 10 second time delay,
the generator shall shut down on LOW OIL PRESS Alarm.

2.4.7. Once the generator is running there is a 5 second warm up time
before it is ready to accept load.
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2.5. To Manual Transfer to Generator in the MANUAL Mode.

2.5.1. Start the generator and wait for the generator to run up to speed and
voltage and ready to accept load.

2.5.2. Press the MANUAL TRANSFER TO GEN push button.
2.5.3. The MAINS ATS shall Open.

2.5.4. After a 30 second delay the GEN ATS shall Close.
2.5.5. If the MAINS ATS fails to Open.

2.5.5.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm. ’ '

2.5.5.2. The system shall return back to MAINS ATS operation.
2.5.6. If the GEN ATS fails to Close.

2.5.6.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

2.5.6.2. The system shall return back to MAINS ATS operation.
2.6. To Manual Transfer to Mains in the MANUAL Mode.
2.6.1. The GENERATOR ATS is Closed.
2.6.2. Press the MAN TRANSFER TO MAINS push button.
2.6.3. The GEN ATS shall Open.
2.6.4. After a 30 second delay the MAINS ATS shall Close.
2.6.5. If the GEN ATS fails to Open. |

2.6.5.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

2.6.5.2. The system shall return back to GEN ATS operation.
2.6.6. If the MAINS ATS fails to Close.
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2.6.6.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.

2.6.6.2. The system shall return back to GEN ATS operation.
2.7. To stop the generator in the MANUAL Mode.

2.7.1. When the generator is running, it may be stopped by pressing the
MANUAL STOP push button.

2.7.2. If the generator is still GEN ATS operation. The MANUAL TRANSFER
TO MAINS is initiated.

2.7.3. When the GEN ATS is Open, the generator will enter the cool down
time of 1 second.

2.7.4. After the cool down time, the generator will shut down.

2.7.5. Once the generator has shut down there is a 15 second d'elay before it
may be restarted. This is to ensure the engine has mechanically
stopped.
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NON-PERMANENT SITE, MANUAL MODE

3.1.

32

3.3.

3.4.

3.5.

3.6.

3.7.

To operate G1 in a Non-Permanent Site Location in MANUAL Mode.

Connect the generator cables to the site generator CB ensuring the site
generator CB is OFF. See BCC procedures.

A plug with shorting links is required to be installed. It is required to be
plugged into the 27 Pin Station Plug.

3.3.1. Pins 11 and 12 are required to be connected. This is to indicate that
the Mains ATS is Closed. If they are not connected a MAINS ATS
Alarm shall be indicated.

Select from the AUTO — TEST — MAN- OFF selector switch to the MANUAL
position.

Press the MANUAL START push button to start the generator.
The generator will begin to crank.

3.6.1. It it fails to start within the 10 seconds, the starter motor is stopped and
a delay of 10 seconds before it will attempt to restart.

3.6.2. The generator set is allowed 3 attempts to start.

3.6.3. If it fails to start on the third attempt, the generator is locked out on
FAIL TO START Alarm.

3.6.4. When the generator starts, the starter motor is stopped by a stop
cranking input which measures the speed of the generator.

- 3.6.5. Once the generator has started, there is a 10 second time delay for

the oil pressure to stabilise.

3.6.6. If the oil pressure is not up to pressure after the 10 second time delay,
the generator shall shut down on LOW OIL PRESS Alarm.

3.6.7. Once the generator is running there is a 5 second warm up time
before it is ready to accept load.

To connect the generator to the site load.

3.7.1. Manually switch over to the generator supply via the site CB'’s. See
BCC procedures.

3.7.2. Do not use the MANUAL TRANSFER TO GEN or the MAN
TRANSFER TO MAINS push buttons.
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3.8. Todisconnect the generator from the site load.

3.8.1. Manually switch over to the mains supply via the site CB’s. See BCC
procedures.

3.8.2. Do not use the MANUAL TRANSFER TO GEN or the MAN
TRANSFER TO MAINS push buttons.

3.9. To stop the generator in the MANUAL Mode.

3.9.1. When the generator is running, it may be stopped by pressing the
MANUAL STOP push button.

3.9.2. The generator will enter the cool down time of 1 second.
3.9.3. After the cool down time, the generator will shut down.
3.9.4. Once the generator has shut down there is a 15 second delay before it

may be restarted. This is to ensure the engine has mechanically
stopped.
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TEST OPERATION
4.1. To operate the generator in the TEST Mode.
42. Select this operation by turning the AUTO — TEST — MAN- OFF selector
switch to the TEST position.
4.3. If the selector is changed to MAN while the generator is operating on TEST,
the system shall change to MANUAL TRANSFER TO GEN.
4.4. The generator shall begin to crank.
4.4.1. If it fails to start within the 10 seconds, the starter motor is stopped and
a delay of 10 seconds before it will attempt to restart.
4.4.2. The generator is allowed 3 attempts to start.
4.4.3. If it fails to start on the third attempt, the generator is faulted on FAIL
TO START Alarm.
4.5. When the generator starts, the starter motor is stopped by a stop cranking
input which measures the speed of the generator.
4.6. The MAINS ATS shall Open.
47. Once the generator has started, thefe is a 10 second time delay for the oil
pressure to stabilise.
4.8. If the oil pressure is not up to pressure after the 10 second time delay, the
generator shall shut down on LOW OIL PRESS Alarm.
49. Once the generator is running there is a 5 second warm up time before it is
ready to accept load.
4.10. After the warm up time has expired and the MAINS ATS has been open for
30 seconds the GEN ATS shall Close.
4.11. If the MAINS ATS fails to Open.
4.11.1. After a 5 second delay an Alarm shall be generated and the MAINS
CONNECTED indicator shall flash to indicate the Alarm.
4.11.2. The system shall shut down and return back to MAINS ATS operation.
4.12. If the GEN ATS fails to Close.

Active 10/12/2014 Page 336 of 485



SP047 Creek Road (iormon Hill SPS Power Units for Gensets OM 'Monuol

4.12.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate the
Alarm.
4.12.2. The system shall shut down and return back to MAINS ATS operation.
4.13. To stop the generator in the TEST Mode.

4.13.1. Select this operation by iurning the AUTO — TEST — MAN- OFF
selector switch to the AUTO or OFF position.

4.13.2. The GEN ATS shall Open.
4.13.3. After a 30 second delay the MAINS ATS shall Close.
4.13.4.If the GEN ATS fails to Open.

4.13.4.1.After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

4.13.4.2.The system shall return back to GEN ATS operation.
4.13.5. If the MAINS ATS fails to Close.

4.13.5.1.After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.

4.13.5.2.The system shall return back to GEN ATS operation.

4.13.6. When the GEN ATS is Open, the generator will enter the cool down
time of 5 minutes.

4.13.7. After the cool down time, the generator will shut down.

4.13.8. If a Mains Failure occurs during the cool down period the generator
shall transfer back to the GENERATOR ATS without shutting down.

4.13.9. Once the generator has shut down there is a 15 second delay before it

may be restarted. This is to ensure the engine has mechanically
stopped.
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5. AUTOMATIC OPERATION

5.1

5.2

5.3.

54.

Q-Pulse Id TMS1076

To operate the generator in the AUTO Mode.

Select this operation by turning the AUTO — TEST — MAN- OFF selector
switch to the AUTO position.

The Phase Failure Relay from the clients switch board shall give a Start
Signal for the generators to run.

The Remote Start Command.

54.1.

54.2.

54.3.

54.4.

54.5.

5.4.6.

54.7.

54.8.

The generator shall begin to crank.

5.4.1.1. If it fails to start within the 10 seconds, the starter motor is
stopped and a delay of 10 seconds before it will attempt to
restart.

5.4.1.2. The generator is allowed 3 attempts to start.

5.4.1.3. If it fails to start on the third attempt, the generator is faulted on
FAIL TO START Alarm.

When the generator starts, the starter motor is stopped by a stop
cranking input which measures the speed of the generator.

The MAINS ATS shall Open.

Once the generator has started, there is a 10 second time delay for
the oil pressure to stabilise.

If the oil pressure is not up to pressure after the 10 second time delay,
the generator shall shut down on LOW OIL PRESS Alarm.

Once the generator is running there is a 5 second warm up time
before it is ready to accept load.

After the warm up time has expired and the MAINS ATS has been
open for 30 seconds the GEN ATS shall Close.

If the MAINS ATS fails to Open.

5.4.8.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.
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5409,

5.4.8.2. The system shall shut down and return back to MAINS ATS
operation.

if the GEN ATS fails to Close.

5.4.9.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

5.4.9.2. The system shall shut down and return back to MAINS ATS
operation.

To stop the generator in the AUTO Mode.

55.1.

552
553.
554.
55.5.

5.5.6.

53.5.7.

5.5.8.

5.59.

5.5.10.

The Phase Failure Relay from the clients switch board shall give a
Stop Signal for the generators to run.

The Remote Stop Command.

There is a 2 minute proving time for the Phase Failure Relay. -
After the 2 minute proving time the GEN ATS shall Open.
After a 30 second delay the MAINS ATS shall Close.

If the GEN ATS faits to Open.

5.5.6.1. After a 5 second delay an Alarm shall be generated and the
GENERATOR CONNECTED indicator shall flash to indicate
the Alarm.

5.5.6.2. The system shall return back to GEN ATS operation.
If the MAINS ATS fails to Close.

5.5.7.1. After a 5 second delay an Alarm shall be generated and the
MAINS CONNECTED indicator shall flash to indicate the
Alarm.

5.5.7.2. The system shall return back to GEN ATS operation.

When the GEN ATS is Open, the generator will enter the cool down
time of 5 minutes.

After the cool down time, the generator will shut down.

If a Mains Failure occurs during the cool down period the generator
shall transfer back to the GENERATOR ATS without shutting down.
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5.5.11. Once the generator has shut down there is a 15 second delay before it
may be restarted. This is to ensure the engine has mechanically
stopped.
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6. FAULT OPERATION

6.1. Emergency Stop Operation.

6.1.1. Operation of the Emergency Stop push button immediately shuts down
the generator and Opens the Generator CB. The Emergency Stop is
. latched, and requires manual resetting to release the Emergency Stop
push button.

6.1.2. After the Emergency Stop push button is released, a fault reset will
need to be initiated to reset the PLC.

6.2. HIGH HIGH Alarm Operation.
6.2.1. The Generator CB is Opened immediately.
6.2.2. The generator is shut down immediately.
6.2.3. The following alarms will initiate a HIGH HIGH Alarm condition :-
6.2.3.1. Emergency Stop Faul(
6.2.3.2. MEN Fault
6.2.3.3. Low Oil Pressure Shutdown Fault, 10 Seconds Startup Delay

6.2.3.4. High Engine Temperature Shutdown Fault, 30 Second Startup
Delay

6.2.3.5. Low Radiator Level Fault, 5 Second Delay
6.2.3.6. Over Speed Fault
6.3. HIGH Alarm Operation
6.3.1. The Generator CB is Opened immediately.

6.3.2. Once the generator circuit breaker is opened, the generator will run
through its normal cool down time and shut down.

6.3.3. The following alarms will initiate a HIGH Alarm condition:-
6.3.3.1. Generator Under Speed Fault, 5 Second Delay
6.3.3.2. Alternator Under Voltage Fault, 5 Second Delay

6.3.3.3. Alternator Over Voltage Fault, 5 Second Delay
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6.3.3.4. Generator CB Tripped Fault
6.3.3.5. Alternator High Temperature Fault, 30 Second Startup Delay
6.4. MEDIUM Alarm Operation.
6.4.1. A Normal Shutdown shall be Initiated.
6.4.2. 'If the GEN ATS does not Open then the Generator CB is Opened.
6.4.3. The following alarms will initiate a MEDIUM Alarm condition :-
6.4.3.1. Fuel Empty Level Fault, 5 Second Delay
6.4.3.2. Fail To Start Fault, 3 Attempts
6.5. LOW Alarm Operation.

6.5.1. A Warning has occurred on the generator. The generator will not shut
down. : '

6.5.2. The following alarms will initiate a LOW Alarm condition :-
6.5.2.1. Low Qil Pressure Warning Alarm, 10 Seconds Startup Delay

6.5.2.2. High Engine Temperature Warning Alarm, 30 Second Startup
Delay '

6.5.2.3. Fuel Low Level Alarm, 5 Second Delay
6.5.2.4. Battery Charger AC Supply Failed Alarm, 60 Second Delay
6.5.2.5. Control Battery Low Volts Alarm, 30 Second Delay

6.5.2.6. Star’t Battery Low Volts Alarm, 60 Second Delay
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11/06/04 3:02 BCC 4000 4 - Page: 2

Main Rack: Slot 0
IC693PWR331 Power Supply 24 VDC 30W
Power Consumption =
Voltages / Supplied
+5VDC (Watts) 30
+24VIXC Relay Power (Watts) 15
+24VDC Isolated (Watts) 20
Total System: 30

- Settings
Parameters / Values
Hand "Held Programmer: No
Converter: 0

IC693CPU3S0 Series 90-30 CPU Model 350
Settings
Parameters / Values
I1/0 Scan-Stop: No
Fower Up Mode: Run
Logic / Configuration From: RAM
Registers: RAM
Passwords: Disabled
Checksum Words: 8
Data Rate (bps): 19200
Parity: Qdd
Stop Bits: 1
Modem Turnaround Time (.01 Sec / Count): 0
Idle Time (Sec): 10
Timer Faults: Disabled
: SNP ID: '
! Key Switch Run/Stop: Enabled
| Memory Protect: Disabled
| Ignore Fatal Faults: Disabled

i

; Scan
Parvameters / Values ‘ v
Sweep Mode: Nomal
Sweep Timer {(mSec): N/A

Memory

! ‘ Parameters / Values

: : %1 Discrete Input: 2048
b $Q Discrete Output: 2048
‘ B 3 System Use: 128

! £y Internal Discrete: 4096
i $T Temporary Status: 256
%G Genius® Glebal: 1280
%AI Analecg Input: 2048
$AQ Analog Qutput: 512
$R  Register Memory: 9999

Detailed View GE Fanuc Hardware Configuration . Series 90-30
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11/06/04 _3:02 BCC 4000 4

Power Consumption
Parameters / Values
+5VDC (Watts) 3.35
+24VDC Relay Power {(Watts) O
+24VDC Isolated (Watts) O

Main Rack: Slot 2
IC693CMM311 Communications Coprocessor
Settings :
Parameters / Values
Configuration Mode: RTU Only

Port 1
Parameters / Values
RTU Enable: Yes
Data Rate (bps): 9600
Flow Control: None
Parity: None
Station Address: 1 -

Port 2
Parameters / Values
RTU Enable: Yes
Interface: RS485
Data Rate (bps): 9600
Flow Control: None
Parity: None
Station Address: 1

Power Consumption ;
Parameters / Values
+5VDC (Watts) 2.00
+24VDC Relay Power (Watts) O
+24VDC Isolated (Watts) O

Main Rack: Slot 3 \

IC693MDL.645 16 Circuit Input 24 VDC Positive / Negative Logic
Settings ‘ ' ’
Parameters / Values
Reference Address: $100001
Length: 16

Wiring
Terminal / Wiring Information .
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption
Parameters / Values
+5VDC (Watts) 0.40
+24VDC Relay Power (Watts) O

Detailed View GE Fanuc Hardware Configuration i
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+24VDC Isolated (Watts) 0.6

Main Rack: Slot 4

IC693MDL.645 16 Circuit Input 24 VDC Positive / Negative Logic

Settings
Parameters / Values
Reference Address: $I00017
~Length:(16

Wiring
~ Terminal / Wiring Information
From Terminal 1 to Terminal 20 : No wiring information.
Power Consumption
Parameters / Values
+5VDC (Watts) 0.40
'+24VDC Relay Power (Watts) 0
+24VDC Isolated (Watts) 0.6

Main Rack: Slot 5

IC693MDL.645 16 Circuit Input 24 VDC Positive / Negative Logic

Settings
Parameters / Values
‘Reference Address: $%$I100033
Length: 16

Wiring g
Terminal / Wiring Information , .
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption
Parameters / Values
+5VDC (Watts) 0.40
+24VDC Relay Power (Watts) O
+24VDC Isolated (Watts) 0.6

Main Rack: Slot 7
IC693MDL940 16 Circuit Output Relay 2A
Settings
Parameters / Values

Reference Address: $Q00001
Length: 16

Wiring
Terminal / Wiring Information
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption

Detailed View GE Fanuc Hardware Configuration

SPOZ7 Cresk Road Cannon Hill SPS Power Units for Gensets OM Manual
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BCC 4000 4

11/06/04 3:02

Parameters / Values
+5VDC (Watts) 0.04

+24VDC Relay Power (Watts) 3.24
4+24VDC Isoclated (Watts) O

Main Rack: Siot 8 : .
IC693MDL940 16 Circuit Output Relay 2A

Settings
Parameters / Values
Reference Address: $Q00017

Length: 16

Wiring
Terminal / Wiring Information
From Terminal 1 to Terminal 20 : No wiring information.

Power Consumption
Parameters / Values

+5VDC (Watts) 0.04
+24VDC Relay Power (Watts) 3.24

+24VDC Isolated (Watts) O

Main Rack: Slot 9
IC693MDL940 16 Circuit Output Relay 2A

-Settings
. Parameters / Values
Reference Address: $Q00033

Length: 16

Wiring
Terminal/ Wiring Information
No wiring information.

From Terminal 1 to Terminal 20

Power Consumption
Parameters / Values

+5VDC (Watts) 0.04
+24VDC Relay Power (Watts) 3.24

+24VDC Isolated (Watts) 0

GE Fanuc Hardware Configuration

i Detailed View
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%I References
Overlap Start End

1 16
17 32
33 48

Total %I: 48

% Q References.

Overlap Start End

1 16
17 32
33 . 48

Total %Q: 48

Reference Details

BCC 4000 4

Addr
(0.3)
(0.4)
(0.5)

Highest Reference:

Addr
(0.7)
(0.8)
(0.9)

Highest Reference:

GE Fanuc Hardware Configuration

Mem Typé/
Consumed
Consumed
Consumed

48

Mem Type
Produced
Produced
Produced’
48

Cat Num

1C693MDL645
1C693MDL645
1C693MDL645

Cat Num

IC693MDL940
IC693MDL240
IC693MDL940

Series 90-30
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Name
SEL_AUTO
SEL_TEST
SEL_MAN
EM_STOP_PB
LAMP_TEST_PB
ALM_RESET_PB
ALM_MUTE_PB
MAN_STR_PB
MAN_STP_PB

MAN_TRF_MAINS_PB

MAN_TRF_GEN_PB

SPD_STP_CRK
.SPD_UNDER
'SPD_OVER
VOLTS_UNDER
VOLTS_OVER
ALT_TEMP

GEN_CB_TRIP
MEN_FLT
BAT_CHG_AC
BAT_CONT_LOW_V

BAT_STR_LOW_V

MAINS_FAILED
MAINS_ATS_CLS
GEN_ATS_CLS
REM_STR
REM_STP
OIL_P_LOW_SD
OIL_P_LOW W
ENG_T HI SD

ENG_T HI W

RAD_WATER_LOW
FUEL_LEV_LOW
FUEL_LEV_EMPTY
CAN_DOORS_OPEN
STEP_1
STEP_2_E
STEP 3

STEP_4

STEP 5

STEP_6

STEP_7

STEP_8

STEP_9
STEP_2_GE
GEN_OFF
AUTO_TEST_STR
REMOTE_STR
MAINS_FAIL_STP
REMOTE_STP
TEST_STR
TEST_STP
'GEN_RUN_OFF
ENABLE_OFFLINE

HH_ALM_OS1
H_ALM_OS1
H_ALM_OS2

M. ALM_OS1
M_ALM_0S2
M_ATS_ALM_OS1
M_ATS_ALM_OS2
MAINS_FAIL_STR
GEN_RUNNING
FAIL_STR_TM
FAIL_STR_DLY

Program: BCC_4000_4

Q-Pulse Id TMS1074

- SP047 Creek Road Canndn HillSPS Powar URits for Gensets OM Manual
Stored Val Scope

Type
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT

BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT

BIT
BIT
BIT

BiT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

B N S S N N Y T QI I A QT iy

Len

-k ok wmh amk amk l ek ek o) b

P N e ] — P J G Y P R e

-—h

O L W W W N W G

Address
%100001
%100002
%I100003
Yol00004
%100005
%(00006
%100007
%I100008

.%100009

%I100010
%0001

%100017
%100018
%I00019
%100020
%100021
%100022

%100023
%100024
%100025
%l00026

%100027

%I100033
%I00034

- %l00035

%I00036
%100037
%100041
%100042
%100043

%100044

%I00045
%1000486
%100047
%100048
%M0O0001
%MO00002
%MO0003
%MO00004
%M00005
%MO0006

%MOOO07

%MO0O0008
%M00009
%M00022
YM00101
%M00102
%M00103
%MOO0104
%M00105
%MO00106
%M00107
%M00108
%M00109

%MC0110
%MGC0111

%M00112

%MQa0113
%M00114
%M0C0115
%M0O0116
%MO0117
%M00201
%M00202
%M00203

Description

Selector Switch Auto
Selector Switch Test
Selector Switch Manual
Emergency Stop PB

Lamp Test PB

Alarm Reset PB

Alarm Mute PB

Manaul Start PB

Manual Stop PB

Manual Transfer to Mains PB
Manual Transfer 1o Generator
PB

Crank Cutout Relay

Under Speed Relay-

Over Speed Relay

Under Voltage Relay

Over Voltage Relay
Altemator High Temperature
Relay

Generator CB Tnpped

MEN Fault Relay

Battery Charger AC Relay
Control Battery Charger Low
Voltage

Start Battery Charger Low
Voltage

BCC Mains Failed

BCC Mains ATS Closed
BCC Generator ATS Closed
BCC Remote Start

BCC. Remote Stop

Low Qil Pressure Shutdown
Low Qil Pressure Waming
High Engine Temperature
Shutdown

High Engine Temperature
Waming

Low Radiator Water Level
Low Fuel Level

Fuel Empty

Canopy Doors Open

Step Sequence No.1

Step Sequence No.2

Step Sequence No.3

Step Sequenceé No 4

Step Sequence No 5

Step Sequence No .6

Step Sequence No.7

Step Sequence No.8

Step Sequence No.9

Step Sequence No.2 GE

‘Generator OFF"

Auto _Test Starl / Stop
Remole Stant .

Mains Failed Stop
Remote Stop

Test Start

Test Stop

Generator Run Off
Enable Generator to go
Offline

High High Alarm One Shot
High Alarm One Shot
High Alarm One Shot
Medium Alarm One Shot

. Medium Alarm One Shot

Mains ATS Alarm One Shot
Mains ATS Alarm One Shot
Mains Fail Starl

Generator Running

Failed to Starl Time
Failed to Starl Pulse Delay

A

Active 10/12/2014

Global
Global
Global
Global
Globat
Global
Global
Global
Global
Global
Global

Global
Global
Global

" Global

Global
Global

Global
Global

Global

Global
Global

Global
Global
Giobal
Global
Global
Global
Global
Giobal

Global

Global
Global
Glgbal
Global .
Global
Global
Global
Global
Glabal
Global
Global
Global
Globai
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Glgbal
Giobal
Global
Global
Global
Global
Global
Global
Global
Global
Global

|
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|
__J
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=
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.Name" Type Len Address Description Stored Val  Scope Ret Ovr E
FAIL_STR_CNT BIT 1 %M00204 Faited to Stant Counter ’ Global
CRK_CUTOUT BiT 1 %M00205 Generator Crank Cutout Global
ENE_STR_DLY BIT 1 %M00206 Enable Stant Delay for Global

. . Alarms .
OIL_P_DLY BIT 1 %M00207 Oil Pressure Alarm Delay Global
~TT_UP_DLY BIT 1 %M00208 Startup Alarm Delay Global
TS_OPN_1 BIT 1. %M00209 Mains ATS Open Command ‘ Global
G_ATS_CLS 1 BIT 17 %M00210 Generator ATS Close . : Global
Command
G_ATS_OPN_1 BIT 1 . %M00211 Generator ATS Open Globat
.. Command
M_ATS_CLS 1 BIT 1 %M00212 Mains ATS Close Command Global
M_ATS_CLS_ENB BIT 1 %M00213 ~ Mains ATS Close Enable Globat
G_; _ATS _CLS_ENB BIT 1 %M00214 Generator ATS Close Enable Globai
HIGH_HIGH_ALM BIT 1 %M00300 High High Alarm Globat
EM_STP_ALM BIT 1 %M00301 Emergency Stop Alarm - Global
MEN_ALM BIT 1 %M00302 MEN Alarm Global
OIL_P_SD_ALM BIT 1 %M00303 Low OQil Pressure Shutdown Global
. Alarm :
ENG_T_SD_ALM BIT M %M00304 High Engine Temperature Global
Shutdown Alarm :
RAD WATER_LOW_ALM BIT 1 %M00305 Low Radiator Water Level Global
: Alarm
SPD_OVER_ALM BIT 1 %M00306 Over Speed Alarm Global
RAD WATER_LOW DLY BIT 1 %MO00315 Radiator Water Level Low Global
: ) Delay

.SPD_OVER_DLY . BIT 1 %M00316 | - Over Speed Delay Tlmer Global ‘R
HIGH_ALM BIT 1 %M00320 High Alarm . Global
s UNDER_ALM BIT 1 %M00321 Under Speed Alarm : . Global
A rS_UNDER_ALM BIT 1 %M00322 Alternator Voltage Under Global

Alarm
VOLTS_OVER_ALM ' BIT 1 %M00323 Alternator Voltage Over Global
‘ Alarm
GEN_CB_TRIP_ALM BIT 1 %M00324 Generator CB Tripped Alarm Global
ALT_TEMP_ALM BIT 1 %M00325 Allernator High Temperature Global
’ : Alarm
SPD_UNDER_DLY BIT 1 %M00331 Under Speed Alann Delay Gioba! -
VOLTS_UNDER_DLY BIT 1 %M030332 Under Voitage Alarm Delay Global
VOLTS_OVER_DLY BIT M %M00333 Over Voltage Alam Delay : Global
MEDIUM_ALM BIT 1 %M00340 Medium Alarm Global

FUEL_LEV_EMPTY_ALM BIT 1 %M00341 Fuel Empty Alarm Globai
FAIL_TO_STR_ALM BIT 1 %M00342 Fail to Start Alarm Global
FUEL_LEV EMPTY_DLY BIT 1 %M00351 Fuel Level Empty Alarm _ Global

Delay .
LOW_ALM BIT 1 %M00360 Low Alarm Global
© OIL_P_W_ALM BIT 1 %M00361 Low Oil Pressure Warning Global
o Alarmm
ENG_T_W_ALM BIT 1 %M00362 High Engine Temperature . Globat
: - Waming Alarm -
FUEL_LEV_LOW_ALM BIT 1 %M00363 Low Fuel Level Alarm Global
BAT CHG AC ALM BIT 1 %M00364 Battery Charger AC Alarm Global
B CONT_LOW_V_ALM BIT ' 1 %M00365 - Control Battery Charger Low Global
Voltage Alarm
BAT_STR_LOW V_AIM  BIT 1. %M00366 Starl Battery Charger Low . Global
o ‘ Voltage Alarm .
FUEL_LEV_LOW_DLY BIT | 1 %M00373 Fuel Level Low Alaim Delay Global R
BAT_CHG_AC_DLY BIT 1 %M00374  Battery Charger AC Failure E Global R
. Delay
BAT_CONT_LOW_V DLY BIT 1 %M00375 Control Battery Low Vollage Global R
: . Delay
BAT_STR_LOW V_DLY BIT 1 %MO0376 Start Baltery Low Voltage Global R
Detay =
MAINS _ATS_OPN_ALM  BIT 1 %M00381 Mains ATS Failed to Open Global
' Alarm '
- MAINS_ATS_CLS_ALM BIT 1 %M00382 Mains ATS Failed to Close Global
Alarm .
GEN_ATS_OPN_ALM BIT 1 %M00383 Generator ATS Failed to Global
) - Open Alarm
GEN_ATS_CLS_ALM BIT 1 %M00384 Generator ATS Failed to . Global
: - Close Alarm ' ' :

NEW_ALM BIT " %M0O0400 New Alarm Globa! R
%MOD401 BIT 1 %M00401 “*No Description™ Global R
Program: BCC_4000_4 A: GLOBAL VARIABI
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Name

% M00402

% M00403
%M00404
%M00405 .

% M00406

© % M00421

%M00422
%M00423
%M00424
%MO00425

% M00441
%M00442
%M00461

% M00462
%M00463
%M00464.
%M00465
%M00466
%MO00481
%MO00482
%M00483
%M00484
AUTO_IND
TEST_IND
MAN_IND
‘REM_STR_IND
MAINS_AVAIL_IND

"MAINS_CON_IND
'GEN_RUN_IND
GEN_CON_IND

MAINS_FAILED_IND
EM_STOP_IND

MEN_FLT_IND

OIL_P_LOW_SD_IND
OIL_P_LOW_W_IND
ENG_T.H!_SD_IND
ENG_T_HLW_IND
RAD_WATER_LOW_IND
FUEL_LEV_EMPTY_IND
FUEL_LEV_LOW_IND
SPD_OVER_IND
SPD_UNDER_IND
FAIL_TO_STR_IND

© VOLTS_UNDER_IND
VOLTS_OVER_IND
ALT_TEMP_IND
GEN_CB_TRIP_IND

BAT_CHG_AC_IND
'BAT_CONT_LOW_V_IND

BAT_STR_LOW_V_IND
CAN_DOORS_OPEN_IND
MAINS_ATS_OPN_CMD
GEN_ATS_CLS_CMD
GEN_SD_ALM
GEN_W_ALM

Program: BCC_4000_4
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Stored Val

Type
BIT

, BIT

BIT
BIT
BIT
BIT
BIT
BIT

BIT

BIT
BIT

BIT

BIT
BIT

-BIT

BIT
BIT
BIT -

BIT

BIT
BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT

BIT -

BIT
BIT

BIT
BIT
BIT
BIT
BIT

©BIT

BIT
BIT -
BIT
BIT

BIT

BIT

BIT

BIT
BIT

BIT
BIT

BIT

- BIT

BIT
BIT

Len

B et e e el e e e e T T W NEr N N N U NN G N N G W N

L J S

Address

%M00402
%MO00403
%M00404
%M00405

~ %M00406

%M00421
%M00422

%M00423

%M00424
%M00425
%M00441
%M00442
%M00461

%M00462.

%M00463
%M00464
%M00465
%M00466
%M00481
%M00482
%M00483
%M00484
%Q00001
%Q00002
%Q00003
%Q00004
%Q00005
%Q00006

- %Q00007

%Q00008

%Q00009
%Q00010

.%Q00011

%Q00012
%Q00013
%Q00014
%Q00015
%Q00016
%Q00017
%Q00018
%Q00019
%Q00020
%Q00021
%Q00022
%Q00023

%Q00024

%Q00025

%Q00026
%Q00027

%Q00028
%Q00029
%000033
%Q00034
%Q00035
%Q00036

Description

**No Description**
**No Description™
**No Description™
**No Description**
**No Description**
**No Description**
**No Description™
**No Description**
**No Description™
**No Description**
**No Description™
**No Description**
**No Description**

" **No Description™*

**No Description**

**No Description*™

**No Description**

**No Description**

**No Description**

**No Description™

**No Description**

**No Description™

Controls in Auto Indicator
Controls in Test Indicator
Controls in Manual Indicator
Remote Start Indicator
Mains Available Indicator
Mains Connected Indicator
Generator Running Indicator
Generator Connected ’
Indicated

Mains Failed Indicator -
Emergency Stop Indicator
MEN Fault Indicator

Low Oil Pressure Shutdown
Indicator

Low Qil Pressure Warning
Indicator -

High Engine Temperature
Shutdown Indicator

High Engine Temperature
Warming Indicator

Low Radiator Water Level
Indicator

Fuel Empty Indicator

Low Fuel Level Indicator
Over Speed Indicator
Under Speed Indicator

. Fail to Start Indicator

Altermator Voltage Under
Indicator :

Altemator Voltage Over
Indicator

Altemator High Temperature
Indicator .
Generator CB Tripped
Indicator

Battery Charger AC Indicator
Control Battery Charger Low
Voltage Indicator

Start Battery Charger Low
Voltage Indicator

Canopy Doors Open
Indicator

BCC Mains ATS Open
Command

BCC Generator ATS Close
Command

BCC Generator Shutdown
Alarm

BCC Generator Warning
Alamm

A:

Active 10/12/2014

Scope
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
.Global
Globat
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

Global

Global

Global
Global

Global
Global
Global
Global

" Global

Global -

Global

" Global

Global
Global

Global
Global
Global

Global
Global

-Global
Global
Global
Global
G|9ba|
Global

¢

£

A
(1]
-
o
<
=

el s s e B e e B o I I I I I B B B

GLOBAL ™" " ""ABL
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JRS_OPEN
GEN_AUTO
SEQ_CNT
MODBUS_INPUTS
MODBUS_OUTPUTS
MODBUS_STATUS_1
MODBUS_STATUS_2
MODBUS_ALARMS
%R00100
%R00103
%R00106
%R00109
%R00112
%R00115
%R00118
%R00121
%R00124
%R00127
%R00130

- %R00133
%R00136
¢ D139
¢ 0200
%R00203
%R00206
%R00209
%R00212
%R00215
%R00218
%R00221
%R00224
%R00227
%R00230
%R00300
%R00303
%R00306
%R00309
%R00312
%R00315
%R00318
%R00321
%R00324
%R00327
%R00330
% 333
% 336
%R00339
FST_SCN

LST_SCAN

‘T_10MS
T_100MS
T 18
T_1Mm
ALW_ON
ALW_OFF
PLC_BAT

%R00400

Program: BCC_4000_4

-Pulse Id TMS1076

Type
BIT
BIT
BIT
BIT
BIT
BIT.
BIT
BIT
BIT
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD

" WORD

WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
BIT

BIT

_BIT

BIT

BIT
BIT
BIT
BIT

WORD

(1]
>

-t

P R e e e )

Address
%Q00037

%Q00038.

%Q00039
%Q00040
%Q00041
%Q00042
%Q00043
%Q00044
%Q00045
%R00001
%R00002
%R00005
%R00008
%R00009
%R00010
%R00100
%R00103
%R00106
%R00109
%R00112
%R00115
%R00118
%R00121
%R00124
%R00127
%R00130
%R00133
%R00136
%R00139
%R00200
%R00203
%R00206
%R00209
%R00212
%R00215
%R00218
%R00221
%R00224
%R00227
%R00230
%R00300

. %R00303

%R00306
%R00309

- %R00312

%R00315
%R00318
%R00321
%R00324
%R00327

* %R00330.

%R00333
%R00336
%R00339
%S00001

%S00002

%S00003
%S00004
%S00005
%S00006
%S00007
%S00008
%S00014

%R00400

- — ——SPB47 Creek-Rocra-CarrrorT Hitt SPS Power Unifs Tor Gensets OM Manual

Describtién Stored Val

- BCC Low Fuel

BCC Generator Running
BCC Generator Connected

. Starter Motor Relay

Govemor Control Relay
Audible Alarm Relay
Generator Shunt Trip Relay
BCC Doors Open Alarm
Generator Auto Mode
Sequence Counter
Modbus Digital Inputs
Modbus Digital Outputs
Modbus Status 1

.. Modbus Status 2
Modbus Alarms

“*No Description™
**No Description*™
**No Description*™ .
**No Description**
**No Description™
**No Description**
**No Description*™
**No Description*™
**No Description*™
**No Description™
“*No Description™
**No Description**
**No Description*™
**No Description**
**No Description™
**No Description**

-**No Description**

**No Description**

"**No Description*™*

**No Description**
**No Description*™

- **No Description**

**No Description**
**No Description**
**No Description**
**No Description*™
**No Description**
**No Description**
**No Description™
**No Description**

_**No Description**

“*No Description**

**No Description**

**No Description**

**No Description**

**No Description**

“*No Description*™

**No Description**

**No Description*™*

Set to 1 when the current
sweep is the first sweep
Reset from 1 to 0 when the
current sweep is the {ast .
sweep '

0.01 Second Timer Contact
0.1 Second Timer Contact
1 Second Timer Contact

1 Minute Timer Contact
Always ON

Atways OFF

Set to indicate a bad battery
in the CPU

*“*No Description**

e .- -Active 10/12/2014 - - - - -

Scope
Global
Global
Global
Global
Global
Global
Global
Giobal
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Globat
Global
Global

‘Global

Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global
Global

" Global

Global

-Global

Global
Global
Global
Global

Global

Global
Global
Global
Global
Global
Global

Global_

Globail

Ret Ovr - é
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GLOBAL VARIABL
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LST_SCN

T_10MS
T_100MS
T_SEC
T_MIN

- ALW_ON
ALW_OFF

SY_FULL

10_FULL

OVR_PRE

PRG_CHK
PLC_BAT

SNPXACT
SNPX_RD
SNPX_WT

RLTN_OK
CONTCON
PB_SUM
OV_SwWP

APL_FLT
CFG_MM

HRD_CPU

LOW_BAT
LOS_RCK

LOS_IOM
LOS_SIO

'ADD_RCK
ADD_IOM
ADD_SIO
HRD_SIO

SFT_SIO

BAD_RAM
Prbgfam: BCC_4000 4

Q-Pulse Id TMS1076

Type
8IT

BIT
B{T
BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT

BIT
BIT
BIT
BIT
BIT

BIT.
BIT
BIT
BIT

BIT
BIT

BIT

BIT
BIT

BIT
BIT

BIT
BIT
BIT
BIT.

BIT

BIT

[ I G Gy

Len

1

1

Address
%S00001

%S00002

%S00003

%S00004-

%S00005
%S00006
%S00007
%S00008
%S00009

%S00010 -

%S00011

%S00013
%S00014
%S00017
%S00018
%S00019
%500020

%S00032
% SA0001
%SA0002

%SA0003

%SA0009
%SA0010

%SA0011

%SA0012

%SA0014

%SA0015 -

%SA0017
%SA0019
%SA0020
%SA0027

%SA0031

%5B80010

Description

Set 1o 1 when the current
sweep is the first sweep
Reset from 1 to 0 when the
current sweep is the last
sweep

0.01 second timer contact
0.1 second timer contact
1.0 second timer conlacl
1.0 minute timer contact
Always ON

Always OFF

Set when the PLC fault table
fills up

Set when the /O fault table
fills up

Set when an ovemide exists
in %I, %Q, %M or %G
memory

Set when background
program check is active

Set to indicate a bad battery
in a Release 4 or later CPU
SNP-X host is actively
attached to the CPU
SNP-X host has read data
from the CPU

SNP-X host has written data
to the CPU

Set ON when a refational
function using REAL data is
success

Reserved for use by the
programming scoftware for
cont confact

Set when PLC checksum
does not match app
checksum

Set when PLC sweep tlime is
longer than user specfied
sweep time

Set when an application fault
oCcurs

Set when a config mismatch
is detecled during system
powerup

Set when the diagnostics
detects a problem with the
CPU hardware

Set when a low battery fault
ocCurs

Set when an expansion rack
stops communicating with the
CPU

Set when an ¥O module
stops communicating with the
PLC CPU

Set when an option module
stops communicating with the
PLC CPU

Sel when an expansion rack
is added to the system

Set when an ¥O module is
added to a rack

Set when an opticn module is
added o a rack

Set when a hardware failure
is detected in an opticn
moduie

Set when an unrecoverable
fault is detecled in an option
madule

Set when the CPU detecis

Al

Active 10/12/2014

Scope
System

Systermn

System
System

Systemn .

System
System
System
System
Systemn

Systemn

Systemn
System
System
System
System

System
System
System
System

System

System

System

System

System
Systemn
System

System
System
System

System
System

System

D W DXIDAODD

. D » B » N~ v B v I |

noaxn A A

R
SYSTEM V' ™ 7ABI
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Q-Pulse Id TMS1076
L XTERE I VIS TVA0

ey v m4 e e —

Name

BAD_PWD
SFT_CPU

STOR_ER

ANY_FLT
SY_FLT

IO_FLT
SY_PRES
IO_PRES

HRD_FLT
SFT_FLT

Proeram: BCC_4000_4

SP047 Creek Road Cannon Hill SPS F_’Q\A?g__F.UniTs for Gensets OM Manual
Type

BIT
BIT

BIT

BIT
BIT

BIT
BIT

BIT

BIT
BIT

Len

Address

%SB0011
%SB0013

%SB0014

%SC0009
%SC0010

%SC0011

%SC0012

%SC0013

%SC0014
%SC0015

_Acfive 10/12/2014 __ ___

Description Stored Val
cormrupted RAM memory at

powerup

Set when a password

“ violation occurs

Set when the CPU detects an
unrecoverable error in the
software

Set when an error occurs
during a programmer store
operation .

Set when any fault occurs
Set when fault occurs where
an entry is put in the PLC
fault tbl

Set when fault occurs where

an entry is put in the I/O fault

tol

Set as long as there is at
least one entry in the PLC
fault tb!

Set as long as there is at
least one entry in the |/O fault
tbl

Set when a hardware fault
occurs .

Set when a software fault
occurs

Scope

System

System

System

System
System

System

System

‘System

System

System’

Ret Ovr gx

SYSTEM VARIAB.
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_SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

" 1 | |gufWritten for EPAC.

i Project; Brisbane City Council, Standby Generator Program.

Set to 1 when the

2 FST_SCN PRESETS
! { | {caL)
P %S00001

current sweep is
the first sweep

i iCALL

5 ALARM

i' 3 AUD_ALM
CALDH

" 7 MODBUS.
[CALL-

Program: BCC_4000_4

' Q-Pulse Id TMS1076

Active 10/12/2014
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SP047 Creek Road Cannon HiII‘gPS Power Units for Gensets OM Manual

| Q-Pulse Id TMS1076

VOLTS_UNDER

{/1'
%100020

Under Voltage
Relay

Program: BCC_4000_4

Active 10/12/2014

1 enerator Sequence No.1 .
Generator Stopped
2 ALW_ON EQINT
]}
1T
,500007
Always ON
. STEP_1
SEQ_CNT—iN1 Q { —
%R00001 %,MO0001
Sequence Step Sequence
Counter No.l
1—IN2
-3 Generator Sequence No.2
Generator Starting
4 ALW_ON . EQINT
1]
1T
9,S00007
Always ON
STEP_2_E
SEQ_CNT —IN1 Q ~
RO0001 %,M00002
Sequence Step Sequence
- Counter No.2
rs
, 2—IN2
5 ALW_ON GEINT
| §
1 7
,500007 .
Always ON
STEP_2_GE
SEQCNT—N1  Q { —
%,RO0001 %MO00022
Sequence Step Sequence
Counter No.2 GE
2—IN2
IdGenerator Running Logic )
7 GCR SPD_UNDER GEN_RUNNING
¥ 7 —(
%,Q0004 1 %,100018 %M00201
Governor Under Speed Generator
Control Relay Relay Running

Page 359 of 485




r - - SP047 Creek Road Cannon Hill SPS Power Units for Gensets QM Manual 7
‘ 8 L'Generator Starter Motor and Governor Logic
9 STEP_2_E  SPD_STP_CRK FAIL_STR.TM CRK_CUTOUT SMR
— ———— M { —
%,M00002 9100017 9,M00202 9%M00205 %,Q00040
Step Sequence Crank Cutout Failed to Start Generator Crank Starter Motor
No.2 Relay Time Cutout Relay
1
i ~ 10 STEP_2_GE HIGH_HIGH_A... GCR
1
| 7 —( —
] %M00022 %M00300 %Q0004 1
i Step Sequence High High Alarm Governor
i No.2 GE Control Relay
|
| 11 I!Generator Fail To Start Timers and Counters
: 12 STEP_2_E SPD_STP_CRK FAIL_STR_DLY T™MR FAIL_STR_TM
| {
i 57 V'I V} TENTHS { }_ |
| 9%,M0O0002 %100017 %LM00203 %M00202
! Step Sequence Crank Cutout  Failed to Start Failed to Start
No.2 Relay Pulse Delay Time
. %R00200
' 100—{py
%,R00200
T 13| FALSTRTM ™R FAIL_STR_ DLY
___' l____ TENTHS . ( ) |
) %LM00202 %M00203
: Failed to Start Failed to Start
. Time Pulse Delay
%R00203
‘ 100—py
\ %,R00203
1
! 14 FAIL_STR_TM UPCTR FAIL_STR_CNT
I { }—o
EHM00202 %M00204
Failed to Start Failed to Start
Time ' Counter
STEP_ 2 E %R00206
| ———R
. %,M00002 %R00206
Step Sequence
No.2
‘ 3—pv
!
1
d
15 STEP_2 £ GCR SPD_STP_CRK FAIL_STR_TM TMR CRK_CUTOUT
X K 1 1 % TENTHS + —
%M00002 %,Q00041 ©  %I00017 %LM00202 %,M00205
Step Sequence Governor Crank Cutout | Failed to Start Generator Crank -
No.2 Control Relay Relay Time Cutout
CRK_CUTOUT %ROOZQQ
P 10—pv
%M00205 %,R00209
. Generator Crank
' Cutout

Program: BCC_4000_4

Q-Pulse Id TMS1076

Active 10/12/2014
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16 STEP_2_GE  CRK_CUTOUT STEP_1 ) s -

_ ENB_STR_DLY
| i X % (
i FLMOV022 FMO0205 9M000G1 . TMO0206
Step Sequence  Generator Step Sequence . Enable Start
No.2 GE - Crank Cutout . No.1 Delay for Alarms
ENB_STR_DLY
-
LMOO206
Enable Start
Delay for Alarms
17 | ENB_STR_DLY R ‘ GIL_P_DLY
|| ——] TENTHS { ) |
e, | | gl
nable Sta Gil Pressure
! Delay for Alarms Alarm Delay
i .
‘ FROOZ12
\ 100 —py
| RO0Z12
|
18 ENB_STR_DLY W . : STR_UP_DLY [
] |y TENTS ‘ ' (
Erante Stan T on Aoe
nable Sta Startup Alarm
Delay for Alarms Delay
%ROCZ215
. 300 —|Py
i FRO0Z15
i
19 |‘Generator Sequence No.3
Generator Running
20 |  ALWON EQ INT . : '
—— | - |
Z,500007 ‘
, Always ON
STEP_3
SEQ_CNT —iN1 qQ . : - { —-
%&ﬁmx . 9 MO0003
uence
uenc: . Step ﬁzt.q;ence
3.aN2
| ‘ .
. 21 Generator Sequence No 4
Transfer to Generator ATS
i
i
i
i
i Pr n: BCC_4000_4 ‘ A: ) My

| QPulse IdTMS1076

Active 10/12/2014 o Page 3610f485



) SI5047 CreekrRood Cannon Hill SPS Power Units for Gensets OM-Monuol

22 ALW_ON EQ INT
9,S00007
. Always ON
STEP 4
SEQ_CNT —{IN1 Q { —
F,RO0001 %,M00004
Sequence Step Sequence
Counter No.4
4 —IN2
23 STEP_4 M_ATS OPN_1
1 { —
%M00209
Step Sequence Mains ATS Open
No.4 Command
24 STEP_4 MAINS_ATS_O... T™R G_ATS_CLS_1
JI } M TENTHS ( ) . i
%M00004 %Q00033 %M00210
Step Sequence BCC Mains ATS Generator ATS
No.4 Open’'Command Close Command
%R00218
20—pv
%R00218
25 ‘Generator Sequence No.5
. Generator Running Online
26 ALW_ON EQINT ‘
Il
500007
Always ON
STEP_S
S NT —] {
EQ._CNT —fiN1 Q { —
F%HRO0001 %MO0005
Sequence Step Sequence
Counter No.5
5—IN2
27 Generator Sequence No.7

Transfer to Mains ATS

Program: BCC_4000_4

Q-Pulse Id TMS1076

Active 10/12/2014
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i 28 ALW_ON [EQINT
]

. .

Always ON

STEP_?
. — —
sr_Q_CNT—-rm Q : .
] 00007
XRO0CO1 HM

. Step Sequence
Sequence : . No.7
Counter

7 --T: N2

P 7 G_ATS_ORN_L

29 STEP_

— ~
00211

FMO0007 FoM

) ) Generator ATS
Step Seq;ence Ogren Command
No. .

STEP_9

10
. 1]

i FLMO0009
‘ Step Sequence
' No.9

| STEP_1

| —
LMO0001

Step Sequence
No.l

STEP_2 E

W.___i}._._._

 FHMO0C02
Step Sequence
Mo.2

' i
STEP_3 : ‘ :

|
]
FMO0003

Step Sequence
- No.3

My
P n: BCC_4000_4 A

1
©-Pulse IATMS1076

.
e i e e e --ACTve 10/12/2014 - e+ e+ mmes —o = -— - Page 363-of 485~ -



TMR
TENTHS

%,MO0007

Step Sequence
No.7

STEP_1

__._..{I___

%LM00001
Step Sequence
No.l

STEP.9  GEN_ATS_CLS
Il —
F,MO0009 100035

Step Sequence| BCC Generator
No.9 ATS Closed

STEP_2_E

! i
LI}

%MO0002

Step Sequence
No.2

STEP_3

1
11

¢MO0003
Step Sequence
No.3

%R00221

20—{pv
%,R00221

: §P047 Creek Road Cannon HiI] SPS _chwer—UrniTs for Gensets OM Manual

M_ATS_CLS_1

{ —
%M00212

Mains ATS Close
Command

31

Generator Sequence No.9
Generator Offline
Generator Cool Down

32

ALW_ON EQ INT
it
14

%,S00007

Always ON

STEP_9

SEQ_CNT —IN1

9%R0O0001

Sequence
Counter

9—IN2

—( —
%M00009

Step Sequence
No.9

33

l!Mains ATS Control Logic

M_ATS_OPN_1 M_ATS_CLS_1

| z

MAINS_ATS_O...

%M00209 %M00212
Mains ATS | Mains ATS Close
Open Command
Command

MAINS_ATS_...

%,Q00033
BCC Mains ATS
Open Command

M_ATS_CLS_E...

W
%M00213

Mains ATS Close
Enable

Program: BCC_4000_4

Q-Pulse Id TMS1076

Active 10/12/2014

{ /) l
F%Q00033

BCC Mains ATS
Open Command
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35 GEN_ATS_CtS... TMR M_ATS_CLS_E...
Ty . TENTHS { —
%,Q00034 %M00213
BCC Generator Mains ATS Close
ATS Close Enable
Command
%RO0224
F%R00400 —{PV
4
% %HR0022.
36 L!Generator ATS Control Logic
37 G_ATS_CLS_1 G_ATS_CLS_E.. G_ATS_OPN_1 GEN_ATS_CLS...
{ f — | I { —
%HM00210 %M00214 %M00211 %Q00034
Generator ATS Generator ATS} Generator ATS BCC Generator
Close Command Close Enable | Open Command ATS Close
Command
GEN_ATS_CLS...
|
LI
9,000034
BCC Generator
ATS Close
Command _
TT3g | MAINSATS O —wR G_ATS_CLS.E...
% TENTHS { —
%,Q00033 FM00214
BCC Mains ATS Generator ATS
Open Command Close Enable
%R00227
%RO0400 — PV
% %RO0227 ,
39 I!ATS Control Delay Setpoint Logic
40 SEL_MAN MOVE INT
%
%100003
Selector Switch
Manuat ! .
) 1
150 —IN Q— %R00400
LROO400
‘ SELMAN MOVE INT |
i |
9100003
Selector Switch
Manual
1
5 —ﬂN -Q— %R00400
9,R00400 ’

42

l]ﬂGenerator CB Shunt Trip Control Logic

Pn‘nx BCC_4000_4

Q-Pulse Id TMS1076

Active 10/1 2/20"1 4
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43

HIGH_HIGH_A... GEN_ATS_cLs SFO4ZCres

!_ SDAR
|1 It TENTHS r
5 1T 11 \ )“_—|
FMO0300 RIOO0I5 Q00043
1 High High BCC Generator Gertrator Shuni
; Alarm ATS Closed Trip Relay
!
i
‘ HIGH_ALM FROG230
; !} 20—pv
! ’ %MO0320 %A00230
: High Alarm
44 ]!BCC Interface Relay Outputs
a5 HIGH_HIGM.. GEN_SD ALM
i L
%M00300 %Q00035
High High BCC Generator
Alarm Shutdown Alarm
HIGH_ALM ’
; 1 —
! %,M0O0320
High Alarm
MEDIUM_ALM
_ﬁﬂ.‘f l____
Medium Alarm
a6 LOW_ALM GEN_W_ALM
|1
10 { )“_—|
EM003B0 FQ00036
Low Alarm BCC Generator
Warning Alarm
T 47 | FUELLEV_EM.. FUEL_LOW
11 ! N
1T 1 )“_—|
FELM00341 000037
Fuel Emply BCC Low Fuel
Alarm
!
| FUEL_LEV_L...
: 1]
| T
! FMO0363
i Low Fuel Level
i Alarm
' T 4| SEN_RUNNING GEN_RUN
. ]
1 }" { )_—|
%,M00201 ZQ00038
) Generator BCC Generator
~ Running Running
49 GEN_ATS_CLS GEN_CON
b
o { 4
%I00035 %,Q00033
BCC Generator BCC Generat
ATS Closed com:;red 00
50 | CAN_DOORS._... DOORS_OPEN
— —(
100048 %Q00044
Canopy Doors 'BCC Doors Open
Open Alarm

Program: BCC_4000_4

Q-Pulse Id TMS1076

Active 10/12/2014
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51 SEL_AUTO GEN_AUTO
{ } —(
100001 Q00045
Selector Switch Generator Auto
Auto Mode
) l!LocaI Control Panel Indicators
53 SEL_AUTO AUTO_IND
— | { —
%100001 Q00001
Selector Switch Controls in Auto
Auto Indicator
LAMP_TEST_...
S
LI
%!00005
Lamp Test PB
54 SEL_TEST TESTIND
¥ {
9100002 %,Q00002
Selector Switch Controls in Test
Test Indicator .
LAMP_TEST ...
%,100005
Lamp Test PB
55 SEL_MAN MAN_IND
{ | { —
100003 %,Q00003
Selector Switch) Controls in
Manual Manual
Indicator
LAMP_TEST_...
1|
LR
%|00005
Lamp Test PB
56 REMOTE_STR REM_STR_IND
{ | { —
%M00103 9,Q00004
Remote Start Remote Start
Indicator
LAMP_TEST_...
Y iy
L
%,100005
Lamp Test PB
57 MAINS_FAILED MAINS_AVAIL...
% { —
9%100033 %Q00005
BCC Mains Mains Available
Failed Indicator
LAMP_TEST_...
I
1t
9100005
Lamp Test PB

P‘m: BCC_4000_4

i

'(_Q—Pulse Id TMS1076 .

Active 10/1

2/2014
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11/06/U4 2:41:58 ’
62 CAN_DOORS_...
||

SPb47 Creek Road Co‘rmon IZHII S_P.S_F;o_w—/gr_u_r%ﬁs»fér Gensets OM Manual

Y CLdalr 1V \uu/

CAN_DOORS_....

1

%,100048
Canopy Doors,
Open

LAMP_TEST_...

____||_.J

100005
Lamp Test PB

Program: BCC_4000_4

. Q-Pulse Id TMS1076

Active 10/12/2014

(—

% Q00029
Canopy Doors
Open Indicator
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1 [dPresets Routine

Move 1 to the Sequence Counter

2 ALW_ON.

MOVE INT
11 -
LI
%S00007
Always ON
1
14IN Q—SEQ_CNT

%R00001
Sequence
Counter

P; n: BCC_4000_4

' Q-Pulse Id TMS1076

_Active 10/12/2004 o e e

PRES]




SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

IdGenerator Modbus RTU Slave Interface
40001 - Generator Sequence Number

ALW_ON MOVE 800U
L -
%,S00007
Always ON
48
SEL_AUTO—IN Q—MODBUS_INP...
%100001 %R0O0002
Selector Switch Modbus Digital
Auto Inputs
ALW_ON MOVE BOOL
1 —
%S00007
Always ON
48
AUTO_IND—{IN Q—MODBUS_QOUT...
%Q00001 %R0O0005
Controls in Auto Modbus Digital
{ndicator Outputs
ALW_ON MOVE BOOL
L ] L
%S00007
Always ON
16
GEN_OFF—IN Q—MODBUS_STA...
%M00101 %R00008
Generator OFF Modbus Status 1
ALWON f4ovE BoOL
| - —
%S00007
Always ON
16
GEN_RUNNING—{IN Q—MODBUS_STA...
9LM00201 %,R00009
Generator Modbus Status 2
Running

Program: BCC_4000_4

Q-Pulse Id TMS1076

Active 10/12/2014

oD1
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6 ALW_ON - 146VE BOOL
_______{ l_._____ —

%S00007
Always ON

HIGH_HIGH_ALM—IN

. %M00300 %R0O0010
High High Alarm Modbus Alarms

SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual

100

L)

—MODBUS_ALA...

F m: BCC_4000_4 A:

Q-Pulse.ld TMS1076

. Active 10/12/2014

MODI
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I "!Generator OFF State

2 SEL_AUTO SELTEST _ SEL_MAN TR - GEN_OFF
7 Yt A TENTHS { —
9100001 " 2100002 %100003 $%M00101
Sefector Switch Selector Switch Selector Switch Generator OFF
Auto Test Manual
| %Ro0100
254PV
%R00100
3 GEN_OFF MOVE INT
%M00101
Generator OFF -
4
1
1IN .QFSEQ_CNT
%R0O0001
‘Sequence
. Counter
'Generator Automatic Start and Stop Logic
5 MAINS_FAIL_S... MAINS_FAIL_S... GEN_OFF HIGH_HIGH_A... HIGH_ALM MEDIUM_ALM TTMR AUTO_TEST_S...
1L | r
i A Vi —A —H TENTHS {—
9,M00117 %M00104 %M00101 . FMO00300 9%M00320 %M00340 %M00102
Mains Fail Stary Mains Failed Generator OFF High High Alarm  High Alarm Medium Alarm - Auto & Test
Stop . Start / Stop
REMOTE _STR| REMOTE_STR REMOTE_STP %R00103
X X — 5—pv
%M00103 FMO0103  %MO0105 %R00103
Remote Start Remote Start  Remote Stop
TEST_STR TEST_STP
Lt V—
9M00106 ¥M00107
Test Start Test Stop .
AUTO_TEST_...
[ 1 !
10
9,M00102
Auto & Test
Start / Stop '
6 MAINS_FAILED T™VR MAINS_FAIL_S...
il TENTHS { ¥—
%10003_3 %M00117
BCC Mains Mains Fail Start
Failed
%,R00139
300 -—PV
%R00139

Program: BCC_4000_4

Q-Pulse Id TMS1076

Active 10/12/2014
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-Pulse Id TMS1076

SRO47Z Cxa.
SAmn~an d f

k-Reac-CammomHitrSPSPower UTifs Tor Gensefs OM Manual

MAINS_FAIL S...

{ —

EMO0104

Mains Failed
Stop

REMOTE_STR

—{

EMO0103
Remeote Start

REMOTE_STP

; frwr s PG TMR
TENTHS
i~
9100033
BLC Mains
Failed
%RO0106
1200 —pry
FLROD106
8 SEL_AUTO REM_STR REMOTE_STP TR
1 F | — Yy TENTHS
2100001 EIOCO3I6 ELMOD105
Setector Switchi  BCC Rernote Remwote Stop
Auto Start
HAINS_ATS C... GEN_RUNNING %RO0109
{ 1 { — S—PY 109
FLMO03B2Z LMO0Z01 HROD
Mains ATS Generator
Faited to Clgse Running
Alarm :
REMOTE_STR
11—
I
FMO0103
Remote Start
9' SEL_AUTO REM_STP VR
- | b TENTHS
%,100001 X,100037
Selector Switch| BCC Remote
Auto Stop
HIGH_HIGH_. . FLROO112
sl 5—fpv
ZMO0300 FROC112
High High
Alarm
HIGH_ALM
EMO0320 |
. High Alarm
MEPIUM_ALM
M
1
FHMO0340
Medium Alarrm
10| SELTEST T™R
{ }_ TENTHS
%,I00002
Selector Switch
Test
XROOL15
10 —ipy
XLRO0115

Prreram: BCC_4000_4

{ F—i

ETLMO0105
Remote Stop

TEST_STR

_ _Active 10/12/2014

{ —
FMO0106
Test Start

S
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SEL_TEST

S-PO47 Creek Road Coﬁnon H-iII SP§ F;o-w_er Un-i}s ‘for‘Gense’rs-OM Manual

11 MR TEST_STP
TENT]
Vi " ( —i
LI00002 HMO0107
Selector Swilch Test Stop
. Test
| .
| 4RO0118
10—pv
%AR00118
12 Generator Sequence 1 -- 2
Starting the Generator
3 | GEN_RUN_OFF HIGH_HIGH_A... HIGH_ALM  MEDIUM_ALM  SEL_AUTC  AUTO_TEST. 5. STEP_1
1 MOVE INT
% i 4 4 P F——} all —
XMOC108 K MOD3I00 %MOO3I20 HMODI40 100001 FMOD102 9M0000]
Generator Run High High Alarm  High Alarm  Medium Alarm | Selector Switch  Auto & Test Step Sequence”
oft Auto Start / Stop Ma.l
SEL_TEST  AUTO_TEST_... 1
—t —] } 2—IN Qf— SEQ_CNT
! 100002 MO0 02 FHRO00C]
| Selector Switch  Aute & Test Sequence
! Test Start / Stop Counter
i SEL MAN  MAN_STR_PB
; - | —
XIO0003 HIOO00E
Seiector Switch Manaul Start PB
Manual '
i
| —l 4 | SPO_STP_ERK OFDT GEN_RUN_OFF
|
; | } TENTHS ( ) |
! HI00017 FMO0108
Crank Cutout Generator Run
! Relay Off
|
‘ FRO0121
150 —py
I RA00121
i .
[ L
15 STEP_1 ENABLE_OFFL...
1 {R—
1 % MOGGO1 FMO0109
Step Sequence Enable
MNo.1 Generator to go
Oifline
16 Generator Sequence 2 -- 3
Generator Running at Rated Speed
Generator Warmup Time
17 SEL_AUTO  GEN_RUNNING  STEP.Z E THR TMOVE INT |
X K | i TENTHS B
9100001  gEM00201 FMO0D02
Selector Switch) Gererator Step Sequence
Auto Running No.2
SEL_TEST XRO0124 1
e 50-pv 3-IN Ql—SEQ_CNT
%400002 %,A00124 )
Selector Switch Sequemce
Test Counter
Program: BCC_4000_4 Al £

Q-Pulse Id TMS1076

Active 10/12/2014
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WAV YAV AR V8 o
18 SEL_MAN  GEN_RUNNING  STEP_2_E VR MOVE TN
1 F 1) ¥ TENTHS -
9100003 %M00201 9% M00002
Selector Switch  Generator Step Sequence
Manual Running No.2
%RO0127 1
50 —pv 3—IN Q—SEQ_CNT
%RO0127
%RO0001
. Sequence
Counter
19 SEL_AUTO SPD_STP_CRK AUTO_TEST._S... STEP_2 E MOVE INT
— | 1 S —— -
%100001 %100017 KM00102 %MO00002
Selector Switch| Crank Cutout  Auto & Test  Step Sequence
Auto . Relay Start / Stop No.2
SEL_TEST 1 .
|} 1 —Fm Q[—SEQ_CNT
%100002 %RO0001
Selector Switch Sequence
Test Counter
20 SEL_AUTO  SPD_STP_CRK AUTO_TEST_S.. STEP 2 E MOVE INT
i I F 24 —] | -
100001 %100017 %M00102 9%,M00002 :
Selector Switchf Crank Cutout Auto & Test  Step Sequence
Auto Relay Start / Stop No.2
SEL_TEST 1
| | 9—IN Q|—SEQCNT
%,100002 %RO0001
Setector Switch Sequence
Test Counter
21 SEL_MAN SPD_STP_CRK MAN_STP_PB STEP_2_E MOVE INT
| | a A — L
%100003 %100017 F,100009 FMO00002
Selector Switch Crank Cutout Manual Stop PB Step Sequence
Manual Relay No.2
1 [y
1—iIN Q}—SEQ_CNT
%RO0001
Sequence
Counter
22 SEL_MAN SPD_STP_CRK MAN_STP_PB STEP_2_E MOVE INT
X ¥ N | -
%100003 %100017 9100009 F,M00002
Selector Switch  Crank Cutout Manual Stop PB  Step Sequence
Manual Relay No.2 N
"1
9—IN Q—SEQ_CNT
9RO0001
Sequence
Counter
23 Generator Sequence 3 -- 4
Generator Running at Rated Speed
Transfer to Generator ATS
N Y -
1 wm: BCC_4000_4

L.QPulse dTMSI076

~_ Active 10/12/2014

Pa
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24 SEL_AUTO —GEN_R&;&SPOL{EIéP@BK ROWPH Hill SPS Power Units for Gensets OM Manual
X { X -
9,100001 9M00201 $%HMO0003
Selector Switch Generator Step Sequence
Auto Running No.3
SEL_TEST 1
e 4—IN Q— SEQ_CNT
_%100002 %R00001
Selector Switch Sequence
Test Counter
25 SEL_MAN GEN_RUNNING MAN_TRF_GE... STEP_3 MOVE INT
) 1L il 1y l_
1t 1T 11 11
9100003 %M00201 9100011 %M00003
Selector Switch Generator Manual Transfer Step Sequence
Manual Running to Generator PB~ No.3
1
4N Ql—SEQ_CNT
%,RO0001
Sequence
Counter
26 SEL_AUTO" AUTO_TEST_S... STEP_3 MOVE INT
—— V1 1 —
%100001 9M00102 9%MO0003
Selector Switch| Auto & Test  Step Sequence
Auto Start / Stop No.3
SEL_TEST 1
1} gawm QI—SEQ.CNT
100002 . %,R00001
Selector Switch Sequence
Test Counter
27 SEL_MAN MAN_STP_PB STEP_3 MOVE INT
{ F———— | -
%100003 9100009 9,M00003
Selector Switch Manual Stop PB  Step Sequence
Manuai No.3
1
9—iN Q—SEQ_CNT
%R0O00Q1
Sequence
Counter
28 l Generator Sequence 4 -- 5
Generator Running Online
29 SEL_AUTO  GEN_RUNNING MAINS_ATS_C... GEN_ATS_CLS STEP_4 MOVE INT
| F—— | Y| ¥ -
100001 §M00201 ' 100034 2100035 %,MO0004
Selector Switch Generator BCC Mains ATS BCC Generator Step Sequence
Auto Running Closed ATS Closed No.4
SEL_TEST 1
— — 5—IN. - Q-SEQCNT
2100002 %RO000L
Selector Switch Sequence
Test Counter
Program: BCC_4000_4 A:

Q-Pulse Id TMS1076

Active 10/12/2014
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SP047 Creek Road Cannon Hill SPS F"'QYLV?‘(LUL@TS\LOJ/GGHSGTS OM Manual

30 'SEL_MAN GEN_RUNNING MAINS_ATS_C... GEN_ATS_CLS STEP_4 MOVE INT
{ | I f 4 | { | —
%100003 %,M00201 2100034 %,100035 %,MO0004
Selector Switch Generator  BCC Mains ATS BCC Generator Step Sequence
Manual Running Closed ATS Closed No.4
1
5N Q—SEQ_CNT
9R00001
Sequence
Counter
31 SEL_AUTO  AUTO_TEST_S... STEP_4 MOVE INT
| b 7 { - - 1
%,100001 %M00102 9,M00004
Selector Switch| Auto & Test  Step Sequence -
Auto Start / Stop No.4
SEL_TEST 1
i 9—IN Ql—~SEQ.CNT
9,100002 %RO0001
Selector Switch Sequence
Test Counter
32 SEL_MAN  MAN_TRF_MAI... STEP_4 MOVE INT
(! 1] 11 |
LI} 11 10 .
‘9100003 %,100010 9,MO0004
Selector Switch Manual Transfer Step Sequence
Manuatl to Mains PB No 4
1
3—IN Ql—SEQ.CNT
%R00001
Sequence
Counter
33 SEL_MAN MAN_STP_PB STEP_4 MOVE INT
{ | 1 al —
%00003 %100009 %MO00004
Selector Switch Manual Stop PB Step Sequence
Manual ’ No.4
1 '
9—jIN Ql—-SEQCNT
%R00001
Sequence
Counter
34 Generator Sequence 5 -- 7
Generator Running Online
a Transfer to Mains ATS
oo SEL_AUTO AUTO_TEST_S... STEP.5 - MOVE INT
i | 1 | -
%I00001 %LM00102 FMO0005
Selector Switch|] Auto & Test  Step Sequence
Auto Start / Stop No.5
SEL_TEST 1
14 7—¥|N Q—SEQCNT
%00002 %R00001
- Selector Switch Sequence
Test Counter
i
T m:BCC_4000_4 A:

Q-Pulse Id TMS1076 )

Acﬂv_e_l 0/12/2014
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36 SEL_MAN  MAN_TRF_MAL... STEP_S TMOVE INT) ENABLE_OFFL...
—— — i } — | (s}—
%100003 %100010 %M0000S5 %MO00109
Selector Switch Manual Transfer Step Sequence Enable
Manual to Mains PB No.5 Generator to go
' Offline
1
7—lm QSEQ_CNT
%R0O0001
Sequence
Counter
37 SEL_MAN MAN_STP_PB STEP_S MOVE INT
¥ — — F =
" %l00003 9100009 %MO0005
Selector Switch Manual Stop PB Step Sequence
Manual . No
1
7—lm Ql—SEQ_CNT
%R0O0001
Sequence
Counter
38 Generator Sequence 7 -- 9
- Generator Running
. Mains ATS Closed
39 MAINS_ATS_C... GEN_ATS_CLS EMBLLOFH... STEP_7 MOVE INT
1 | Z A — | —
%100034 %!100035 %MO00103 %MO0007
BCC Mains ATS BCC Generator Enable Step Sequence
Closed ATS Closed  Generator to go No.7
Offline
1
J9—IN Q—SEQCNT
' FRO0001
Sequence
Counter
40 ’Generator Sequence 7 -- 3
-Generator Running
Mains ATS Closed
Return to Step 3 :
4] MAINS_ATS_C... GEN_ATS_CLS ENABLE_OFFL... STEP_7 MOVE INT ENABLE_OFFL...
1| Vet ——— | —(R—
%100034 %100035 %M00109 %MO0007 %MO00109
BCC Mains ATS BCC Generator Enable Step Sequence Enable
Closed ATS Closed  Generator to go No.7 Generator to go
Offline Offline
1
3N Q|—SEQ_CNT
%R00001
Sequence
Counter
42 ['Generator Sequence 9 -- 1 -
Generator Cool Down
43 SEL_AUTO STEP_9 ._ThiRA MOVE INT
| } j f—— TENTHS -
100001 %MO00009
Selector Switchj Step Sequence
Auto No.9
SEL_TEST 9R00130 1
| F 3000-—{pv 150 1—IN Q—SEQ_CNT
%4%100002 % %R00001
Selector Switch Sequence
Test Counter
Program: BCC_4000_4 A: N

Q-Pulse Id TMS1076

Active 10/12/2014
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44 SEL_MAN STEP_9 . VOVE INT
{ { { I TENTHS
%,100003 %MO0009
Selector Switch Step Sequence
Manual No.9
%R00133 1
10—pv 1—IN Q|—SEQ_CNT
,R00133
T %,RO0001
Sequence
Counter
45 "Generator Sequence 9 -- 2
Generator Restart
46 SEL_AUTO AUTO_TEST.S..  STEP 9 TR MOVETNT
[ ' 11 [ TENTHS -
[ i ¥ 10
94100001 %,M00102 %,MO0009
Selector Switch| Auto & Test  Step Sequence
Auto Start / Stop No.9
SEL_TEST LRO0136 1
1} 10—pv Z—LN Q—SEQ.CNT
RO0136
%100002 % %R0O0001
Selector Switch Sequence
Test Counter
47 Generator High High Alarm
B Generator Shut Down
1 | AIGH_HIGH_A_. HH_ALM_OS1
I | —{T—
9,M00300 %MO0110
High High Alarm High High Alarm
One Shot
49 | HHAMOS1  rgaveinT
{1 —
%M00110
High High Alarm
One Shot
, 1
1IN Q—SEQ_CNT
% RO0001 .
Sequence
Counter
50 ldGenerator High Alarm
Generator Not Running, Move to Stop Mode, Step 1 /
51 HIGH_ALM  SPD_STP_CRK H_ALM_OS1
I} Y {M—
%,M00320 %100017 %MO00111
High Alarm Crank Cutout High Alarm One
. Relay * Shot
52 | HAMOSl  ruGuEiNT
| -
%MO0111
High Alarm One
Shot \
1 .
1IN Q|—SEQ_CNT
%,RO0001
Sequence
Counter
53 Generator High Alarm
Generator Running, Move to Cool Down Mode, Step 9
P " m:BCC_4000_4 A:

Q-Pulse Id TMS1076

Active 10/12/2014
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o4 HIGH_ALM  SPD_STP_CRK

H_ALM_OS2
! — | —{—
i %M00320 2100017 %MO0112
. High Alarm Crank Cutout High Alarm One
| Relay Shot
55 | HALMOSZ  ryGoVEiNT
.._{ }___ — |
EMO0112
High Alarm One
Shot
1
Q‘TN Q—SEQ_CNT :
%RO0001
Sequence
Counter
. t
56 ldGenerator Medium Alarm !
Generator Not Running, Move to Stop Mode, Step 1
57 | MEDIUM_ALM ~SPD_STP_CRK M_ALM_OS1
— | =4z {T—
FM00340 %100017 %,M00113
Medium Alarm  Crank Cutout Medium Alarm
Relay One Shot '
58 | MAMOSL  ruswEINT ;
. ZM00113 ,
! Medium Alarm
One Shot ,
1 - il
1
; 1 —rN QT—SEQ_CNT ' |
; ,RO0001 |
. Sequence )
| Counter ,
|
! .
l 59 [ Generator Medium Alarm ’
| Generator Running, Move to Transfer to Mains ATS, Step 7 ‘
| 60 | MEDIUM_ALM SPD_STP_CRK M_ALM_OS2 .
H .
t H ——— | My
%,M00340 %100017 %,M00114
Medium Alarm  Crank Cutout Medium Alarm
. - Relay One Shot j
i —_— i
61 | MAMOSZ  rgGVEINT !
: ——{ —— - ;
%,M00114 |
Medium Alarm |
One Shot |
i !
J 1 |
1 7N Q| SEQ CNT !
%,R00001 )
Sequence .
Counter :
62 ri,'!‘.‘.ams ATS Fail To Close Alarm
l Generator Not Running, Move to Generator Stopped, Step 1 .
" 63 | GEN_RUNNING MAINS_ATS C... M_ATS_ALM_... I
—V —(1—
%M00201 %,M00382 %MO00115
Generator Mains ATS Mains ATS
Running Failed to Close Alarm One Shot
Alarm

Program: BCC_4000_4

" Q-Pulse Id

TMS1076

Active.10/12/2014
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SPUZ7 CY8ek Road Cannon Hill SPS Power Units for Gensets OM Manual

Active 10/12/2014 .

_ _Page 381 of 485 .J

P
64 | MATS ALM....  raoVE INT |
—] i -
%£MDO115
Mains ATS
Alarm One Shot
1
1—+N Q|-—SEQ_CNT
%0000
Sequence
Counter
65 l-fMains ATS Fail To Close Alarm
Generator Running, Move to Transfer to Generator ATS, Step 4
T GG | GEM_RUNNING MAINS_ATS_C.. AUTO_TEST S, \ M_ATS_ALM_
— ——— | | {T—
LMO0201 LMOO3E2 9% MOO102 | %MO0116
Generator Mains ATS Auto & Test Mains ATS
Running Failed to Close  Start / Stop Alarmt One Shot
Alarm j 2
67 | MATSALM...  GvE i
{ }
%MO0L116
Mains ATS
Alarm One Shot
1
4—]IN Qf-~SEQ_CNT
% RO0001
Sequence
Counter
68 |. Generator Sequence Counter is Qut of Range.
Reset to Step 1
69 ALW_ON (T INT
it
11
L500007
Always ON
MOVE INT
SEQ_CNT —{IN1 Q |—
o ROO0OL
Sequence
Counter
L -
) —nz 1—IN Q- SEQCNT
FROOOOT
Sequence
Counter
ALW_ON EQINT
| 1
11
XS00007
Atways ON
MOVE INT
SEQ _CNT —IN1 - -
HLROD0O1
Sequence
Counler
1
6—IN2 1 ~I|N G}~ SEQLCNT
F,RO0001
Sequence
Counter
Program: BCC_4000_4 Ar 3l
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[ i S 2

-~
71 ALW_ON EQINT | - ‘
- —
9,500007
Always ON
MOVE INT
SEQ,CNT?—iINl Q —
%,R00001
Sequence
Counter
1
8«#»«2 ' 1 —T'" Ql—SEQ_CNT
%R0O0001
‘ ’ Sequence -
\ Counter
‘ 72 ALW_ON GT INT
| ]
. %,S00007
| Always ON
1 N
|
l
{ . . . MOVE INT
' SEQ_CNT—[INI o— =
9,RO0001
Sequence
. Counter
‘ .
i
; 1
‘ 9—inz ' 1N o—seq ent
" %,R00001
Sequence
Counter
{
|
i
i
1 1
i
i
1
|
!
|
Program: BCC_4000_4 A:

Q-Pulse Id TMS1076 Active 10/12/2014 Page 382 of 485
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1 ig'Generator High High Alarms

2| EMSTPAM HIGH_HIGH_A_.
1 : { —

XHA00301 FMO0300

Emergency ' High High Atarm
Stap Alarm

MEN_ALM

J 1
1T -~

XMO0302
MEN Alarm

OIL_P_SD_ALM

1
1 f
EMO0G303
Low Qil
_ Pressure
Shutdown
Alarm
ENG_T_SO_A...
XM00304 :
High Engine
Temperature
Shutdown
- Alarm
RAD_WATER_.. |

ELMOO305
Low Radiator
Water Level
Alarm

SPD_OVER_A...
EMO030E
Over Speed

Alarm

3 ]‘Generator High Alarms
" 4 | SPOLUNGER_ .. - AIGH_ALM
i} : { I
LMO0321 ) : EMO0320

Under Speed. \ , High Alarm
Alarm

YOLTS_UNDE...

|

11
FMO0322
Alternator : .
Voltage Linder . ' .

Alarm

YOLTS_OVER...

]
EMO0323
Alternator

Voltage Over
Alarm

GEN_CB_TRI...

BMO0324

Generator CB ’ . ;
Tripped Alarm

ALT_TEMP_A_ .

___,..._1}.._._

9ELM00325
Alternator High
Temperature
Alarm -

5 |!Generat0r Medium Alarms -

Program: BCC_4000_4 A ALA

Q-Pulse Id TMS1076 Active 10/12/2014
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FUEL_LEV_EM...

| 6

i |

SPOA-17 C_reek Road Cormon-HiII SPE Po-mga!_.JmiI;s\fua-mgSense’rs oM Manual

MEDIUM_ALM -,

1

FMO0341
Fued Empty

Alarm

FAIL_TO_STR...

H.{F._

4M00342
Fail to Start
Alarm

MAINS_ATS_...
!l

11
% MO00381
Mains ATS

Failed to QOpen

Aarm

GEN_ATS_CL...

[
%,MD0354
Generator ATS
Failed to Close
Alarm

{

{ —i
%M0O0340

Medium Alarm

’!Generatér Low Alarms

! Program: BCC_4000_4

Q-Pulse Id TMS1076

Active 10/12/2014
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. Quer units ror
g | O P WALM ) _ : LOW_ALM
—— ; { —
MO0361 %MO0IEC

Low Qil Low Alarm
Pressure

warning Alarm

ENG_T_W_ALM

— — . .
Z,M00362

High Engine
Temperature
Warning Alarm

FUEL_LEV_L...

_|'__._

%.300363
Low Fuel Level
Alarm

BAT_CHG _AC...

%M00354
Battery Charges]
AC Alarm

BAT_CONT_L...
XMO0365
Conirel Battery

Charger Low
Yoltage Alarm

BAT_STR_LO...

|
1
__._| I__ '
XMO0366
Slart Batiery : :
]

Charger Low
Yoltage Alarm

MAINS_ATS._.... ’ :

! b
— = - :
PMO0382 : ’ . . i
Mains ATS

Failed to Close
Alarm

. ' !
GEN_ATS_OP.__, o

__, }_,_u
FMO0382
Generalor ATS'
Failed to Open
Alarm

9 |!Generator Emergency Stop Alarm |
10 | EMSTOP_PB ' - EM_STP_ALM
F—1 : — .

100004 ' FM0O0301
Emergency Stop Emergency Step
PB Alarm

EM_STP_ALM ALM_RESET_...

— b
%MO0301 100006

Emergency Stop Alarm Reset PB
Alarm

Program: BCC_4000_4 A: ALA

Q-Pulse Id TMS1076 _ Page 3850f485 __|
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. g
| 11 EM_STP_ALM. EM_STOP_IND !
! i - { — L
. %,M00301 %Q00010
' Emergency Emergency Stop
Stop Atarmn Indicator
LAMP_TEST_... '
—— — ,
. %I00005 ,
tamp Test PB |
|
12 I'Generator MEN Afarm |
13 MEN_FLT MEN_ALM
{ | { —
%100024 %M00302
MEN Fault Relay MEN Alarm
f
MEN_ALM  ALM_RESET_...
9%,M00302 100006 \
MEN Alarm  Alarm Reset PB '
14 MEN_ALM MEN_FLT_IND
I — —
%,M00302 %Q00011
MEN Alarm MEN Fault [
Indicator -
LAMP_TEST ...
2100005
! Lamp Test PB '
; \
15 'Generator Low Oit Pressure Shut Down Alarm
16 OIL_P_LOW_SD OlL_P_DLY OIL_P_SD_ALM )
: : I 1 — { } t
! '—_l t U] A\ 1
! %100041 ¥M00207 9,M00303
H Low Qil Pressure Qil Pressure Low Qil Pressure
i Shutdown Alarm Detay Shutdown Alarm !
| ) :
' OfL_P_SD_ALM ALM_RESET_... !
| — |
f %M00303 100006 !
' Low Oil Pressure Alarm Reset PB }
1 Shutdown Alarm !
1l
i 17 OIL_P_SD_ALM Ol _P_LOW_S...
I 1 ~ :
F%M00303 %,Q00012 \
Low Oil Low Qil Pressure
Pressure Shutdown
Shutdown Indicator
Alarm
LAMP_TEST_... T
!
__! !___
100005
Lamp Test PB
18 |‘Generator High Engine Temperature Shut Down Alarm
]
]
t
t
. Program: BCC_4000_4 ALA

' Q-Pulse Id TMS1076

Active 10/12/2014
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ENG_T_SD_ALM ALM_RESET_...

al VH
9M00304 9100006
High Engine  Alarm Reset PB
Ternperature ’ ’

Shutdown Alarm

19 | ENGTHILSD STR_UP_DLY “ENG_T_SD_ALM
| L
sl [ F { —
%,100043 %,M00208 %M00304
High Engine  Startup Alarm High Engine
Temperature Delay Temperature
Shutdown Shutdown Alarm

20 | ENG_T_SD_ALM ENG_T_HI_SD...
4 | {3 ]
1T \J 1
9%M00304 %Q00014
High Engine High Engine
Temperature Temperature
Shutdown Shutdown
Alarm Indicator
LAMP_TEST_...
%100005 -
Lamp Test PB
21 I'Generator Low Radiator Water Level Alarm )
22 | RAD_WATER_.. TR i RAD_WATER_.. -
Jl } S TENTHS ( )_I
%100045 _ %M00315
Low Radiator . Radiator Water
Water Levet : Leve! Low Delay
%R06300
50 —pV
FR00300
T 23 | RAD_WATER ... RAD_WATER_...
1 | {
%M00315 %MO00305
Radiator Water Low Radiator
Levei Low Delay Water Level
. Alarm
RAD_WATER_... ALM_RESET_... .
[ I/
%M00305 %100006
Low Radiator Alarm Reset PB
Water Level
Alarm
24 RAD_WATER_... RAD_WATER_...
11 -
FM00305 2000016
Low Radiator Low Radiator
Water Level Water Leve!
Alarm Indicator
LAMP_TEST_...
11
1t
100005
Lamp Test PB

25 L!Generator Over Speed Alarm

Program: BCC_4000_4

Q-Pulse 4 TMS1076

. Active 10/12/2014
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© Q-Pulse Id TMS]O7§

Active 10/12/2014

I tee
! 26 GCR [ TMR SPD_OVER_DLY
% | TENTHS { —
o gowene
| Over Speed
‘ Controf Relay Detay Timer
; FR00339
50 —pv
%R00339
27 SPD_OVER .' SPO_OVER_DLY SPD_OVER_ALM
1 1
~_'| I , L] \’ )_‘i .
%100019 %M00316- %M00306 i
Over Speed Over Sgeed Over Speed
Relay Delay Timer Alarm
SPD_OVER_ALMALM_RESET_...
| %
%M00306 %100006
Over Speed  Alarm Reset P8
Alarm
28 | SPD_OVER ALM SPD_OVER_IND
11
U] ( )_‘i
9,M00306 9,Q00019
Over Spegd Over Speed
Alarm Indicator
LAMP_TEST_...
| ]
11 -
%,100005 |
Lamp Test PB
i
29 |!Generator Under Speed Alarm
30 SPD_UNDER - STR_UP_DLY TMR SPD_UNDER_... '
| = I TENTHS
1] U ‘( )_‘i
%I100018 %M00208 %MO00331
Under Speed  Startup Alarm Under Speed
Relay Delay Alarm Delay
%R00303
50—pv
%R00303
31 SPD_UNDER_... . SPD_UNDER_...
f
| — ~
%M0033_l %M00321
Under Speed Under Speed
Alarm Delay Alarm
SPD_UNDER_... ALM_RESET ...
I} 4 ;
%M00321 LIC0006
Under Speed Alarm Reset PB
Alarm
Program: BCC_4000_4 A: ALA
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— AY s - o
32 SPD_UNDER_... SPD_UNDER_!..."
I { |
11 \J 1
%,M00321 %,Q00020
Under Speed Under Speed
Alarm Indicator
LAMP_TEST_...
%100005
Lamp Test PB
!
33 [‘Generator Under Voltage Alarm
34 VOLTS_UNDER STR_UP_DLY T™MR ] - VOLTS_UNDE...
—— b | TS —(
%100020 9%,M00208 HM00332
Under Voltage Startup Alamm Under Voltage
Relay Delay Alarm Delay
%R00306
S0 —pPv
%,R00306
35 VOLTS_UNDE... VOLTS_UNDE...
F— | —( —
XLM00332 - %LM00322
Under Voltage Alternator
Alarm Delay Voltage Under
Alarm
VOLTS_UNDE... ALM_RESET_... '
%M00322 %,100006
Alternator  Alarm Reset PB '
Voltage Under !
Alarm [
36 VOLTS_UNDE... VOLTS_UNDE... ;
- (— |
%,M00322 %,Q00022
Alternator Alternator .
Voltage Under Voltage Under
Alarm . Indicator
LAMP_TEST ...
%,100005
Lamp Test PB
37 [;‘Generator Over Voltage Alarm
38 VOLTS_OVER  STR_UP_DLY T™MR VOLTS_OVER_...
__.__._.i }______| }____ TENTHS ( )___|
%\00021 %M00208 %M00333
Over Voltage  Startup Alarm Over Voltage
Relay Delay Alarm Delay
9RO0309
50 —pv
%, RO0309
Program: BCC_4000_4 A:

Active 10/12/2014
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39 | VOLTS_OVER_... : VOLTS_OVER_...
= )
%M00333 %M00323
Over Voltage Alternator
Alarm Delay Voltage Over
Alarm
VOLTS_OVER_... ALM_RESET_...
| 7
F,M00323 %I00006
Alternator  Alarm Reset PB
Voltage Over
Alarm
40 VOLTS_OVER.... VOLTS_OVER._...
| - ()
FM00323 %Q00023
Alternator Alternator
Voltage Over Voltage Over
Alarm {ndicator
LAMP_TEST_...
%I100005 ’
Lamp Test PB
! ‘ :
41 'Generator CB Tripped Alarm .
42 GEN_CB_TRIP GEN_CB_TRIP...
| = ~
%100023 %M00324
Generator CB Generator CB
Tripped Tripped Alarm
GEN_CB_TRIP... ALM_RESET_...
|
i ¢M00324 %100006
. Generator CB  Alarm Reset PB
' Tripped Alarm
1 .
| 43 GEN_CB_TRIP... GEN_CB_TRIP...
; X ~{
| HM00324 FQ00025
| Generator CB Generator CB
, Tripped Alarm Tripped
! Indicator
H .
! LAMP_TEST_...
1 b
; 1 ¥
l 00005
i tamp Test PB
i
44 ]'Generator High Alternator Temperature Alarm
: 45 ALT.TEMP __ STR_UP_DLY ALT_TEMP_ALM
i
| | |+ ~
9100022 %M00208 XM00325
Alternator High Startup Alarm Alternator High
Temperature Delay Temperature
Retay Alarm
ALT_TEM P_ALMALM_RESET_...
1 A
U] VT
. %M00325 FI00006
Altermator High Alarm Reset PB
Temperature
Alarm
Program: BCC_4000_4 . A: ALZ
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46 ALT_TEMP_ALM ALT_TEMP_IND
~ | - ( —i
%M00325 %,Q00024
Alternator High Alternator High
Temperature Temperature
Alarm Indicator
LAMP_TEST_...
]|
11
* 9100005
Lamp Test P8
47 [!Generator Fuel Level Empty Alarm
48 FUEL_LEV_EM... TMR FUEL_LEV_EM...
X TENTHS (
%,100047 %,M00351
Fuel Empty Fuel Level Empty
Alarm Delay
R00312
50—{pv
%R00312
29 | FUELLEV.EM.. FUEL_LEV_EM...
i { —
%,M00351 %M00341
Fuel Level Empty - Fuel Empty ,
Alarm Delay Alarm !
FUEL_LEV_EM... ALM_RESET_... {
i 4
%M00341 %100006
Fuel Empty  Alarm Reset PB
Alarm !
|
50 | FUELLEV_EM... FUEL_LEV_EM... ‘
|| ( — |
HLMO00341 %Q00017 !
/ Fuel Empty - Fuel Empty
Alarm Indicator
)
LAMP_TEST_... |
| ]
11
%,100005 ;
Lamp Test PB
51 [‘Generator Fai! To Start Alarm
£n FAIL_STR_CNT R FAIL_TO_STR_...
. y
i} { —
“HM00204 ‘HM00342
Failed to Start Fail to Start
Counter Alarm

FAIL_TO_STR_... ALM_RESET_...

 — 4

- ‘%M00342 100006
Fail to Start  Alarm Reset PB
Alarm

Program: BCC_4000_4 A:

Active 10/12/2014
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FAIL_TO_STR_... FAIL_TO_STR_...
X L
HM00342 %,Q00021
Fail to Start Fail to Start
Alarm Indicator
LAMP_TEST_...
|1
11
100005
Lamp Test PB
54 ‘Generator Low Oil Pressure Warning Alarm
55 OIL_P_LOW W OIL_P_DLY OlIL_P_W_ALM
K i} (
%,100042 %M00207 %MO00361
Low Oil Pressure Oil Pressure Low Oil Pressure
Warning Alarm Delay Warning Alarm
OIL_P_W_ALM ALM_RESET_...
{ | V1l
%,M00361 9100006
Low Oil Pressure Alarm Reset PB
Warning Alarm
56 | OWLPWALM OIL_P_LOW_W...
{ } {
%M003§1 %Q00013
Low Oil Low Oil Pressure
Pressure Warning
Warning Alarm Indicator
LAMP_TEST_...
1
11
2100005
Lamp Test PB
57 I‘Generator High Engine Temperature Warning Atarm
58 ENG_T_HI_W STR_UP_DLY ENG_T_W_ALM
i — | { —
%,100044 %,M00208 %M00362
High Engine  Startup Alarm High Engine
Temperature Delay Temperature
Warning Warning Alarm
ENG_T_W_ALM ALM_RESET_...
¥ A
9%,M00362 %I00006
High Engine  Alarm Reset PB
Temperature
Warning Alarm
59 | ENG_T_W_ALM ENG_T_HIW_L...
| - {
%M00362 %Q00015
High Engine High Ehgine
Temperature Temperature
Warning Alarm Warning
Indicator
LAMP_TEST_...
| b
%,100005
Lamp Test PB
60 I!Generator Fuel Level Low Alarm
Program: BCC_4000_4 A: : AL2A
Q-Pulse Id TMS1076 Active 10/12/2014 Page 392 of 485



e

. ) SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual
61 FUEL_LEV_LOW TMR FUEL_LEV_LO...
{ 1 TENTHS ( ) |
%100046 %M00373
Low Fuel Level . Fuel Level Low
Alarm Delay
%R00315 /
50—pv
%,R00315 ,
. 62 FUEL_LEV_LO... FUEL_LEV_LO...
— ! { —
%,M00373 %,M00363
Fuel Levei Low Low Fuel Level
Alarm Delay Alarm
FUEL_LEV_LO... ALM_RESET_...
{1 —/1
%M00363 %100006
Low Fuel Level Alarm Reset PB
Alarm
63 FUEL _LEV_LO... FUEL_LEV_LO...
} | «
%,M00363 %,Q00018 ‘
Low Fuel Level Low Fuel Level
Alarm Indicator
LAMP_TEST_... i
—— — T
%,100005
Lamp Test PB ]
64 BGenerator Battery Charger AC Fail Alarm !
65 | BATCHG.AC R BAT_CHG_ AC_. '
l i* TENTHS J\ )___l
%,00025 %M00374
Battery-Charger Battery Charger
AC Relay AC Failure Delay ,
. }
%R00318 l
I
1200 —pPV
%R00318 |
TT66 | BAT_CHG_AC_... BAT_CHG_AC_...
(
— F { —
4,M00374 %,M00364
Battery Charger Battery Charger
AC Failure Delay AC Alarm

BAT_CHG_AC_.... ALM_RESET_....

i

X%MO0364 9100006
Battery Charger Alarm Reset PB
AC Alarm

Program: BCC_4000_4

Q-Pulse Id TMS1076

_ Active 10/12/2014
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67 | BAT_CHG AC.. BAT_CHG_AC_...
| } ( )
%HM00364 %Q00026
Battery Charger] Battery Charger
AC Alarm AC Indicator
LAMP_TEST ...
%100005
Lamp Test PB
68 ]'f‘Generator Control Battery Low Voltage Alarm
69 BAT_CONT_LO... : T™MR BAT_CONT_LO...
{ } TENTHS ( )__{
9,100026 %M00375
Control Battery Control Battery
Charger Low Low Voltage
Voltage Delay
%R00321
300 —PV
%R00321
70 BAT_CONT_tO... BAT_CONT_LO...
al { —
%M00375 g, M00365
Control Battery Control Battery
Low Voltage Charger Low
Delay Voltage Alarm
BAT_CONT_tO...ALM_RESET_...
all 4
%MO0365 %100006
Control Battery Alarm Reset PB
Charger Low
Voltage Alarm
71 BAT_CONT_LO... BAT_CONT_LO...
| { —
FM00365 %Q00027
Control Battery]| Controf Battery
Charger Low Charger Low
Voltage Alarm f Voltage
Indicator
LAMP_TEST_...
[
10
%100005
Lamp Test PB
72. Ménera'tor Start Battery Low Voltage Alarm
73 ‘BAT_STR_1O... - TMR BAT_STR_1LO...
_l { TENTHS { ) |
%100027 FM00376
Start Battery Start Battery
Charger Low + Low Voltage
Voltage Delay
%R00324
600 —PVY
%R00324

Program: BCC_4000_4

Q-Pulse Id TMS1076

Active 10/12/2014
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' BAT_STR_LO...

74 BAT_STR_LU...
~ — \ ( i
EMO0376 ’ ZMOO366
Starl Battery ’ Stari Batlery
Low Yoltage Charger Low
Delay Wollage Alarm
BAT_STR_LO.,. ALM_RESET_..
— -
FMOO366 9100006
' Starl Battery Alarm Reset PB
Charger Low
VYaltage Alarm
75 | BATSTRAO.. BAT_STR_LO...
——t | { —
. %M0OQ3I66 900028
Starl Battery Starl Baftery
Charger Low Charger Low
Yoltage Alarm i Voltage
indicator
LAMP_TEST_...
9%,100005
Lamp Test PB
76 |‘Mains ATS Fail to Open Alarm ,
77 MAINS_ATS_O... GEM_ATS_CLS... MAINS_ATS C... GEN_RUNNING TMR MAINS_ATS_O...
VA { F— | K TENTHS {
%,Q00033 %,Q00034 100034 9,M00201 %LMO0381
BCC Mains ATS BCC Generator BCC Mains ATS  Generator Mains ATS
Open Command  ATS Close Closed Running Failed to Open
Command Alarm
j MAINS_ATS_O...-ALM_RESET_FPB FROG327
|
] fF i/ 100 —py 7
| MO0381 FADC00G %ROO‘
Mains ATS  Alarm Reset PB
Failed to Open
Alarm
\ 78 |!’Mains ATS Fail to Close Alarm
| 79 MAINS_ATS O GEN_ATS_CLS... MAINS_ATS_C... MAINS_FAILED TR MAINS_AT5 C...
| 7 Vr TENTHS ~
%,000033 . TQO0034 2100034 2100033 LMO0382
BCC Mains ATS BCC Gererator BCC Mains ATS BCC Mains Mazins ATS
Open Command  ATS Close Closed Failed Failed to Close
ComrFland Alarm
MAINS ATS_C... ALM_RESET_PB %RO0330
f — .__..l I‘ 100 —pv
%,M00382 4100006 %RO0330
Mains ATS  Alarm Reset PB
Failed to Close L
Alarm
3 ‘!Generator ATS Fail to Open Alarm :
ol | GEM_ATS CLS, MAINS ATS Q.. GEN_ATS_CLS MAINS_FAILED MR ] GEN_ATS_OP...
% | ——r | % TENTHS ~—(
2000034 X,000033 2100035 2100033 TLMO03IB3
BCC Generator BCC Mains ATS BCC Generator  BCC Mains Generator ATS
ATS Close  Open Command  ATS Closed Faibed Failed 1o Qpen
Command Alarm
GEN_ATS_OP,.. ALM_RESET_PB FRO03I33
Il }, I/} 100 -pY
LM003a3 2100006 - HRO0333 |
Generator ATS Alarm Reset PB
Fatled to Qpen
Alarm
8z EGenerator ATS Fail to Close Alarm
Berem: BCC_4000_4 A:

Q-Pulse Id TMS1076

___Active 10/12/2014
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GEN, _ATS CLS... MAINS_ATS_O... GEN_ATS_CLS GEN_RUNNING TMR  GEN_ATS_CLS...
__{ 5 { — Jl/} { {‘ TENTHS ( )
%,Q00034 %Q00033 %100035, %M00201 %M00384
BCC Generator BCC Mains ATS BCC Generator  Generator Generator ATS
ATS Ciose  Open Command  ATS Closed Running Failed to Close
Command - Alarm
GEN_ATS_CLS... ALM_RESET_PB %R00336
4 | 1 100—pPV
%M00384 %100006 %R00336
Generator ATS Alarm Reset P8
failed to Close
Alalm
i
A: . ALy

Program: BCC_4000_4

Q-Pulse Id TMS1076

Active 10/12/2014
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F

um: BCC_4000_4

.- Q-Pulse IdIMS10767 . _ . .

_ Active 10/12/2014

LdAudible Alarm Contro! Logic
2 NEW_ALM . AAR
1
, { —
%M0O0400 %Q00042
New Alarm Audible Alarm
Relay
> !!Mutes the New Audible Alarm
4 ALM_MUTE_PB - NEW_ALM
) {(R—1
%,100007 - ,M00400
Alarm Mute PB New Alarm
.5 |’Sets the New Alarm Bit
6 EM_STP_ALM %HMO0401
— | (M—
FMO00301 FMO00401
Emergency Stop
: Atarm
7 . %M00401 NEW_ALM
1 (s)—1
%M00401 %M004§)0 :
New Alarm -
- MEN_ALM %M00402
1 —(—
%M00302 %,M00402
MEN Alarm
9 %M00402 NEW_ALM
I (s
9%M00402 M00400
New Alarm
10 OIL_P_SD_ALM FHM00403
N
i ——
L .
9M00303 9,M00403
Low Qil Pressure
: Shutdown Alarm
11 %M00403 NEW_ALM
| - (s
9,M00403 %,MO0400
N New Alarm
T 1c | ENG_T_SD_ALM . 2MO0404
1 - (—
%M00304 _ %,M00404
High Engine
Temperature
Shutdown Alarm
13 F%M00404 NEW_ALM
! —(s)—
%M00404 %HMO0400 -
New Alarm
14 RAD_WATER_... %MO0405
| F —(1—
%M0O0305 %M00405
Low Radiator
Water Level
Alarm

AUD
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15

16

17

18

19

20

21

22

23

24

25

26

Program: BCC_4000_4
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Q-Pulse Id TMS1076

Active 10/12/2014

9LM00405 NEYY_ALm
{ (s)—
FHMO0405 - FM0O0400
New Alarm
SPD_OVER_ALM X%MO0406
X (—
FMO0306 FHMO0406
Over Speed
Alarm
%M00406 - NEW_ALM
: 1
] — —{s)—
%M00406 | HMOD400
New Alarm
SPD_UNDER_... FM00421
= (M—
FM00321 FM00421
Under Speed
Alarm
HM00421 NEW_ALM
| - (s
%LM00421 F%M00400
New Alarm
VOLTS_UNDE... %MO00422
{ } {T—
¥M00322 %HM00422
Aiternator
Voltage Under
Alarm
%M00422 NEW_ALM
¥ ~(s}— -
FM00422 %M0OQ400
New Alarm
VOLTS_OVER_... ' %M00423
| — —(T—
%M00323 %HM00423
Alternator
Volitage Over
Alarm
9,M00423 NEW_ALM
| {s)—
FM00423 ~ %MO00400
New Alarm
GEN_CB_TRIP... 9M00424
{ | {1} {
%M00324 FM00424
Generator CB
Tripped Alarm
F,M00424 NEW_ALM
4 - (s}
HMO0424 F%MO0400
New Alarm
ALT_TEMP_ALM F%M00425
1
I T
%MO0325 . %,MO00425
Alternator High
Temperature
Alarm

Page 398 of 485
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29

30

31

32

33

35

36

37

38

I
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4M00425 NEW_ALM
1
f {sF—
%M00425 %M00400
New Alarm
FUEL_LEV_EM... %M00441
L
——1 (1—
9M00341 EM00441
Fue! Empty
Alarm
%M00441 NEW_ALM
| —~{s}—
%M0044 1 %M00400
New Alarm
FAIL_TO_STR_... EM00442
fl
i {T—
%MO0342 - %M00442
Fail to Start
Alarm
gM00442 NEW_ALM
y {sr—
%M00442 %M00400
New Alarm
OIL_P_W_ALM ILM00461
{ f {(T—1
9,M00361 %M00461
Low Qil Pressure
Warning Alarm
ZM00461 NEW_ALM
| (o
%M00461 %MO0400
New Alarm
ENG_T_W_ALM %M00462
— | {(H—
ILMO0362 %M00462
High Engine
Temperature
Warning Alarm
%M00462 NEW_ALM
= (s —
XMO0462 %M00400
New Alarm
FUEL_LEV_LO... %M00463
L (T
%,M00363 HM00463
Low Fuel Level
Alarm
XM00463 NEW_ALM
— t {sk— .
FM00463 %HM00400
New Alarm
BAT_CHG_AC_... %M00464
- — {1
‘L M00364 ; %M00464
Battery Charger
AC Alarm
um: BCC_4000_4 ,

AUD_,
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39 FoM00464 NEW_ALM
T
R {s}—
FMO0464 HMO0A0)
New Alarm
40 | BAT_CONT_LO.. Z,MO0465
1]
{ | {TH—
FMO0365 CO4E
Control Battery M ®
Charger Low
Voltage Alarm
m % MO0D4ES NEW_ALM
| |-
i {sF—
F,MO0465 FMODAD0
New Alanm
42 | BAT_STRLO... LMO04AES
!
[N (T)'_|
MO0 366
Siart Battery 00456
Charger Low 7
Voltage Alanm
a3 ZMOO465 NEW_ALM-
i |
1T (5)'—|
FMOOAEE LMO0400
New Alarm
44 | MAINS_ATS O... %M00481
I {
A {TH—
ZM0O0281 MOGAB }
Maint ATS % .
Failed 10 Open
Alarm
a5 TLMOCAE]1 NEW_ALM
| |—
11 —{sr—
x MOO4B1 % MO0A00
New Alarm
46 | MAINS_ATS C... ' Z,MO0482
- | — )
11 (T .
ZMO0352 00482
Mains ATS e
failed to Close
Alarm
47 ETMO082 NEW_ALM
1
— | —sr
I, M00482 FMO0400
. New Alarm
A8 | GEN_ATS OP.. % MOO4H3
| | {T+—
BHMO0H383 00483
Generator ATS M
failed to Open
Alarm :
49 %MI(I:& HEW_ALM
11 ~s—
FMO0483 9,MOC200
New Alarm
50 | GEN_ATS_CLS... FLMOO4B4
|}
17 {
{T—
FMO0384 FMO04B4
Generator ATS
Faited to Close
Alarm

Program: BCC_4000_4

Q-Pulse Id TMS1076

Active 10/12/2014
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51 %MO0484 v NEW_ALM -
X )
oM ’ %M00400
: New Alarm
j
!
‘ |
| !
F un: BCC_4000_4 . AT ‘ AUD_/

B
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NTB Design

FOlder NAME ... ...ttt een e ne e BCC_4000_2
NICKNAME. ..o ettt s e emereneraas (C4000_2
Location.................... C:\Program Files\GE Fanuc Automation\VersaPro
\Project\BCC_4000_2
Created......coii e e 27-Jun-03, 16:36:03
1% [T {1 £ =7 TR 03-Jul-03, 18:02:02
DeSCHPION....c.iiiieiicreree e BCC, Standby Generator, 4000

Active 10/12/2014
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03-Jul-03 18:02:05 NTB Design VersaPro (tm) Page: 2
BIOCK NAMIE! ..ottt ettt e e s e e e e e e bt nce e e e e e semanencne e s e snieas AUD_ALM.blk
DeSCrPtON:....coiiiiee et Control Logic for the Audiable Alarm Logic.

BlOCK TP ettt ettt ettt e ettt e b e e e e Ladder
Program: BCC_4000_2 C:\Program Files\GE Fanuc r\utomation\VcrsaPro\Projcét\BCC_4000_2 AUD_ALM.blk
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03-Jul-03 18:02:05

NTB Design VersaPro (tm)

Page: 3

i

‘Audible Alarm Control Logic

2 NEW_ALM AAR
I { )
[ A
%MO0400 %Q00042
New Alarm Audible Alarm
Relay
3 Mutes the New Audible Alarm
EY
a ALM_MUTE_PB NEW_ALM
| | {
11 {r)}—
%00007 %MO0400
Alarm Mute PB New Alarm
5 Sets the New Alarm Bit
EY
6 EM_STP_ALM %MO00401
11 {T
| {T—
%MO0301 %MO00401
Emergency Stop
Alorm
7 %MO00401 NEW_ALM
1| {
I {s)—
%MO00401 %M00400
New Alarm
- MEN_ALM %M00402
1 {1 \)
[ \ I
%MO002 %M00402
MEN Alarm
[s) %M00202 NEW_ALM
I {
1T {s)—
%M00402 %MO0400
New Alorm
-| 0 QOIL_P_SD_ALM %M00403
| Iz
[ A I )
%MO0303 %M00403
tow Oil Pressure
Shutdown Alorm
~| ] %MO0403 NEW_ALM
I {
1T {s)—
%M00403 %MO00400
New Alarm
ENG_T_SD_ALM %M00404
| Iz
— | {1
%MO0304 %M00404
High Engine
Temperatuie
Shutdown Alorm
] 3 %MOOS04 NEW_ALM
I {
! {s)—
AMO0404 BM00400
New Alorm
~| 4 RAD_WATER_LOW %M00405
_ALM
1| {1~
[ | {T—
%M0O0305 %M00405
Low Rodiator
Water Level Alarm
1 5 %MO040S NEW_ALM
| | {
11 {s)}—1
%MO040S %MO00400
New Alarm
1. SPD_OVER_ALM %MO0406
1 (N
— | {T—
%MOO306 %M00406

Over Speed Alarm

Program: BCC_4000_2
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177 00406 NEW_ALM
{e)
In o
%MO0406 %MO0200
New Alarm
1 8 SPD_UNDER_ALM %M00421
f g
14 {T—l
LMO0321 %M00421
Under Speed
Alarm
19 %M00421 NEW_ALM
{
I {s}
%0042} %LMO0200
New Alarm
20 VOLTS_UNDER_AL LM00422
M
| /4
| {T—
LM00322 LM00422
Altemator Voltage
Under Alarm
21 %M00422 NEW_ALM
1 {
11 {s}—
%M00422 H©MO0400
New Alaim
22 VOLIS_OVER_ALM LM00423
4 {7
] \l\)
%M00323 %M00423
Allernator Vottage
Over Alarm
23 %M00423 NEW_ALM
[ {
i {s—
%M00423 %MO00400
New Alarm
24 GEN_CB_TRIP_AL... LM0O0424
{ {/N
i {T—
*LMO0324 ©M00424
Generator CB
Tripped Alarm
25 <0042 NEW_ALM
{
1| (s}
%M00424 LM00200
New Alarm
26 ALT_TEMP_ALM LM00425
1| Izs
10 \ I )
LMO0325 %M00425
Altemartor High
Temperoture
Alarm
27 o025 NEW_ALM
|| {
|t (s }—
BM00425 %M00400
New Alarm
28 FUEL_LEV_EMPTY A %LMO044]
M
401 I
11 (T
*LMO0341 %M0O0441
Fue! Empty Alarm
29 *Mo0a4) NEW_ALM
| | {
1 {s)}—1
%MO00aa1 %MO00400
New Alarm
30 FAIL_TO_STR_ALM LMO0442
| i
1 {T—
%M00342 %MO0442

Fail to Stort Alarm

Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2
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3] %MO0442 NEW_ALM
|
R— ()
%MO0442 %M00200
New Alorm
32| OLPwAmM MO0461
[ 7
i {1
LMOQ361 %MO0461
Low Oil Pressute  *
Worning Alorm
33 %MO0461 NEW_ALM
I
10 - {s 1
%MO0461 %MO0400
New Alarm
34 ENG_T.W_AM LMO04S2
Pl 7S
bod i \ )
LMO0362 %M00462
High Engine
Temperature
Warning Alarm
35 %LMOD462 NEW_ALM
| 1 {
1T {s
%M00462 %MO00400
New Alarm
. UEL_LEV_LOW_AL “MO0463
M
I L Iz
] {TH
%MO03I %M00463
Low Fuel Level
Alorm
37 %MO0463 NEW_ALM
] 1 {
L - {s
%MO0463 %©MO0400
New Alorm
BAT_CHG_AC_AL %LM0O0464
38 | ¥
!} {1l
*MO0364 %MO0464
Battery Charger
AC Alaim
39 -M00ss NEW_ALM
| L {
(I {s
%MO0464 %MO0200
New Alarm
. aT_CONT_LOW_ KMO0265
[ Iz
Pl \ | )
%MO0365 %MO0L6S
Control Bottery
Charger Low
Voltoge Alarm
X %MO04SS NEW_ALM
I {
(I {s
%MO04SS %MO0400
New Alarm
BAT_STR_LOW_V_A TMOO46S
2|
{1 {
1 \ l )
%MO00366 %MO0465
Start Battery
Charger Low
Voltage Aloim
43 %MO0466 NEW_ALM
U] {
T - {s —
%MO045E %M00400
New Alarm
/ AINS_ATS_OPN_ %MO0481
M
1| Iz
T \ I )
%MO0381 %M0O0481
Mains ATS Failed
to Open Alorm
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 AUD_ALM.blk
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45 %M00481 NEW_ALM
| | {
[N —{ s )—i
%LMO0481 %MO0400
New Alorm
46 mNS_ATS_CLS_A %M00482
{1 IZs
i {1
%M00382 %M0O0482
Mains ATS Failed
to Close Alarm
47 %LM0O0482 NEW_ALM
1 {
10 {s)}—
%M00482 %M00400
New Alam
48 EEN.ATS_OPN_AL %M00483
[ {1
1 {TH—
*MO0383 BMO0483
Generator ATS
Failed to Open
Alam
49 %MO0483 NEW_ALM
11
1 —{(s)—|
%M00483 %M00400
New Alarm
GEN_ATS_CLS_AL %M00484
80 | g
1 g
ot (T
%MOO384 %M00484
Generator ATS
foied to Close
Alarm
51 *M00284 NEW_ALM
1|
1T —{s)—
%MO04284 %MO0400
New Alorm

Program: BCC_4000_2

Q-Pulse Id TMS1076
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............................................................................................................. ALARM.blk
Control Logic for the Generator Alarms.
...................................................................................................................... Ladder
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Page: 8

] Generator High High Alarms

2 EM_STP_ALM

HIGH_HIGH_ALM

i |
[
%MO0301
Emergency Stop
Alarm

MEN_ALM

-— —

%MO0302
MEN Alorm

OlL_P_SD_ALM
%MO0303
Low Cil Pressure

Shutdown Alam

ENG_I_SD_ALM

-— —

XMO0304
High Engine
Temperature

Shutdown Alom

RAD_WATER_LO
W_AM

.._i l__.__
%MO0305
Low Rodiator
Water Level
Alarm
SPD_OVER_ALM
— —
LMOO306

QOver Spead Alarm

Speed

{ )
LMO0300
High High Alorm

3 lGenerator High Alarms

4 SPD_UNDER_ALM

HGH_ALM

11
[
%M00321
Under Speed
Alorm

VOLTS_UNDER_AL
M
TM00322
Alternator
Voltoge Under
Alorm
VOLTS_OVER_AL
M
%M00323
Alternator

Voltoge Over
Alorm

GEN_CB_TRIP_AL
M
LMO0324
Generaior CB

Tots ot Al

Tipped Alam

ALT_TEMP_ALM

——f —

%MO0325
Alternator High
Temperature
Alam

LM00320
High Alarm

5 |Generator Medium Alarms

Program: BCC_4000_2
Q-Pulse Id TMS1076
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MEOIUM_ALM

|

11
SMA0M |

Fusd Empty Alomny

rAIL_TQ_STR_ALM|

RMONMY
Fail to Stext Adarmmy

MANS_ATS_OPN.
ALM

— —

LADQZAT
Madra ATS Folled
o Cpen Akam

GEN_ATS_CLS_AY
M

—

TR
Genercior AlS
Faled o Closs

Alam

Page: 9

Generator Low Alarms

E;

O _P_W_ALM

I

LOW_ALM

{

T
ThA03S)
Low Ol Prasure
Waming Alonm

ENG_T_W_ALM

—

T2
High Engine
lamperchue

Waming Alarm

FUEL_LEV_LOW_A!
LM

— —

Low Fuel Level
Alarrm

BAT CHG _AC_Atl
M

—— —
TMO0ISL
Batlery Chaiger
AC Alarm

BAT_CONT_LOW
Y_ALM

_( I.__.
LMO0IE
Control Battary

Chargar Low
Vaitoge Alorm

BAT_STR_LOW_V_
Al

—

EMO0ISE
Starl Batery
Chaager Low

Volioga Alam

MAINS_aTE_CLS
ALM

_1 E___

TM003E2

Maina ATS Falled
to Ciose Alarm

GEM_ATS OPMN_A
LM

— —

AMO0IEY
Gonerglor ATS
Foiled (o Open

Alenm

S
EL bk
Lerw Sk

IGenerator Emergency Siop Alarm

Program: BCC_4000_2
Q-Pulse Id TMS1076
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10 EM_STOP_PB EN_STP_ALM
1 /]
v {
100004 L0030 |
Emeigency Stop Emergency Slop
5] Alam
EM_STP_ALM  ALM_RESET_P8
AM00201 TN
Emargency Slop  Alarm Reset PB
Alcn
1 EM_STP_ALM EM_SIOR_IND
|l
10 {
200301 %QX0i0
Emergency Stop Emargency Stop
Alorm Indicotor
LAMP_TEST_PB
%0005
Lamp Test PB
12 IGenerator MEN Alarm
13 MEM_ALT MEN_ALM
11 !
11 \
X024 TMO0A02
MEN Faull Relay MEN Akzm
MEN_ALM ALM_RESET_PS
TMADI02 00004
MEN Alarm Alarm Resal PB
14 MEN_ALM MEN_FU_IND
1l { }
(] \
LA L0000
MEN Alarm MEN Faut
Inckcator
LAMP_TEST_PE
00005
Lomg Test PB
15 E.’ Generator Low Ol Pressure Shut Down Alarm
16 | PIowWD oLP_ oY O_P_SD_ALM
|1 1]
] 11 {
o4l L0007 LMO0I0T
Low Ol Preuure Oi Prosure Low Oil Présswe
Shutdown Alarm Daicy Shutdgwn Akorm
CA_P_SD_AIM  ALM RESET PG
LADNYY L0006
Low Ol Pressure  Alorm Reast PR
Shutclown Alcrm
17 Of_P_SD_ALM OIL_P_LOW _50_IN
D
by
i {
L0003 %Om012
Low Of Premure Low Cil Presivre
Shutdown Alomm Shuldown
° Indicaior
LAMP_TEST_Pgt
RIO000S
Lamp Test PR
18 ‘Generalor High Engine Temperature Shut Down Alarm J
Program; BCC_4000_2 C:\Program l'iles\G £ Fanuc Automation\ VersaPro\ Project\BCC_4000_2 ALARM.blk
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03-Jul-03 18:02:05 NTB Design VersaPro (tm) Page: 11
19 ENG_T_HISD STR_UP_DLY ENG_T_SD_ALM
(I | 4 { )
[ [ \
%I00043 %M00208 %MO0304
High Engine Stortup Alorm High Engine
Temperature Delay Temperatuie
Shutdown Shutdown Alarm
ENG_T_SD_ALM  ALM_RESET_PB
BMO0304 %I00006
High Engine Alarm Reset PB
Temperature
Shutdown Alarm
20 ENG_T_SD_ALM ENG_T_HI_SD_IND
1 {
| {
%MO0304 %Q00014
High Engine High Engine
Temperature Temperatuie
Shutdown Alam Shutdown
Indicator
LAMP_TEST_PB
%I00005
Lomp Test PB
21 E" Generator Low Radiator Water Level Alarm
22 RAD_WATER_LOW (TR TENTHS ] RS:)V_WATER_LOW
I { )
10 \ l
%I00045 EM00315
Low Rodigior Radictor Water
Watet Level Level Low Deloy
%RO0300
50 —pv
%ROC300
23 RAD_WATER_LOW RAD_WATER_LOW
Oy AWM
I { )
|| \
%MO0315 %MO030S
Radigior Water Low Raodigtor
Level Low Delay Water Level Alarm
RAD_WATER_LOW  ALM_RESET_PB
_ALM
EMO0305 %I00006
Low Radiator Alarm Reset PB
Woter Level Alaim
2 4 RAD_WATER_LOW RAD_WATER_LOW
_AM _IND
bl { )
[ \
%MO0305 %Q00016
Low Radiator Low Radiator
Water Level Woter Level
Alarm Indicotor
LAMP_TEST_P8
—
%I00005
Lamp Test PB
25 1Generator Over Speed Alarm
26 GCR TMR TENTHS SPD_OVER_DLY
I {
i {
%Q00041 %MO0316
Govemor Control Over Speed Delay
Relay Timer
%RO03IQ
80 —pv
%RO03IP
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\ Project\BCC_4000_2 ALARM.blk
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27 SPD_OVER SPD_OVER_DLY SPD_OVER_ALM
f f | {
%0019 %MI0I 16 LMOD306
Over Speed Relay  Over Speed Over Speed Alarm
Delay Timer

SPD_OVER_ALM  ALM_RESET_PB
%MO0306 %I00006

Over Speed Alarm  Alaim Reset P8

2 8 SPD_OVER_ALM SPD_OVER_IND
| L { )
11 Y
%M0O0306 %Q00019
Over Speed Over Speed
Alorm Indicator
LAMP_TEST_PB
%I00005
Larmp Test PB

29 IGenerator Under Speed Alarm

30 SPD_UNDER STR_UP_DLY TR TENTHS SPD_UNDER_DLY
i | [ ( )
[N [ \
%I00018 %MO0208 LMO0331
Under Speed Stortup Alorm Under Speed
Relay Delay Alom Delay
%RO0303
50 —jpy
%RO0303
3] SPD_UNDER_DLY SPD_UNDER_ALM
i | { )
[N \
MO0331 HMO032}
Under Speed Under Speed
Alarm Delay Alorm
SPD_UNDER_ALM  ALM_RESET_PB
%M00321 %I0000S
Under Speed Alarm Reset PB
Alam
32 SPD_UNDER_ALM SPD_UNDER_IND
T { )
[ \
XWMO0321 %Q00020
Under Speed Under Speed
Alorm Indicator
LAMP_TEST_PB
%I00005
Lamp Test PB

33 [Generator Under Voltage Alarm

VOLTS_UNDER S
34 ‘OLTS_UNDE! TR_UP_DLY

VOLTS_UNDER_D...

[TMRTENTHS |
{1 {1 { —
%I00020 TMO0208 %M00332
Under Voltage Startup Alorm Under Voltage
Relay Delay Alom Delay
%R00306
S0 —pv
%R00306
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 ALARM blk
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Page: 13

35 VOLTS_UNDER_D... VOLTS_UNDER_AL
M
] \
. { —
%M00332 %MO0322
Under Voltage Alternator Voltoge
Alarm Delay Under Alarm
VOLIS_UNDER_AL  ALM_RESET_PB
M
TMO0322 %0000
Alternator Voltage  Alarm Reset PB
Under Atorm
3 6 :/AOLTS_UNDER_AL VOLIS_UNDER_IND
I { )
|| \
%M00322 %0022
Altemator Altermnarior Voltoge
Voitoge Under Under Indicator
Alarm
LAMP_TEST_PB
%I00005
Lomp Test PB
37 lGeneralor Over Voltage Alarm
a8 VOLTS_OVER STR_UP_DLY TR TENTIS VOLTS_OVER_DLY
11 I { )
1T 10 \ |
%I00021 %MO0208 %MO0333
Over Vottoge Startup Alarm Over Voltoge
Relay Delay Alarm Delay
%RO0ID
80 —fpv
%RO0IT
39 VOLTS_OVER_DLY VOLIS_OVER_AWM
]t { )
1T \
*MO0333 LMO0323
Over Voltoge Alternator Voltoge
Alarm Delay Over Alam
VOLTS_OVER_ALM  ALM_RESET_PB
%M00323 %0000
Alterncior Vallage  Alarm Reset PB
Over Alarm
40 VOLTS_OVER_ALM VOLIS_OVER_IND
] { )
1 \ |
TMO0323 %Q00023
Altemator Altesnator Voltoge
Voltage Over Over Indicator
Alarm
LAMP_TEST_P8
%I00005
tomp Test P8
A1 E’ Generator CB Tripped Alarm
42 GEN_CB_TRIP GEN_CB_TRIP_AL...
]t { )
1 ¥ \ |
%I00023 %MO0324
Generctor CB Generator CB
Tripped Tdpped Alarm

—

TMO0324
Generator CB
Tripped Alaom

GEN_CB_TRIP_AL...

ALM_RESET_PB

00004
Alarm Reset PB

Program: BCC_4000_2
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4 3 GEN_CB_TRIP_AL... GEN_CB_TRIP_IND
{
N {
%MO0324 %Q00025
Generator CB Generator C8
Tipped Alam Tripped Indicator
LAMP_TEST_PB
%I00005
Lamp Test PB
44 Generator High Altemator Temperature Alarm J
4 5 ALT_TEMP STR_UP_DLY ALT_TEMP_AIM
| 1 (] { ) l
1T L] \
%0002 %MO0208 %M00325
Altemator High  Stortup Alanm Alemnator High
Temperature Relay Delay Temperature
Alomm
ALT_TEMP_ALM  ALM_RESET_PS
%M00325 00006
Altemator High  Alarm Reset PB
Temperature
Alam
46 ALT_TEMP_ALM ALT_TEMP_IND
{
| = : { —
%MO0325 %Q00024
Alternator High - Altemator High
Temperature Temperahure
Alam Indicator
LAMP_TEST_P8
%I00005
Lomp Test P
47 Generator Fuel Level Empty Alarm
48 FUEL_LEV_EMPTY TR TENTHS ESEL_LEV_EMPTY_C
{
- |
%I00047 %MO0351
Fue! Empty Fu:ll Levell)grrl:;ty
' om
BROQIN2
50 —pv
: %RO0312
49 FUEL_LEV_EMPTY C FUEL_LEV_EMPTY_A
LY w
| { ) I
1 l \
%MO00351 %LMO0341
fuel Level Empty Fuel Empty Alarm
Alorm Detay
FUEL_LEV_EMPTY_A ALM_RESET_PS
WM
%MO0341 %I00006
Fuel Empty Alam  Alorm Reset PB
50 FUEL_LEV_EMPTY_A FUEL_LEV_EMPTY_|
] ND
I {
b A H
%0031 : %Q00017
Fuel Empty Alon FI\;:’! Empty
icator
LAMP_TEST_P8
XI00005
Lamp Test PB
51 lGenerator Fail To Start Alarm
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\ Project\BCC_4000_2 ALARM.blk
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57 FAL_SR_CN1 ’ FAIR_TO_STR_ALM
— ()
THA0I204 %MD0342
Fullgd lotSn:m Fail to Start Alaim

FAIL_TO_STR_ALM  ALM_RESET_PA
—
BIAOID W04

Fedl to Stard Alam - Alarmn Resat PB

53 FAL_TO_STR_ALM FAIL_TO_SMR_ND
I f
— | {
RRAOO2A2 Q00021
Fail to Start Abar Fod to Star
Incicator
LAMP_TEST_PE
0005
Lomg Teal PR

54 E" Generator Low Oil Pressure Waming Alarm

55 | OLFIoWW QIL_F_DLY OIL_P_W_ALM
{ | | f
i || { H
L0042 TMOT207 THO00GL
Lerw Ol Presuta Ol Prasiuta Low Ol Pressura
Warmning Aarmn Dalkey wamning Alorm

CILP W _ALM  ALM_RESEL PO

—

RM00201 RIS
Low Oil Presswre Alarn Rasst PR
warnlng Alam

54 OIL_P_W_ALM OIl_P_LOW_W_IN
2}

1 {
_._{ ‘ \ )__i
TA03ST xLOOC013
Low Ol Pressute Law Ol Presive
Waming Alo:m Waoming Indlcaics

LAMP_TEST_PR

— |

LI035
Lomp Test P

57 Generator High Engine Temperalure Warning Alarm

58 ENG_T_Hi_W STR_UP_OLY ENG_T_W_ALm
— } | e
WA0044 TMOT208 TMO0362
High Engla Starlup Alamn Hgh Englng
Temparaturs Dalay Tampeiniure
Weaning Worning Alorm

ENG_T_W_ALM  ALM_RESET PR

___1}—

RMO032 SIDO006
High Engina Alasm Reset P8
Tempaaiure
Wwaming Alam

50 ENG _T_W_ALM ENG_T_HLW_iND
i
— | {
FhA0252 REO00Y5
High Engina High Ergine
Tempetahua

Tarmpesaiure
Woming Alarm Waming indicaior

LAMP_TEST_PB

—

0005
Lomp Tast PB

80 |Generalor Fuel Level Low Alarm |

Program: BCC_4000_2 CA\Program Files\GE Fanuc Automarion\ VersaPzo\ Project\BCC_4000_2 ALARM. bk
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FUEL_LEV_LOW, OL
v

Page: 16

61 TMR TENTHS
{ | ( )
[ \ I
%0004 %MO0373
Low Fuel tevel Fuel Level Low
Alarm Delay
RRO03IS
80 —ipv
XRO0315
62 FUEL_tEV_LOW_DL. FUEL_LEV_LOW_AL
Y M
]| { ) l
[ \
%M00373 %MO0363
Fuel Level Low Low Fuel Level
Alarm Delay m
FUEL_(EV_LOW_AL ALM_RESET_PB
M
BMO0363 %I00005
LowFueilevel  Alorm Reset PB
Alarm
63 | Pt teviow AL FUEL_LEV_LOW_IN
M D
{4 { )
P N !
%Q00018
Low FuelLevel Low Fuel Level
Alarm Indicator
LAMP_TEST_PB
100005 ‘
Lamp Test PB
64 ‘Generator Battery Charger AC Fail Alarm
65 BAT_CHG_AC TMR TENTHS BAT_CHG_AC_DLY
) | { ) l
[N \
00025 %MO0374
Battery Charger Battery Charger
AC Relay AC Faiure Delay
%ROC318
600 —py
%RO0318
66 BAT_CHG_AC_OLY BAT_CHG_AC_AL
M
]t { )
11 \ I
%M00374 XMO0364
Battery Charger Battery Charger
AC Fallure Delay AC Alarm
BAT_CHG_AC_AL  ALM_RESET_PB
M
TMO03G4 RIO0006
Battery Chorget  Alarm Reset PB
AC Alorm
67 BAT_CHG_AC_AL BAT_CHG_AC_IND
M
1| { ) l
1 \
%MO0364 %Q00026
Battery Changer Battery Charger
AC Alarm AC Indicator
LAMP_TEST_PB
100005
Lomp Test PB
468

Generator Control Battery Low Voltage Alarm

Program: BCC_4000_2
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BAT_CONT_LOW_ BAT_CONT_LOW_
69|y TMR TENTHS v.0oiy
[ | I
[ \ ) "
%I00026 %MO0375
Control Batiery Control Battery
Charger Low Low Voltoge
Voltoge Delay
%RO0321
300 —py
%RO0321
)
70 BAT_CONT_LOW_ BAT_CONT_tOwW_
V_DLY V_ALM
I { )
1 \ l
*MO0375 . LMO0365
Control Battery Control Battery
Low Voitoge Charger Low
Delay . Votioge Alarm
BAT_CONT_LOW_  ALM_RESET_PB
V_ALM
— —
HMO0ISS %I00006
Control Battery  Alarm Reset PB
Charger Low
Voltage Alorm
7 1 BAT_CONT_LOW_ BAT_CONT_LOW_
V_ALM V_IND
| | {
L {
%MO0365 %Q00027
Control Battery Control Battery
Charger Low Charger Low
Voltoge Alarm Voltoge Indicator
LAMP_TEST_PB
%I00005
Lomp Tast PB

72 lGeherator Start Battery Low Voltage Alarm

7 3 BAT_STR_LOW_V TMRTENTHS LB;\T_STR_LOW_V_D
I { )
110 \ |
%100027 %MO0376
tart Battery Start Battery Low
Charger Low Voltage Delay
Vottoge
%RO0324
600 —ipy
%RO0324
74 BAT_STR_LOW_V_D BAT_STR_LOW_V_A
Ly M
b { )
|| \ I
LM00376 %MO036S
tart Battery Low Start Battery
Volioge Delay . Chaiger Low
Voltoge Alom

BAT_STR_LOW_V_A ALM_RESET_PB
LM

BMO0366 %I00006
Start Battery Alarm Resst PB
Chatger Low

Voltoge Alarm

75 BAT_STR_LOW_V_A BAT_STR_LOW_V_)
LM ND

| | {
! | —{
BMO036 %Q00028
Start Battery Start Batiery
Charger Low Charger Low ~
Voltage Alarm Voltoge Indicator

LAMP_TEST_P8

—

%I00005
Lomp Test PB

76 lMains ATS Fail to Open Alarm |

Program: BCC_4000_2 C:\Program Files\GE IFanuc Automation\VersaPro\ Project\BCC_4000_2 ALARM.blk
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MAINS_AIS_OPN_ MAINS_ATS_CLS  GEN_RUNNING TR MAINS_ATS_OPN_
77| e TR TERTHS ALM
] J | / )
1T | I [ \ |
20003 h VU KIADD201 RHOE1
BCC Moins ATS ~ BCC Maing ATS Geneicior Mala ATS Folled
Open Command Clased ng 1o Opan Al
MAINS_ATS_OPM_ ALM_RESET Fg LRIz
ALM
Pl | -—
P 11 ® iT— .
TMO0351 FIOI00S
Mains ATS Falled  Alum Resat PO
o Open Alorm
78 E" Mains ATS Fail to Close Alarm
MAINS_ATS_OPN_ MANS_ATS_CLS  MAINS_FARLED ey MAINS_ATS_CLS_A
791 Sup - TR TENTHS b
| | {
—/ /i /1 —{
OO0 Fa00M K000 k00282
BCC Moira ATS  BCC Moins ATS BCC Maiu Foiled Maim ATS Faed
COpan Command Clozed to Close Alaam
MANS_ATS CILS A ALM_RESET_PB TROOLIO
[*0]
{1 Lﬂ 50—y
[ [
SRAOO3E2 WO0I0S
Mairs AlS Folled  Alorm Rezet PB
1e Cloue Ak
80 Generator ATS Fail 1o Open Alarm
B] | FNABTIS CM GENAKCES  MARS FALED AR TENITE GEN_ATS_OPN_AL
D LY
| 1] i ! )
I/I 1| 1 1
f o d (KT L0002 <0003 TMAE3
BCC Ganmoter  BCC Genaotor  BCC Moins Foilga Generalor AIS
ATS Close AlS Clowag Foiled to Open
Command Akrm
SEN_ATS _OPN_AL  ALM_RESET_PB TR0
M
p— | I -
i i Dy s
LANCDAL RIS
Ganaiolor ATS  Aloim Reset PB
Falled te Open
Alerm
82 54 Generatar ATS Fail to Close Alarm
GEN_ATS Ct5_ CM  GEN_ATS_CLS GEN_RUNNING e | GEN_ATS_CLS_AL
83 - iR TENTHS W
|1 | [ L / )
] L/ql 1 v
®o0003d 00015 TAT201 T84
BCC Genegtotor  BCC Gonaratod Generalol Genomtar ATS
ATS Close ATS Clesad Running Failed to Closa
Commend A
GEN_ATS CLS_AL  ALM_RESET_PB TROO13
M
| 4
! } !/}_ ® “_‘Wm
WIAO0IR FIO00S
Generator ATS  Alovm Resal P8
Faded to Clase
Aloim
Program: BCC _4000_2 C:A\Program Files\G % [Fanuc Automation\VersaPro\ Project\BCC_4000_2 ALARM.bIk
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BlOCK N AT . o e e s e s e et te et tr et re e ra et bbb bt ae et aada s SEQ.blk
Description:.. ..o Cantrol Lagic far the Generator Operation Sequences.
BlOCK Ty P it iiiiiie et e et ettt ae et e ea e e ea e om e s en et e e e e e enan e Ladder

Prageam: BCC_4000_2 C:'\Prc;gram Files\G 5 Fanue r\utomnLion\VcrsaPro\Projcct\BCC_;IOOO_Z SEQ.blk
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1 Generator OFF State
2 SEL_AUTO SEL_TEST SEL_MAN (TR TENTHS | GEN_OFF
1A 1A | {
4 i1 /1 { —
%I00001 %0002 %00003 %MO010}
Selecior Switch  Selector Switch  Selector Switch Generaior OFF
Auto Test Monuad B
%RO0I00
25 _lpy
%ROO100
3 GEN_OFF RYSTATE
[t -
[
%MO0101
Generator OFF
1
VN Ql— SEQ_CNT
%RO0001
Sequence
Counter ~
4 lGenerator Automatic Start and Stop Logic
5 MAINS_FAILED  MAINS_FAIL_STP ] GEN_OFF HIGH_HIGH_ALM HIGH_ALM MEDIUM_ALM (TR TENTHS | AUTO_TEST_STR
| | | | | } | { )
| l/‘l I/} l/} l/‘i l/} \
%I00033 %MOD104 %M00101 %MO00300 %MO0320 %MO0340 %M00102
8CC Mains Falled  Mains Failed Stop Generator OFF  High High Alorm High Alarm Medium Alom Auto & Test Start /
Stop
REMOTE_STR REMOTE_SIR REMOTE_STP %RO0103
{1 | |
[ 1 / S_W%Rm‘ 03
%MO00103 %MO00103 %M00105
Remote Stort Remote Start Remote Stop
TEST_STR TEST_STP
1] |
10 l/’
MO0 106 %MO00107
Test Start Test Stop
AUTO_TEST_STR
%MO0102
Auto & Test Start /
Stop
6 MAINS_FAILED [TMR TENTIS | MAINS_FAIL_STP
] {
v {
'LIII!IS %MO00104
BCC Mains Failed Mains Faled Stop
%RO0106
1200 —ipy
%RO0106
7 SEL_AUTO REM_STR REMOTE_STP (TR TENTFS 1 REMOIE_STR
I || 1 /] { )
| [ \
%00001 %0003 MO0 105 %MO00103
Selector Switch | BCC Remote Start Remote Stop Remote Start
Auto
MAINS_ATS_CLS_A GEN_RUNNING %LRO0109
LM
— 1 — v
%MO0I82 TM00201 109
Mains ATS Falled Genesator
to Clcse Alorm Running
REMOITE_STR
%MO00103
Remote Start
Program: BCC_4000_2 C:\Program Files\GI: Fanuc Automation\VersaPro\ Project\BCC_4000_2 SEQ.blk
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8 SEL_AUTO REM_STP (ThAR TENTHS | REMOTE_SIP
I 1| { )
[ [ A
%0000 %I00037 %MO0105
Selector Switch BCC Remote Rermote Stop
Auto Stop
HIGH_HIGH_ALM %RO012
| |— Sy
% TRO0112
High High Alom
HIGH_ALM
%M00320
High Alarm
MEDIUM_ALM
LMO0340
Medium Algrm
Q SEL_TEST TR TENTHS | TEST_STR
| 1 {
[ kY
%100002 %MO0106
Selector Switch Test Start
Test
%ROOM1S
10 py
%ROOT1S
10 SEL_TEST TARTENTS TEST_STP
f {
V1 { i
%I00002 AMO0107
Selector Switch Test Stop
Test
t
%RO0118
10 —{py
%RO0118
M ,Generator Sequence 1 - 2 —l
Starting the Generator
]2 GEN_RUN_OFF  MIGH_HIGH_AtM HIGH_ALM MEDIUM_ALM SEL_AUTO AUTO_TEST_SIR STEP_1 TOVE INT
| ) /1 ) ] /1 | | J 1 -
l/} l/ I I/} 1 I L }
%LMO00108 TLMOO300 %MO0320 %M00340 %I00001 WMO0102 %MO0001
Senerator Run Oft High High Alorm High Alarm Medium Alarm Selecior Swilch  Auto & Test Start iep Sequence
Auto / Stop No.1
SEL_TEST AUTO_TEST_STR ]
— o }_ 2 by ol sEo_ent
%I00002 W00 102 %ROCOOT
Selector Switch  Auto & Test Start Sequence
Test 1 Stop Counter
SEL_MAN MAN_STR_PB
00003 %00008
Selector Switch  Manod Start PB
Manual
13 SPD_STP_CRK OFDT TENTHS GEN_RUN_OFF
| | { )
L] \
%00017 %MD0108
Crank Cutout Generatat Run Off
Relay
%R00121
150 _Jpy
%R00121
i
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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14 STEP_1 ENABLE_OFFUNE
! {
] {r—]
%MO0001 %MO0 109
Step Sequence Enable Generator
No.i to go Offline
15 Generator Sequgnce 2--3 .
Generator Running at Rated Speed
Generator Warmup Time
1 6 SEL_AUTO GEN_RUNNING STEP_2_E [TMR TENTHS | MOVEINT
| | |1 |l -
1 I T
%I00001 %M00201 %MO0002
Selector Switch Generator Step Sequence
Auto Running No.2
SEL_TEST %R00124 1
] 50 —lpy 3N ol SE@_CNT
%R00124
%I00002 2 “%RO0001
Selecior Switch Sequence
Test Counter
~| 7 SEL_MAN GEN_RUNNING STEP_2_E TR TENTHS MOVE INT
{ | L | |
{ i [ [ _
%I00003 %MO0201 %MO0002
Selecior Switch Generator Step Sequence
Manual Running No.2
%R00127 1
50| 3N Qi— SEQ_CNT
1
%ROQ127 )
Sequence
Counter
18 SEL_AUTO SPD_STP_CRKX AUTO_TEST_STR SIEP_2 E MOVE INT
| | | | 1]
1 l/} 1/11 [ -
%I00001 L0017 %MO00102 %MO0002
Selector Switch Crank Cutout  Auto & Test Stort /| Step Sequence
to Relay Stop No.2
SEL_TEST 1
____i 1—n O SEQ_CNT
%I00002 %RO000Y
Selecior Switch Sequence
Test Counter
19 SEL_AUTO SPD_STP_CRK AUTO_TEST_STR STEP_2_E MOVE INT
| ! || | i [
[ [ l/} Vo
00001 %W00017 %M00102 %MO0002
Setector Switch Crank Cutout  Auto & Test Start /  Step Sequence
Auto Relay Stop No.2
SEL_TEST 1
___{ 9—iN Q— SEQ_CNT
%I00002 %RO0001
Selecior Switch Sequence
Test Counter
20 SEL_MAN SPD_STP_CRK MAN_STP_P8 SIEP_2 E MOVE INT
| | | } | |
1 I/} l/: [ I
%I00003 %00017 %I00009 “%MO0002
Selector Switch Crank Cutout Manuai Stop PB Step Sequence
Maonual Relay No.2
1
1—iN Q— SEQ_CNT
%RO0001
Sequence
Counter
21 SEL_MAN SPD_STP_CRK MAN_STP_PB STEP_2 E MOVE INT
| 1 !t § ||
11 [ l/‘l 11 [~
%I00003 %00017 %I0000% %MO0002
Selactor Switch Crank Cutout Manual Stop P8 Step Sequence
Manual Relay No.2
1
9_In al—sEo_CNT
%RO000T
Sequence
Counter
22 Generator Sequence 3-- 4
Generator Running at Rated Speed
Transfer to Generator ATS
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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23 SEL_AUTO GEN_RUNNING STEP 3 MOVE INT
I 1| | |
b [ 1T ”’
%I00001 %MO0201 %MO0003
Selector Switch Generator Step Sequence
Auto Running No.3
SEL_TEST 1
..__‘ 4N @l SEQ_CNT
%I00002 %RO000T
Selector Switch Sequence
Test Counter
2 4 SEL_MAN GEN_RUNNING MAN_TRF_GEN_PB STEP_3 VAOVE INT
[ ] 11 | | [t -
b [ LI i
%H00003 %M0O0201 %0001 %MO0003
Selector Switch Generator Manual Transter to - Step Sequence
Manual Running Genetator PB No.3
1
Al ol sEa_eNT
%RO0001
Sequence
Counter
25 SEL_AUTO AUTO_TEST_STR STEP_3 TAOVE INT
[ | I —
[ I/‘I [
%I00001 %M00102 %LMO0003
Selector Switch | Auto & Test Siart /  Step Sequence
Auto Stop No.3
SEL_TEST 1
] [ Qo SEQ_CNT
%I00002 %RO000Y
Selecior Switch Sequence
Test Counter
26 SEL_MAN MAN_STP_P8 STEP_3 MOVE INT
[ ] /) Vo -
bl l/ ! [
%I00003 %I00009 %MO0003
Selector Swilch  Monuai Slop PB  Step Sequence
Maonual No.3
1
oI ol —sEQ_CNr
%RO000Y
Sequence
Countet
27 'Generator Sequence 4 -- 5
Generator Running Online
2 8 SEL_AUTO GEN_RUNNING ~ MAINS_ATS_CLS GEN_ATS_CLS STEP_4 MOVE INT
[ | i /1 i |t -
[ L] I/ 1 [ [
%0000} %MO0201 %I00034 %I00035 %MO0004
Selector Switch Generator BCC Mains ATS  BCC Genercior  Step Sequence
Auto Running Ciosed ATS Closed No.4
SEL_TEST 1
..__‘ 5t Qf-— SEQ_CNT
%I00002 %RO0001
Selector Switch Sequence
Test Counter
20 SEL_MAN GEN_RUNNING  MAINS_ATS_CLS  GEN_ATS_CLS STEP_4 MOVE INT
[ [ § il | L |
[ L] l/{ [ 10
%I00003 %M00201 %I00034 %0005 %MO0004
Selector Switch Generator BCC Mains ATS  BCC Generator tep Sequence
Manual Running Closed ATS Closed No.4
1
5_In ol—st@_ent
%RO00D1
Sequence
Counter
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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30 SEL_AUTO AUTO_TEST_STR STEP_4 MOVE INT
|l | A 1] -
1 W L]
00001 %MO00102 %MO0004
Selector Switch | Auto & Test Start /  Step Sequence
Auto Stop No.4
SEL_TEST 1
._..1 9N Qp— SEQ_CNT
%00002 %RO00OY
Selector Switch Sequence
Test Counter
SEL_MAN MAN_TRF_MAINS_ STEP_4
31 P MOVE INT
[ L | 1 . 1] -
1 11 1
%I00003 %I00010 %MO0004
Selector Switch  Maonual Tiansfer io  Step Sequence
Manual Moains PB No.4
1
3N ol sEQ@_cNT
%LRO0001
Sequence
Counter
32 SEL_MAN MAN_STP_PB STEP_4 MOVE INT
|| ) |1 |
1 l/|l 1|
%I00003 %0000 %MO0004
Selector Switch  Manuadl Stop PB Step Sequence
Monual No.4
1
[ Ql— se@_cNT
%RO0001
Sequence
Counter
33 Generator Sequence 5--7
Generator Running Online
Transfer to Mains ATS
34 SEL_AUTO AUTO_TEST_STR STEP_S VOVE INT
[ | ] [ ]
L l/‘ [N "
%I00001 %MO0102 %MO000S
Selecior Switch | Auto & Test Start /  Step Sequence
Auto Stop No.5
SEL_TEST 1
— 7N ol SEQ_CNT
%I00002 TRO0001
Selector Switch Sequence
Test Counter
3 5 SEL_MAN ;/IEAN_IRF_MAINS_ STEP_S VOVETNT ENABLE_OFFUNE
. { ] |
— F—— | 11 {s)—
%I00003 %0010 %MO000S %MO0109
Selector Switch Manual Transfer o Step Sequence Enable Generator
Manuol Mains PB No.5 to go Offiine
1
7N ol— st@_cnt
TRO0001
Sequence
Counter
3 6 SEL_MAN MAN_STP_PB STEP_S TAOVE INT
[ | { {1
L l/‘l || -
%0003 %I00009 %MO000S
Selector Switch  Manual Stop PB Step Sequence
Maonuat No.5
1
7N Q}— SEQ_CNT
%RO0001
Sequence
Counter
37 Generator Sequence 7 -- 9
Generator Running
Mains ATS Closed
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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38 MAINS ATS CiS GEN_ATS CLS  ENABLE_OFFLINE §TEP_7 MGVE T |
1| | | A I
i {1 1/} ] T —
003 BOIDIS LMO0109 LAA0007
8CC Mairs ATS  BCC Genevator  Enable Gensralor Slap Sequence
Clozed ATS Closed ta go Offine No.?
1
e Gl SEQ_CNT
TR0
Sequance
Counter
e Generator Sequence 7 -- 3
Generator Running
Mains ATS Closed
Return to Step 3
40 MAINS_aTS_CLS GEN_ATS CLS  ENABLE_OFFLINE STER_7 W EMABLE_CFFUNE
1| | 1| )1 (
11 141 i ] {(r}—
LI00H L0005 WA00109 LhA00007 FhAD0 0P
BCC Mains AIS  BCC Generator  Enable Generator  Stap Sequance Enoble Genaerator
Closed AlS Closed to go Offina MHo.7 fo go Offine
1
3N Qb SEQ_CNT
LROO01
Sequence
Counter
41 Generator Sequence 9 -- 1
E
_ Generator Cool Down
SEI_ALTO STEP.2 BTG ENE T T
| ! ] | .
14 1T
FI0001 SMOOIS
Salechor Switch Slep 5equence
Aute No.§
SEL_TEST 270120 1
*_| 000 py | oF— SEQ_CNT
w0 xfota 200001
Salactor Switch Secpanca
Tast Countar
43 L man STep.# PR TENTHS [TMOVENT |
] ! ] | _
] i b
L0000 LM0000?
Salector Switch  Stap Sequenca
Manual No.2
SLRO01 23 ]
W0 _|py 1N G EQCNI
[R01 22 |
Sequance 5
Counier
Generator Sequence 9-- 2
B4
. Generator Hestart
a5 SEL_AUTO AUTO_TEST_STR SIEP_9 TR TS R
1| | | [ -
1 11 10
MOT00 1 TAID102 MO0
Selecior Switch | Aulo & Tesi Slort/  Slep Sequance
Auto Stop No?
SEL_TEST L0 X6 1
| 3000 .jpy | o — SEQ_CNT
*I00002 1% %RO001
Selscior Switch FoqUonca
Test Countar
46 IGenerator High High Alarm
Generator Shut Down
a7 HIGH_HIGH_ALM HH_ALM_O51
] Fag
1§ {TH—
ENA00I00 =hO0110
High High Akarm High High Alaurn
One shot
Program: BCC_4000_2 C:A\Program Files\GE Fanuc Automation\VersaPro\ Projec\BCC_4000_2 SEQ.btk
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48 HH_ALM_OS1 MOVE INT
|t b
11
A1 10
Kigh High Alam
Ona Shet
1
1y o — SEQ_CNT
%WRO00O]
Soquence
Counter
49 |Generator High Alarm
Generator Not Running, Move to Stop Mode, Step 1
50 HIGH_ALM S0 _SIP_CRK H_ALM_OS1
IEs
[ | V- T
L0030 XOm7 EM0D1T1
High Alorm Crank Cutgu! High Almm One
Ralory $he!
51 HALM_GST NIGVE INT
1| L
11
M1l
High Alamn One
Shot
1
Vb ol SEQ_CNT
SROCO01
SecquBnca
Countet
52 Generator High Alarm
Generator Running, Move 1o Cool Down Mode, Step 9
53 HIGH_ALM 0 _STP_CRE H_ALM_CO57
it I £
[ 1 b {1
“LhA00320 o7 SMO01 12
High Alarm Crank Cutoud High Al Ons
Relery Shot
54 HAMOSZ  rGvemT |
1l L
1t
W12
High Alam One
Shot
1
N Ql— SESQ CNE
LROO01
Secuance
Courger
55 E." Generator Medium Alarm |
Generator Not Running, Move to Siop Mode, Step 1 _
56 MECIUM_ALM SPD_STP_CRK M_ALM_OS5)
| ] {4
o d - (11
TAO0RL0 o7 M0QITI
Medium Alarm Cronk Cutout Medum Aloim
Roky Cne Shot
57 M_ALM_OS1 MAOVE INT
] L L
S
EMI0112
Medium Alorm
Ona Shot
1
T Qj— SEQ_CNT
RROCOON
Secuenca
Courder
58 ) Generator Medium Alarm
— Generator Bunning, Move tg Transfer to Mains ATS, Step 7
59 WEDIUM_ALM SPD_STP_CRK M_sLM_O82
| | [ £
11 ] | I
EAAIO0AD o007 %MOD3 1
Medium akirm Cronk Cutout Medivm Alorm
Redary One Shot

Program: BCC_4000_2
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60 M.AM.OS2 MOVE INT
11 |
10
%LMO01 14
Medium Alorm
One Shot
)
7N Ql—SEQ_CNT
%RO00CT
Sequence
Counter
61 E." Mains ATS FAil To Close Alarm
Generator Not Running, Move to Generator Stopped, Step 1
GEN_RUNNING MAINS_ATS_CLS_A M_ATS_ALM_OS1
62 v
i/} P {TH—
%M0O0201 %"M00382 %LM00115
Genetator Mains ATS Failed Mains ATS Alarm
Running to Close Alorm One Shot
T3 | MATAMOS o
1L -
(!
%MO0115
Mains ATS Alom
One Shot
'
PN Qi— SEQ_CNT
- %RO0001
Sequence
Counter
64 E"’ Mains ATS Fail To Close Alarm
Generator Running, Move to Transfer to Generator ATS, Step 4
GEN_RUNNING MAINS_ATS_CLS_A AUTO_TEST_STR M_ATS_ALM_OS2
65 ™
IZN
{ | I} {1 (T
%MO0020} %M00382 AMO0102 MO0t 16
Generator Mains ATS Failed  Auto & Test Stort / Mains ATS Alarm
Running to Close Alom Stop ©Cne Shot
66 | MABAMOR  oawrRy
|l L
10
AMO0116
Mains ATS Alam
One Shot
1
4y Ql—SEQ_CNT
%RO000)
Sequence
Counter
67 ﬁ" Generator Sequence Counter is Out of Range.
. Reset to Step 1
ALW_ON T
||
10
%S00007
Always ON
MOVE INT
SEQ_CNT —hny L
%RO000
Sequence
Counter
1
1 —{in2 TN Ql— SEQ_CNT
%R00001
Sequence
Counter
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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69 ALW_ON

EQINT
I
bl

%S00007

Alwoys ON

MOVE INT

SEQ_CNT _fn) |-

%RO0001T
Sequence
Counter

6 —IN2 1N Q|- SEQ_CNT

%LRO000T
Sequence
Counter

70 ALW_ON

__{l____

Aways ON

EQINT

MOVE INT

SEQ_CNT _lny L

%RO000)
Sequence
Counter

8_hno 1 ol— SEQ_CNT

%R00001
Sequence
Counter
71 ALW_ON ST
_—{ },_—
%500007
Aways ON
MOVE INT
SEQ_CNT iy L
%R00001
Sequence
Counter
1
9 —IN2 1N Ql— SEQ_CNT
%RO0C0!
Sequence
Counter
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 SEQ.blk
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- BIOCK NAIME: ... .oeiiiie it ettt s b ettt e st e e s baeesabeetbeesrneaeneets MAIN.blk
Description:.......ccooiviiii Control Logic for the Generator Sequence Steps.
BlOCK Ty PO ettt e s e e e Ladder

Program: BCC_4000_2 ) C:\Program Files\GE Fanuc Automation\ VersaPro\ Project\BCC_4000_2 MAIN.blk
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_’Generator Sequence No.1
gnerator Stopped

2 FQmT
;
—] I_I
RI00007
Abwaya ON
STEP_1
SEQ_CNT ) o {4
LRIODOT %h00001
SoGUEnCe S1ap Secuenca
Counier Nel
1—inz
3 ﬁ" Generator Sequence No.2
Generator Starling
4 ALW_ON O INT
ol
b
RDOL7
Aoy O
STEP 2 E
SEQ_CNT i) (
TRO000Y LwACOOO?
Sequance Step Saguence
Couner Mo.2
2Nz
5 Atw_On GEWT
1
11
Ln?
Al ON
STEP_2_GE
{
SEQ_CNT ) {
%LRO000 1 LMID0ZY
Saquence Sep Sequance
Counter No.2GE
2Nz
& {Generalor Running Logic
7 GCR SPD_UNDER GEN_RUNNING
A Lo
TQ0O00L | R0c1a WA
Govemna Confrol  Under Spaed Geneator
Reioy Retay Running
VOLIS_UNDER
WOO020
Under Voltoge
Reioy
Genemlor Starter Motor and Govemor Logic ‘[
TP 2.E P 5TP_CRK FAR_STR_TM CR¥_CUTOW SR
9
| A | {
— /] /1 1/} { —
JMAO0007 R=OI017 TMOT2 TMO020S 00040
Step Sequance  Crork Cutowd  Folled to Storl Brme Gererator Cronk Stcater Mator
No.2 Rotay Cutout Reloy

Program: BCC_4000_2
Q-Pulse Id TMS1076
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10 STEP_2_GE HIGH_HIGH_ALM GCR
1.1 { ) '
H VT L
%MO0022 %MO0I00 %Q00041
Step Sequence  High High Alarm Govermor Control
- No.2GE Retay
N Generator Fail To Start Timers and Counters
12 STEP_2_E SPD_SIP_CRK FALSROLY  poeeroe FAIL_STR_TM
| f | A [\
[ l/‘l l/ I A
%M00002 00017 %M00203 %M00202
Step Sequence Crank Cutout failed to Start Failed to Start ime
No.2 Reloy Puise Delay
%R0O0200
100_tpy
%R00200
] 3 FAIL_STR_TM TMR TENTHS FAIL_STR_DLY
{ )
\
%M00202 %M00203
Failed to Start Time Failed to Stort
Putse Detay
%RO0203
100 —{py
%RO0203
14 FAIL_STR_TM GRS FAIL_STR_CNT
[ { )
[ i \ |
%MO0202 %MO0204
Failed to Start Time Failed to Stort
Counter
STEP_2_E BROC206
|
l/: A %RO0206
%MO0002
Step Sequence
No.2
3—pv
] 5 STEP_2_E GCR SPD_STP_CRK FAIL_STR_TM MR TENTIS CRK_CUTOUT
fo [ I | { )
[l i1 110 l/} \
%MO0002 %Q00041 %I00017 %M00202 %M00205
Step Sequence | Governor Control © Crank Cutout | Failed to Start Time Generator Crank
No.2 Reloy Reloy Cutout
CRK_CUTOUT %RO0209
| A
%MO00205 29
Generator Crank
Cutout
1 6 STEP_2_GE CRK_Cutout STEP_1 : ENB_STR_DLY
! | | { - { )
{ [ l/} \
%MO00022 %MQ0205 %MO0001 %MO0206
Step Sequence Generator Crank!  Step Sequence Enable Stort Delay
No.2 GE Cutout No.1 for Alarms
ENB_STR_DLY
%MO0206
Enable Start Delay
for Alarms
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\ VersaPro\Project\BCC_4000_2 MAIN.blk
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17 ENB_STR_DLY (TR TENTHS | Oon_P_DLY
{
P {
AMO0206 %M00207
Enable Start Delay Oil Pressure Alorm
for Alarms Delay
%RO0212
100 lpy
%RO0212
18 ENB_STR_DLY TR TENTS STR_UP_DLY
(
o {
AMO0206 %M00208
Enable Start Delay Startup Alorm
for Alarms Delay
%RO0215
300 —pv
%RO0215
19 ) Generator Sequence No.3
Generator Running
20 ALW_ON EQINT
i
P
%S00007
Abways ON
STEP_3
(
SEQ_CNT i) { Y
%RO000T %MO0003
Sequence Step Sequence
Counter No.3
3—iN2
21 E’ Generator Sequence No.4
Transfer to Generator ATS
22 ALW_ON 0
]|
[
%S00007
Always ON
STEP_4
{
SEQ_CNI iy { Y
%RO000! %M00004
Sequence Step Sequence
Counter No.4
4—-fIN2
23 STEP_4 M_ATS_OPN_}
|
[ {
%MO0004 AMA0209
Step Sequence Mains ATS Open
No.4 Command
2 4' STEP_4 MAINS ATS CLS (e G_ATS_CLS_}
' | '
[ 4 {
%MO0004 %00034 AMO0210
Step Sequence  BCC Mains ATS Generator ATS
No.4 Closed Close Command
%R00218
20—pv
%RO0218
25 Generator Sequence No.5
Generator Running Online
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\ Project\BCC_4000_2 MAIN.blk
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26

ALW_ON

{

|

1
%500007
Always ON

SEQ_CNT gy

%RO000T

Sequence
Counter

EQINT

SP047 Creek Road Cannon Hill SPS Power Units for Gensets OM Manual
NTB Design VersaPro (tm)

STEP_S

{
%MO000S

Step Sequence
No.§

Page: 33

27

lGenerator Sequen
Transfer to Mains ATS

ce No.7

28

29

- Step Sequence

ALW_ON

| !

o
%S00007
Always ON

SEQ_CNT gy

%R0O0001
Sequence
Counter

EQINT

STEP_7

{

STEP_7

!

A
%MO0007

Step Sequence
No.7

G_ATS_OPN_1

[
%MO0007

Step Sequence
No.?

STEP 9

o

%MO0009

Step Sequence
No.9

Fe

No.l

STEP_2_E

—

%MO0002

Step Sequence
No.2

STEP_3

— —

%MO0003
Step Sequence
No.3

Program: BCC_4000_2
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Open Command
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30

STEP_7

GEN_ATS_CLS

SP047 Creek Road Cannon Hill SPS-E’ower Units for Gense’;s OM Manudal

TMR TENTHS

NTB Design VersaPro (tm)

M_ATS CLS_)

{

A
I

[
RAA00007
Step Sequence
Ma.7

STEP_9

Tk I0000?
Step Sequence
MNo9

STEP )

]

RAA00001
Step Sequence
Ha.l

STEP_ 2 F

TAMO0002
Step Sequence
Na.2

STEP_3

OO0
Slep Sequence
Na.3

1
1
00023

BCC Generalo
ATS Closad

RO

LRzl

—
TM00212
Maira ATS Clesa
Command

Page: 34

31

Generalor Sequence No.9
Generator Oflline
Generator Cool Down

3z

ALw_ON

EQ SNF

|
1T
LE00007
Abways ON

%0000
Soquance
Counter

SEQCNT gy Q

9 —in2

STEP @

{ )

s
TeMACOO0%
Step Sequence
Mo

33

‘Mains ATS Control Logic

3

M_ATS_DPN_1

M_ATS_CLS_i

MAING_ATS OPN_
M0

|
MO0
Mairs ATS Opan
Commaond

MAING_ATS_OPHN
CMD

—

Q00311
BOC Mains ATS
Opan Command

M_AMS_CLS_ENB

a1

%

TMDT212

Maira ATS Ciosa

Carnmnond

AE00033
BCC Maim AFS
Cypan Cornmand

RMAT213
Maoins ATS Ckna
Encbie

GEN_ATS_CLS

TMR TENTHS

4

BCC Generator
ATS Clened

M_ATS_CLS ENB

wAOT2E

WRO0T2E

! ) i
AMODZ12
Maoins ATS Close
Encble

36

Program: BCC_4000_2
Q-Pulse Id TMS1076

Generalor ATS Control Logic

]
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37 G_ATSCLS_1  G_ATS CLSENB  G_ATS_OPN_] GEN_ATS_CLS_CM
D
] 1 [ i { ) ‘
[ bt V0 \
%M00210 BMO0214 BMO0211 %Q00034
Generator ATS  Generotor ATS Generator ATS BCC Generator
Close Command  Close Enable Open Command ATS Close
Command
SEN_ATS_CLS_CM
D
|1
[
%Q00034
BCC Genesator
ATS Close
Command
3 8 MAINS_ATS_CLS [TVR TENTHS | G_ATS_CLS_ENB
| {
V1 {
%I00034 %M0O0214
BCC Mains ATS Generotor ATS
Closed Ciose Enable
%RO0227
300 —pv
%RO0227
39 lGenerator CB Shunt Trip Control Logic
40 | HGHHGHAIM  GEN_ATS CLs TR TN SDAR
I I { )
[ 1 \ l
%MO0300 %0035 Q00043
High High Alarm | BCC Generator Generotor Shunt
ATS Closed Tiip Reloy
HIGH_ALM %R00230
—| 20_lpy
BMO0320 %R00230
High Alarm
a1 iBCC Interface Relay Outputs
42 HIGH_HIGH_ALM GEN_SD_ALM
I { )
[ \
%M0O0300 %Q00035
High High Alarm BCC Generator
Shutdown Alarm
HIGH_ALM
%M00320
High Alarm
MEDIUM_ALM
%M00340
Medium Alarm
ALM EN_W_ALM
43 LOW _/ GEN_W_
|t { )
1 F \
%MO0360 %E00036
Low Alarm BCC Generator
Warning Alarm
FUEL_LEV_EMPTY_A FUEL_LOW .
a4 |
I { )
11 \ |
“MO0341 %O00037
Fuel Empty Alarmy BCC Low Fuel
FUEL_LEV_LOW_A!
W
%MO036
Low fuel Level
Alarm
GEN_RUNNING GEN_RUN
45 -
I {
| {
®MO00201 %Q00038
Generator BCC Generator
Running Running
MAIN.blk

Program: BCC_4000_2
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GEN_ATS_CLS GEN_CON
46
I { )
P A
%I00035 %Q00039
BCC Generator BCC Generator
ATS Closed Connected
a7 Local Control Panel Indicators _’
48 SEL_AUTO AUTO_IND
| { )
by \ I
%0000 %Q00001
Selector Switch Controls in Auto
Auto indicator
LAMP_TEST_PB
%I00005
Lomp Test PB
ST
49 SEL_TE: TEST_IND
| | { )
11 \
%I00002 %Q00002
Setector Switch Controls in Test
Test Indicator
LAMP_TEST_P8
%I00005
Lamp Test PB
MAN
50 SEL MAN_IND
|1 { )
(I \
%0000 %Q00003
Selactor Swilch Controls in Manual
Manual Indicator
LAMP_TEST_PB
%I00005
Lamp Test PB
5 ~| REMOTE_STR REM_STR_IND
|4 { )
| \
%M00103 %Q00004
Remote Stort Remote Start
Indicator
LAMP_IEST_PB

T

Program: BCC_4000_2
Q-Pulse Id TMS1076
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Lamp Test PB
MAINS_FAILED MAINS_AVAIL_IND
/] { )
I \
%00033 %Q00005
BCC Mains Foiled Mains Availoble
Indicator
LAMP_TEST_PB
%I100005
Lamp Test PB

MAIN.blk
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¢l

3
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MAINS_ATS_CLS MAINS_ATS_OPN_ MAINS_ATS_CLS_A MAINS_CON_IND
ALM M
1l ] A | {
il /i % {
%i00034 %0038 1 %MO0382 %Q00006
BCC Mains AIS  Mains ATS Failed  Mains ATS Failed Mains Connected
Closed to Open Alorm  to Close Alarm Indicator
MAINS_ATS_OPN_ s
ALM
{1t |}
[ |
%0038 1 %S00005
Mains ATS Failed 1 Second Timer
to Open Alarm Contoct
MAINS_ATS_CLS_A 115
w
[ I
[ [
%MO03I82 %S00005
Mains ATS Failed | Second Timer
to Close Alarm Contact
LAMP_TEST_PB
I
[
%I0000S
Lomp Test PB
GEN_RUNNING STEP_Q GEN_RUN_IND
T | { ) I
[ I/‘l \
%M00201 %MO0009 %Q00007
Generator Step Sequence Generator
Running No.9 Running Indicator
LAMP_TEST_PB 18
11 t
[ [
%I00005 %S00005
Lomp Test P8 1 Second Timer
Contact
GEN_ATS_CLS GEN_ATS_OPN_AL GEN_ATS_CLS_AL GEN_CON_IND
M M
[ | | { ) I
[ l/‘l l/‘ \
%I00035 %LM00383 %MO0384 %Q00008
BCC Generator  Generator ATS  Generator ATS Geneiator
ATS Closed Failed to Open  Failed to Close Connecied
Alorm Alomn Indicoted
GEN_ATS_OPN_AL T.18
M
|1 | L
P [
%0083 %S00005
Geneiator ATS 1 Second Timer
Failed o Open Contact
Alarm
GEN_ATS_CLS_AL 118
M
1] |t
[ [
LMO0384 %S00005
Generator ATS 1 Second Timer
Faled to Close Contoct
Alarm
LAMP_TEST_PB
{1
[
%I00005
Lomp Test P8 )
MAINS_FAILED MAINS_FAILED ... !
1! { ) I
[ \
%I00033 %Q00009
BCC Mains Faile Mains Falled
Indicator
LAMP_TEST_P8 '
%I0000S
Lomp Test PB
b
C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 MAIN.blk
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57 CAN_DOORS,_OPE CAN_DOORS_OPE
N N_IND
| { )
] T \ '
%I00048 %Q00029
Conopy Doors Coanopy Doors
Open Open Indicator
LAMP_TEST_PB
%00005
Lomp Test P8

Program: BCC_4000_2
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s BIOCK NAMIE ..oy eer e e v _MAIN.blk
Control Logic for the Call for Sub Routines.
...................................................................................................................... Ladder

Program: BCC_4000_2 C:\Program [Fles\ G2 Fanuc Automation\VersaPro\ Project\BCC_4000_2 _MAIN.bik
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Page: 40

Written for EPAC.

| Project: Brisbane City Council, Standby Generator Program.

2

4] ’

J

FST_SCN

PRESETS

[N

%S00001
Set to 1 when the
current sweep is
the first sweep

SEQ

MAIN

CAL

ALARM

AUD_ALM

CALL

MODBUS

[Q)
%
£

Program: BCC_4000_2
Q-Pulse Id TMS1076
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BIOCK NBIME ... et PRESETS.blk
DesCription:.....c.cccoiiiiie e Control Logic Generator Presets.

BlOCK Ty P . ittt e e e e Ladder
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1 E" Presets Routine
Move 1 to the Sequence Counter
2 ALW_ON MOVE INT
] 1 o
T 1
%S00007
Always ON
1
1—IN Q—SEQ_CNT
%RO0001
Sequence Counter
Program: BCC_4000_2 C:\Program [Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 PRESETS.blk
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Program: BCC_4000_2 C:\Program Files\GE Fanue Awremation\ VersaPro\Project\BCC_4000_2 PRESETS blk
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BIOCK NGMEI ... et MODBUS.blk
Description:......c.ccoovvviiininiinnn, Control Logic for the Modbus RTU Communications Data.

BlOCK TP it ettt e e st e s Ladder
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 MODBUS.blk

Q-Pulse Id TMS1076 Active 10/12/2014 Page 446 of 485



S_P-Ozi7 Creek Road Cannon Hill SPS Power Units for Gensets OM Manudl

03-Jul-03 18:02:05 NTB Design VersaPro (im) Page: 45
1 ﬁ’ Generator Modbus RTU Slave Interface
40001 - Generator Sequence Number
2 ALW_ON MOVE BOOL
J L -
N
%S00007
Always ON
48
SEL_AUTO—{IN Q—MODBUS_INPUTS
%I00001 %R00002
Selector Switch Modbus Digital
Auto Inputs
3 ALW_ON MOVE BOOL
1 -
— |
%S00007
Always ON
48
AUTO_IND—IN Q— MODBUS_OUTPUTS
%Q00001 %R0O0005
Controls in Auto Modbus Digital
Indicator Outputs
4 ALW_ON MOVE BOOL
[ b—
LI
%S00007
Always ON
16
GEN_OFF ——VN Q—MODBUS_STATUS...
%M00101 %R0O0008
Generator OFF Modbus Status 1
5 ALW_ON MOVE BOOL
K —
%S00007 ,
Always ON
16
GEN_RUNNINGTIN Q—MODBUS_STATUS...
%MGC0201 %R0000Q
Generator Running Modbus Status 2
Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2 MODBUS.blk
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1T

%S00007
Always ON

%M00300
High High Alarm

Program: BCC_4000_2
Q-Pulse Id TMS1076

MOVE BOOL

HIGH_HIGH_ALM —-&IN Q

— MODBUS_ALARMS

%R00010
Modbus Alarms

C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2
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GLOBAL VARIABLES
Name Type Len Address Description Stored Val  Scope Ret Ovr Ext
SE ITO BIT 1 %100001 Selector Switch Auto Global R
SE _ ST BIT 1 %100002 Selector Switch Test Global R
SEL_MAN BIT 1 %|00003 Selector Switch Manual Global R
EM_STOP_PB BIT 1 %100004 Emergency Stop PB Global R
LAMP_TEST_PB - BIT 1 %!00005 Lamp Test PB . Global R
ALM_RESET_PB BIT 1 %100006 Alarm Reset P8 Global R
ALM_MUTE_PB BIT 1 %100007 Alarm Mute PB Global R
MAN_STR_P8 BIT 1 %100008 Manaul Start PB Global R
MAN_STP_PB BIT 1 %I|00009 Manual Stop PB Global R
MAN_TRF_MAINS_PB BIT 1 %100010 Manual Transfer to Mains PB Global R
MAN_TRF_GEN_PB BIT 1 %100011 Manual Transfer to Generator Global R
) PB
SPD_STP_CRK BIT 1 %100017 Crank Cutout Relay Global R
SPD_UNDER BIT 1 %100018 Under Speed Relay Global R
SPD_OVER - BIT 1 %100019 Over Speed Relay Global R
VOLTS_UNDER BIT 1 %100020 Under Voltage Relay Global- R
VOLTS_OVER BIT 1 %100021 Over Voltage Relay Global R
ALT_TEMP BIT 1 %100022 Alternator High Temperature Global R
Relay
GEN_CB_TRIP BIT 1 %100023 Generator CB Tripped Global R
MEN_FLT BIT 1 %100024 MEN Fault Relay Global R
BAT_CHG_AC BIT 1. %00025 Battery Charger AC Relay Global R
BAT_CONT_LOW_V BIT 1 %100026 Control Battery Charger Low Global R
Voltage
BA rR_LOW_V BIT 1 %100027 Start Battery Charger Low Global R
Voltage
MAINS_FAILED BIT 1 %I100033 BCC Mains Failed Global R
MAINS_ATS_CLS BIT 1 %I100034 BCC Mains ATS Closed Global R
GEN_ATS_CLS BIT 1 %100035 BCC Generator ATS Closed Gilobal R
REM_STR BIT 1 %100036 BCC Remote Stant Global R
REM_STP BIT 1 %100037 BCC Remote Stop Global R
OIL_P_LOW_SD BIT 1 %100041 Low Qil Pressure Shutdown Global R
OIL_P_LOW_W BIT 1 %|00042 Low Qil Pressure Warning Global R
ENG_T_HI_SD BIT 1 %100043 High Engine Temperature Global R
Shutdown
ENG_T_HI_W BIT 1 %I100044 High Engine Temperature Global R
Warning
RAD_WATER_LOW BIT 1 %100045 Low Radiator Water Level Global R
FUEL_LEV_LOW BIT 1 %100046 Low Fuel Level Global R
FUEL_LEV_EMPTY BIT 1 %100047 Fuel Empty Global R
CAN_DOORS_OPEN BIT 1 %100048 Canopy Doors Open Global R
STEP_1 BIT 1 %M00001 Step Sequence No.1 Global
STEP_2_E BIT 1 %M00002 Step Sequence No.2 Global
STEP_3 BIT 1 %MO00003 Step Sequence No.3 Global
STEP_4 BIT 1 %M00004 Step Sequence No.4 Global
STEP_5 BIT 1 %MO00005 Step Sequence No.5 Global
STEP 6 BIT 1 %MO00006 Step Sequence No.6 Global
ST 4 BIT 1 %M00007 Step Sequence No.7 Giobal
ST_ _3 BIT 1 %MO00008 Step Sequence No.8 Global
STEP_9 BIT 1 %M00009 Step Sequence No.9 Global
STEP_2_GE BIT 1 %MO00022 Step Sequence No.2 GE Global
GEN_OFF BIT 1 %MO00101 Generator OFF Global
AUTO_TEST_STR BIT 1 %MO00102 Auto Test Start / Stop Global
REMOTE_STR BIT 1 %M00103 Remote Start Global
MAINS_FAIL_STP BIT 1 %MO00104 Mains Failed Stop Gilobal
REMOTE_STP BIT 1 %MO00105 Remote Stop Global
TEST_STR BIT 1 %MO00106 Test Stant Global
TEST_STP BIT 1 %MO00107 Test Stop Global
GEN_RUN_OFF BIT 1 %M00108 Generator Run Off Global
ENABLE_OFFLINE BIT 1 %MO00109 Enable Generator to go Global
Offline
HH_ALM_OS1 BIT 1 %MO00110 High High Alarm One Shot Global
H_ALM_OS1 BIT 1 %MO00111 High Alarm One Shot Giobal
H_ALM_OS2 BIT 1 %M00112 High Alarm One Shot Global
M_ALM_OS1 BIT 1 %M00113 Medium Alarm One Shot Global
M_ALM_OS2 BIT 1 %M00114 Medium Alarm One Shot Global
M_ATS_ALM_OS1 BIT 1 %M00115 Mains ATS Alarm One Shot Global
M_ATS_ALM_OS2 BIT 1 %MO00116 Mains ATS Alarm One Shot Global
GEN_RUNNING BIT 1 %M00201 Generator Running Global
FAIL_STR_TM BIT 1 %M00202 Failed to Start Time Global
FAl " TR_DLY BIT 1 %M00203 Failed to Start Pulse Delay Global
FA FTR_CNT BIT 1 %M00204 Failed to Start Counter Global
CRK_CUTOUT BIT 1 %M00205 Generator Crank Cutout Global
ENB_STR_DLY BIT 1 %M00206 Enable Start Delay for Alarms Global
OlL_P_DLY BIT 1 %M00207 Oil Pressure Alarm Delay Global
STR_UP_DLY BIT 1 %M00208 Startup Alarm Delay Global
Program: BCC_4000_2 C:\Program Files\GE FFanuc Automation\VersaPro\ Project\BCC_4000_2

Q-Pulse Id TMS1076 Active 10/12/2014 Page 449 of 485



== - - - P

03-Jul-03 18:02:05

Name
M_ATS_OPN_1
G_ATS_CLS_1

G_ATS_OPN_1

M_ATS_CLS_1
M_ATS_CLS_ENB
G_ATS_CLS_ENB
HIGH_HIGH_ALM
EM_STP_ALM
MEN_ALM
OIL_P_SD_ALM

ENG_T_SD_ALM
RAD_WATER_LOW_ALM

SPD_OVER_ALM
RAD_WATER_LOW_DLY

SPD_OVER_DLY
HIGH_ALM
SPD_UNDER_ALM
VOLTS_UNDER_ALM

VOLTS_OVER_ALM

GEN_CB_TRIP_ALM
ALT_TEMP_ALM

SPD_UNDER_DLY
VOLTS_UNDER_DLY
VOLTS_OVER_DLY
MEDIUM_ALM
FUEL_LEV_EMPTY_ALM
FAIL_TO_STR_ALM
FUEL_LEV_EMPTY_DLY

LOW_ALM
OIL_P_W_ALM

ENG_T_W_ALM

FUEL_LEV_LOW_ALM
BAT_CHG_AC_ALM
BAT_CONT_LOW_V_ALM

BAT_STR_LOW_V_ALM

FUEL_LEV_LOW_DLY
BAT_CHG_AC_DLY

BAT_CONT_LOW_V_DLY
BAT_STR_LOW_V_DLY
MAINS_ATS_OPN_ALM
MAINS_ATS_CLS_ALM
GEN_ATS_OPN_ALM
GEN_ATS_CLS_ALM

NEW_ALM
%M00401
%M00402
%MO00403
%MO00404
%M00405
%M00406
%M00421
%M00422
%M00423
%M00424
%M00425

Program: BCC_4000_2
Q-Pulse Id TMS1076

Type
BIT
BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT

BIT
BIT

BIT
BIT
BIT
BIT

BIT

BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT

BIT
BIT
BIT
BIT
BIT

BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

SP047 Creek Road Cannon Hill SPS I;O‘WG} Units for Gensets OM Manual

NTB Design VersaPro (tm)

GLOBAL VARIABLES

Len Address Description

1 %M00209 Mains ATS Open Command

1 %M00210 Generator ATS Close
Command

1 %M00211 Generator ATS Open
Command

1 %M00212 Mains ATS Close Command

1 %M00213 Mains ATS Close Enable

1 %M00214 Generator ATS Close Enable

1 %MO00300 High High Alarm

1 %MO00301 Emergency Stop Alarm

1 %M00302 MEN Alarm

1 %MO00303 Low Oil Pressure Shutdown
Alarm

1 %M00304 High Engine Temperature
Shutdown Alarm

1 %MO00305 Low Radiator Water Level
Alarm

1 %M00306 Over Speed Alarm

1 %M00315 Radiator Water Level Low
Delay

1 %M00316 Over Speed Delay Timer

1 %M00320 High Alarm

1 %M00321 Under Speed Alarm

1 %M00322 Alternator Voltage Under
Alarm

1 - %M00323 Alternator Voltage Over
Alarm

1 %M00324 Generator CB Tripped Alarm

1 %M00325 Alternator High Temperature
Alarm

1 %M00331 Under Speed Alarm Delay

1 %M00332 Under Voltage Alarm Delay

1 %M00333 Over Voltage Alarm Delay

1 %M00340 Medium Alarm

1 %M00341 Fuel Empty Alarm

1 %MO00342 Fail to Start Alarm

1 %M00351 Fuel Level Empty Alarm
Delay

1 %MO00360 Low Alarm

1 %MO00361 Low Oil Pressure Warning
Alarm

1 %M00362 High Engine Temperature
Warning Alarm

1 %M00363 Low Fuel Level Alarm

1 %M00364 Battery Charger AC Alarm

1 %M00365 Control Battery Charger Low
Voltage Alarm

1 %MO00366 Start Battery Charger Low
Voltage Alarm

1 %M00373 Fuel Level Low Alarm Delay

1 %M00374 Battery Charger AC Failure
Delay

1 %MO00375 Control Battery Low Voltage
Delay

1 %MO00376 Start Battery Low Voltage
Delay

1 %M00381 Mains ATS Failed to Open
Alarm

1 %M00382 Mains ATS Failed to Close
Alarm

1 %MO00383 Generator ATS Failed to
Open Alarm

1 %M00384 Generator ATS Failed to
Close Alarm

1 %M00400 New Alarm

1 %M00401 **No Description**

1 %M00402 **No Description**

1 %M00403 **No Description**

1 %M00404 **No Description**

1 %M00405 **No Description**

1 %M00406 **No Description**

1 %M00421 **No Description**

1 %M00422 **No Description**

1 %M00423 **No Description**

1 %M00424 **No Description**

1 %M00425 **No Description**

C:\Program Files\GE Fanuc r\utomation\VcrsaPro\Projcct\BCC_4000_2
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GLOBAL VARIABLES

Name Type Len Address Description Stored Val Scope Ret Ovr Ext

%l 41 BIT 1 %M00441 **No Description** Global R

%l ... . 142 BIT 1 %M00442 **No Description*” Global R

%M00461 BIT 1 %M00461 **No Description** Global R

%M00462 BIT 1 %M00462 **No Description** Global R

%M00463 BIT 1 %M00463 **No Description** Global R

%M00464 BIT 1 %M00464 **No Description** Global R

%M00465 . - BIT 1 %M00465 **No Description** Global R

%M00466 BIT 1 %M00466 **No Description** Global R

%M00481 BIT 1 %M00481 **No Description™™ Global R

%M00482 BIT 1 %M00482 **No Description™* Global R

%M00483 . BIT 1 %M00483 **No Description*” Global R

%M00484 BIT 1 %M00484 **No Description™* Global R

AUTO_IND BIT 1 %Q00001 Controls in Auto Indicator Global

TEST_IND BIT 1 %Q00002 Controls in Test Indicator "Global

MAN_IND BIT 1 %Q00003 Controls in Manual Indicator Global

REM_STR_IND BIT 1 %Q00004 Remote Start Indicator Global

MAINS_AVAIL_IND BIT 1 %Q00005 Mains Available Indicator Giobal

MAINS_CON_IND BIT 1 %Q00006 Mains Connected Indicator Global

GEN_RUN_IND BIT 1 %Q00007 Generator Running Indicator Global

GEN_CON_IND BIT 1 %Q00008 Generator Connected Global
Indicated

MAINS_FAILED_IND BIT 1 %Q00009 Mains Failed Indicator Global

EM_STOP_IND BIT 1 %Q00010 Emergency Stop Indicator Global

M “LT_IND BIT 1 %Q00011 MEN Fault Indicator Global

0] LOW_SD_IND BIT 1 %Q00012 Low Oil Pressure Shutdown Global
Indicator

OIL_P_LOW_W_IND BIT 1 %Q00013 . Low Qil Pressure Warning Global
Indicator

ENG_T_HI_SD_IND BIT 1 %Q00014 High Engine Temperature Global
Shutdown Indicator

ENG_T_HI_W_IND BIT 1 %Q00015 High Engine Temperature Global
Warning Indicator

RAD_WATER_LOW_IND BIT 1 %Q00016 Low Radiator Water Level . Global
Indicator

FUEL_LEV_EMPTY_IND BIT 1 %Q00017 Fuel Empty Indicator Global

FUEL_LEV_LOW_IND BIT 1 %Q00018 Low Fuel Level Indicator Global

SPD_OVER_IND BIT 1 %Q00019 Over Speed Indicator Global

SPD_UNDER_IND BIT 1 %Q00020 Under Speed Indicator Global

FAIL_TO_STR_IND BIT 1 %Q00021 Fail to Start Indicator Global

VOLTS_UNDER_IND BIT 1 %Q00022 Alternator Voltage Under Global
Indicator

VOLTS_OVER_IND BIT 1 %Q00023 _ Alternator Voltage Over Global

’ Indicator

ALT_TEMP_IND BIT 1 %Q00024 Alternator High Temperature Global
indicator

GEN_CB_TRIP_IND BIT 1 %Q00025 Generator CB Tripped Global
Indicator

B/ HG_AC_IND BIT 1 %Q00026 Battery Charger AC Indicator Global

B/ _ ONT_LOW_V_IND BIT 1 %Q00027 Control Battery Charger Low Global
Voltage Indicator

BAT_STR_LOW_V_IND BIT 1 %Q00028 Start Battery Charger Low Global
Voltage Indicator :

CAN_DOORS_OPEN_IND BIT 1 %Q00029 Canopy Doors Open Indicator Global

‘MAINS_ATS_OPN_CMD  BIT 1 %Q00033 BCC Mains ATS Open Global
Command

GEN_ATS_CLS_CMD BIT 1 %Q00034 BCC Generator ATS Close Global
Command

GEN_SD_ALM BIT 1 %Q00035 BCC Generator Shutdown Global
Alarm

GEN_W_ALM BIT 1 %Q00036 BCC Generator Warning Global

) Alarm

FUEL_LOW BIT 1 %Q00037 BCC Low Fuel Global

GEN_RUN BIT 1 %Q00038 BCC Generator Running Global

GEN_CON BIT 1 %Q00039 BCC Generator Connected Global

SMR BIT 1 %Q00040 Starter Motor Relay Global

GCR BIT 1 %Q00041 Governor Control Relay Global

AAR BIT 1 %Q00042 Audible Alarm Relay Global

SDAR BIT 1 %Q00043 Generator Shunt Trip Relay Global

SEQ_CNT WORD 1 %R00001 Sequence Counter Global R

MODBUS_INPUTS WORD 1 %R00002 Modbus Digital Inputs Global R

M( JS_OUTPUTS WORD 1 %R00005 Modbus Digital Outputs Global R

M( JS_STATUS_1 WORD 1 %R00008 Modbus Status 1 Global R

MODBUS_STATUS_2 WORD 1 %R00009 Modbus Status 2 Global R

MODBUS_ALARMS WORD 1 %R00010 Modbus Alarms Global R

%R00100 WORD 3 %R00100 **No Description** Global R

%R00103 WORD 3 %R00103 **No Description™* Global R

Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\ Project\BCC_4000_2

Q-Pulse Id TMS1076 Active 10/12/2014 Page 451 of 485



03-Jul-03 18:02:05

Name
%R00106
%R00109
%R00112
%R00115
%R00118
%R00121
%R00124
%R00127
- %R00130
%R00200
%R00203
%R00206
%R00209
%R00212
%R00215
%R00218
%R00221
%R00224
%R00227
%R00230
%R00300
%R00303
%R00306
%R00309
%R00312
%R00315
%R00318
%R00321
%R00324
%R00327
%R00330
%R00333
%R00336
%R00339
FST_SCN

LST_SCAN

T_10MS
T_100MS
T_1S
T_1M
ALW_ON
ALW_OFF
PLC_BAT

%R00133
%R00136

Program: BCC_4000_2
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Type
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
BIT

BIT

BIT
BIT
BIT
BIT
BIT
BIT
BIT

WORD
WORD

GLOBAL VARIABLES

Len Address Description

3 %R00106 **No Description**

3 %R00109 **No Description**

3 %R00112 **No Description**

3 %R00115 **No Description™*

3 %R00118 **No Description™*

3 %R00121 **No Description**

3 %R00124 **No Description**

3 %R00127 **No Description**

3 %R00130 **No Description**

3 %R00200 “*No Description**

3 %R00203 **No Description™

3 %R00206 **No Description™*

3 %R00209 “*No Description**

3 %R00212 **No Description**

3 %R00215 **No Description™

3 %R00218 **No Description**

3 %R00221 **No Description**

3 %R00224 **No Description*”

3 %R00227 **No Description*”

3 %R00230 **No Description™*

3 %R00300 **No Description**

3 %R00303 **No Description**

3 %R00306 **No Description**

3 %R00309 **No Description**

3 %R00312 **No Description**

3 %R00315 **No Description**

3 %R00318 **No Description**

3 %R00321 **No Description**

3 %R00324 **No Description**

3 %R00327 **No Description**

3 %R00330 **No Description™*

3 %R00333 **No Description**

3 %R00336 **No Description**

3 %R00339 **No Description**

1 %S00001 Set to 1 when the current
sweep is the first sweep

1 %S00002 Reset from 1 to O when the
current sweep is the last
sweep

1 %S00003 0.01 Second Timer Contact

1 %S00004 0.1 Second Timer Contact

1 %S00005 1 Second Timer Contact

1 %S00006 1 Minute Timer Contact

1 %S00007 Always ON

1 %S00008 Always OFF

1 %S00014 Set to indicate a bad battery
in the CPU

3 %R00133 **No Description™*

3 %R00136 **No Description**

’

Stored Val

C:\Program Files\GE Fanuc ,‘\u(omation\VcrsaPro\Projccr\BCC_4000_2
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Global
Global
Global
Global
Global
Global
Global
Global
Global
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Global
Global
Global
Global
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Global
Global
Global
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Global
Global
Global
Global
Global
Global
Global
Global

Global

Global
Global
Global
Global
Global
Global
Giobal

Global

Global
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GLOBAL SUMMARY OF HIGHEST USED REFERENCE ADDRESSES

MEMORY AREA ADDRESS

t Analog Input (%Al) None Used
Analog Output (%AQ)  None Used
input (%) %100048
Output (%Q) %Q00048
Internal Memory (%M)  %MO00484
Register (%R) %R0034 1
Genius Global (%G) None Used
Genius Global (%GA)  None Used
Genius Global (%GB) None Used
Genius Global (%GC)  None Used
Genius Global (%GD)  None Used
Genius Global (%GE) None Used
Temporary (%T) None Used
System (%S) %S00007
System (%SA) None Used
System (%SB) None Used
System (%SC) None Used
Program (%P) None Used

Program: BCC_4000_2 C:\Program Files\GE Fanuc Automation\VersaPro\Project\BCC_4000_2
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47 Creek Road C

ill SPS

wer Units for Genset

' SE Power Equipment
47 Proprietary Street, ngalpé, Qld 4173

Telephone: (07) 3890 1744
PO Box 3306 Tingalpa B.C. Qld 4173

DIESH. GENERATOR SET

CUENT: __ BRIS Wacer, 3P0y

SERIAL NO: 03071012

ENGINE TYPE: Devtz  Tocqin

ALTERNATORTYPE:  STAWROZD

QAYE

SEP.0098B

| DATE: //08/03

JOBNO: (424
ENG. SERIALNO: 8643235k
ALT. SERIAL NO: 0‘(@075/;

GENSET CONTROL FUNCTIONS

" FUNCTION,

&
=
=

REMARKS

ngne High Temp. Alarm

A

zngine High. Temp. Shutdown

\

ow Water Level Alarm

2
)

}B Tripped/Alt., Overlbad.

1ow.Oil Pressure Alarm

- Low Oil Pressure Shutdown

____Emergency.Stop.

Start Fail. Alarm

Genset Running.

MEN Faut.

Starter Motor Relay

Fuel Low.

Fuel Empty

- Engine.Gauges

Btatus Lamps/Controls.

- ‘Underspeed Shutdown

. Pverspeed Shutdown -
- Remote Start/Stop.

J.amp Test

JAlarm Shudown

NN NANA NN AN

Alt: Undervolts.

N

Mt Overvolts -

“harger. AC Failed

. Jontrol Batt. Low.Volts
Gtart Batt. Low volts.

Canopy. doors: Open

- Audible -Alarm/Mute

Remote ATS. Controls -

§v\\l \\\\\\\ ‘\\\\'\\\ NNNANNRRSEE

NN

12
1

Altemator High T emnerature

‘DUSTOMER TESTING OFFICER:.

TESTING OFFICER: SOHN BOTH..
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. &=5 GENERATOR S
SOUND PRESSURE LEVEL TEST REPORT

47 Proprietary Street
Tingalpa Q 4173
BRISBANE  AUSTRALIA

CLIENT: _ DS WATEX  3foy ] paTe:

SERIAL NO: ___©307012. | JOB NO: (LG _ .
~ ENGINE TYPE: t6Lt3q12 ENG. SERIAL NO: __ &6t a5t .
ALTERNATOR TYPE:____ 22y € ALT. SERIAL NO: ___fRonS / | ‘

SOUND LEVEL INSTRUMENT: _ Riom - NL

Remarks:
> _
s 6 7 8 |5 Distance: 7 _m -
\‘\‘ 'Y Height: 1‘5/ m
ALT
— ENG
RAD
3= A % ':\11
2 1 12
Position Layout LOBD BANK CooLIE [FANS I WTEAFER 210 SourNr TES -
POSITION SOUND LEVEL LOAD %
' dB(A) 25 50 | 75 100 110
ol
1 -4 — 6595 ol
2 -9
3 70- %
4 719
5 714
6 7 -9
7 2w-9
8 21-9
9 29
10 2-4
11 71 7
e 709
Average
QUALITY ASSURANCE OFFICER:
CUSTOMER TESTING OFFICER: :f'
TESTING OFFICER: AL HIAUKR 7%
WITNESS TESTING OFFICER: OAYID COX/E72.
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DIESEL GENERATOR SET
'LOAD TEST REPORT

.47 Proprictary Street
Tingalpa Q 4173
BRISBANE AUSTRALLA

CLIENT: %&3 WATER SPo ~1 DATE: r/ 08/ o3

SERIAL NO: 3o )on e JOB NO/CONTRACTNO: ___ 429y .
ENGINE TYPE: FeLq1a _ ENG.SERIALNO:__&by 21 sy
ALTERNATOR TYPE: S2ucE ALT. SERIAL NO: 4 Rons/t
GOVERNOR TYPE: ___ B Cetemad STARTER MOTOR: Dtz |
OVERSPEED TYPE: W UNDERSPEED TYPE: __ CALB X
SHUTDOWN SOLENOID: W - HIGH WATER: __NJA

LOW. OIL PRESSURE SHUTDOWN: 'DE‘U'T 2 !

A '5%"9 +l/0Z ww: Fod IOZ _

-——TECHNICAN:- ] INSPECTOR: _ -
TIME | - -
| 1200 (1230 [1300 | (330 [1400 1430 | 1438
OIL PRESSURE S00 | 300 1eso | 250 220 | 220 | 250
a
OYL. TEMPERATURE 0 L0 (,?00 00 | 1ip o 100
JACKET WATER .
TEMPERATURE .
NA
oS lp Aglals57 157 |57 g7 ] 0
243 v o / v
VOLTS %‘% — Z 7 l'“//.;’ L"f v
AMBIENT
T 120 |20 |eo | ¢o leo |20 |20
HZ 50 | Sb) | 50) | 50]| 50| S0) | s i
£ O w8 |\ 4l | af | 91 ul |4l a
| LOAD% 0 B
L o0g | 1004|194 | 1009 1007 | O i

Generator_Load_Test_Repor.doc
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SEP 0013

47 Proprietary Street
Tingalpa Q 4173
BRISBANE AUSTRALIA

- This form is to be camwpletely filled out before any generat:mg set leaves the
factory.

It is to be signed by the person doing the inspection and by their immediate
. supervisor. In the case of a non-standard job it must also be signed by the

Special Projects Manager or thée Engineering Manager.

A copy of this form is to'be sent out with the plant concerned.

Please neatly tick in the boxes provided where applicable and note any coments
in the space provided.

MODEL: S(OLF;I . SERIAL No: O207012.  ENGINE NO: 8(0“*3@5‘7‘
joB No:__ \d A\ pate: /;3/03 CUSTQMER: R.w.

e o e e e e e et et

(1) All) welds continuous, neat and clean.

— 29 11 boltstightened: B
(3) Bearers completely secured.
(4) No sharp corners.

RADIATOR

(1) Radiator correctly mounted. : _
(2) All pipework included and secure.
K4

(3) Drain plug in place.
(4) Water removed from radiator.
(5) Clamps on hoses tight.

(1) Fan is correctly mounted.

. (2) AL gards in place and secure.

(3) Wi_ri.ng loam is correct to drawing, securely fixed and marked and i

temunated in an sppropriate. terminal. box. ‘

(4) - Battery leads attached‘ ‘and secure and long enbugh for ternunatlon to battery. 71
(5) Air cleamer is properly mounted. -y
(6) Magnetic pickup is fitted and set to correct depth. V]
(7). Exhaust pipe and silencer (where required) are fitted correctly. /]
(8) - Dip stick in place. 7
(9) Oil removed from engine. ' ' >
(10) All fuel and oil unions campletely tightened. >
(11) Al) orderedoptions are fitted and function correctly. . ' , 7
(12) Al)l parts secure, no damage. 1
(13) All earths less than 0.1 ochms. A
(14) Cables and hoses secure for transport. | 7

CONTROL SYSTEM (where applicable)

(1) -Control functions as ordered.

(2) Control is mounted correctly.

(3) "All leads, termimals, fuses, printed circuit boards and switchgear are
camnpletely secure and marked correctly.

(4) bust seals are fitted around doors.

(5) Doors hinged correctly.
(6) All earths less than 0.1 ohms. . v
Q-puise I1d Téd1b76 Re_d Danger labels in cubicl§ e 10/12/2014 ] . Page 481 d
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CONTROL SYSTEM (cont)

(8)
(9)

Perspex shield secure, clean and no sharp corners.
Cables correct, no damage.

(10) Locks and keys satisfactory.

ALTERNATOR

(1) Alternator is correctly mounted.

(2) Alternator leads are correctly mounted inside terminal box and marked
correctly.

(3) A.V.R. is mounted, connected properly and set to correct setting.

(4) Coupling and adaptor are properly fastened between englne and alternator
with correct size and tensile grade bolts.

(5) All options ordered are fitted and function properly.

(6) Alternator is correctly wired for the appropriate voltage as per elther
Order or Bills of Materlal.

(7) Earth stud fitted.

FINISH

(1)
(2)

Plant is palnted to correct colour.
All blemishes in finish, especially paint runs, are campletely removed

GENERAL INSPECTION

NSNS (S

(1)
(2)

(3)
(4)

MENTS:
(D) 01 [Epic €ROp_LRESURE . SwiTCir

Genset' is manufactured to correct engine/alternator/radiator/bases
configuration as specified on Bill of Materials.

All documents are in a sealed plastic bag and secured inside alternator
terminal box.’ _ :
a) Engine Handbook

b) Alternator Handbook

c) Warranty Card

d) Packing List

e) Test Sheet

No 0il/No Water label is attached to positive battery lead.
All labels are straight and in correct location.

SIGNED: /&fm//w/m- | nseRCTOR

- -

\

RTTTIL ]

(P AIR iwTPKE  LoosiE. -

®

BEALHCE SEAL O FUEL FILTIEC OuTLET PIfit-
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47 Proprietary Street

Tingalpa Qld 4173 B » : SEP0084
PH: (07) 3890 1744 '

TRANSIENT LOAD RESPONSE TEST SHEE’IE"'--‘

. Transient response for load changes: |Load PF 0.8

% Change Electrical kW 0-25 0-50 0-75 0-100 100-0 75-0 50-0 25-0

Change in Electrical kW

% Change HZ - 2 < 2,5/
% Change Volts 5
Recovery secs 5 5

CirenT = BUBave WhAer

JoB No: (u>q\

INPNE 630'] oz
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