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1311.111.1111. 110 

OPERATION and MAINTENANCE MANUALS 

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-coded 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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Engine 
Serial Number: 

Please enter here the engine serial number. By quoting 
this number you will help to facilitate dealing with 
questions concerning Customer Service, Repairs and 
Spare Parts (see Section 2.1). 

In view of continuous design improvements or changes, 
the technical specifications and the illustrations'shown in 
this Operation Manual are subject to alteration. Reprinting 
and reproduction, in part or in whole, are subject to our 
written approval. 

Operation Manual 

1015 

0297 9684 en 

DEUTZ 
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Foreword 

Dear Customer, 

Liquid-cooled DEUTZ engines are designed for a 

broad spectrum of applications.Consequently, a 

wide range of variants are offered to meet the 
specific requirements of each individual case. 

Your engine is appropriately equipped for the 
installation concerned, which means. that not all 
the components described In this Operation Ma- 
nual are necessarily mounted to your engine. 

We have endeavoured to highlight any. ifferences 
so that you will be able to locate the operating and 
maintenance instructions relevant to your engine 
quickly and easily. 

Please read this Manual before starting your 
engine, and always observe the operating and 
maintenance instructions. 

Should you have any inquiries we shall be pleased 
to provide advice. 

Sincerely, 

DEUTZ AG 
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General 

DEUTZ Diesel Engines 

are the product of many years of research and 
development. The resulting know-how, coupled 
with stringent quality standards, guarantee their 
long service life, high reliability and low thel 
consumption. 
It goes without saying that DEUTZ Diesel Engines 
meet the highest standards for environmental 
protection. 

Beware, of Running Engine 

Shut the engine down before carrying out mainte7 
nance or repair work. Ensure that the engine cannot 
be accidentally started. Risk of accidents. 
When the work is complete, be sure to refit any 
panels and guards that may have been removed. 
Never fill the fuel tank while the engine is running. 
Observe industrial safety regulations when running 
the engine in an enclosed space or underground. 

Care and Maintenance 

Sound care and maintenance practices will ensure 
that the engine continues to meet the requirements 
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 symbol is used for all safety 
warnings. Please follow them 
carefully. The attention of operating 
personnel should be drawn to these 
safety instructions. General safety 

and accident prevention regulations laid down by 
law must also be observed. 

Asbestos 

DEUTZ original parts are asbestos- 
free. 

Service 

Please contact one of our authorized service 
representatives in the event of breakdowns or for 
spare parts inquiries. Our trained specialists will 
carry 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 further 
service information. 

California 
Proposition 65 Warning 

Diesel engine exhaust and some of its consti- 
tuents are known to the State Of California to 
cause cancer, birth defects, and other repro- 
ductive harm. 
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Description of Engine 

2.1 Model Designation 
2.2 Engine Illustrations 
2.3 Lube Oil Circuit 
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Description of Engine 2.1 Model Designation 

2.1.1 Rating Plate 

25 6111 2 

The model designation A, the engine serial 
number B and the performance data are stamped 
on the rating plate. 

When ordering spare parts, it is essential to quote 
the model designation and the engine serial 
number. 

2.1.2 Location of Rating Plate 

The rating plate C is affixed to the c-rankcase. 

2.1.3 Engine Serial Number 

The engine serial number is stamped on the 
crankcase iteself (arrow) and on the rating plate. 
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2.1. Model Designation Description of Engine 

2.1.4 Numbering of Cylinders 

The cylinders are numbered consecutively for 
either cyl. bank A or B, beginning at flywheel end. 
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Description of Engine 2.2 Engine. Illustration 

2.2.1 Cyl. Bank A BF6M 1015 

15 

14 

13 

12 

11 

1 Oil filler neck 

2 Cylinder head 

3 Exhaust manifold 

4 SAE housing 

5 Crankcase 

6 Starter 
7 Oil pan 

8 OH filter 
9 Coolant connection from heat exchanger to 

engine 
10 Vibration damper 

11 V-belt pulley 

12 Alternator 
13 Coolant connection to heat exchanger 

14 Solenoid (shutdown solenoid) 

4 15 Flame -type heater plug (B-side) 

10 
126 3921 0 
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Notes 

Warnings to Place on Equipment 

CALIFORNIA. 

Proposition 65 Warning 

Diesel engine exhaust and some of its 
constituents are known to the State of 
California to cause cancer, birth 
defects, and other reproductive harm. 

Warning in the Manual 

CALIFORNIA 

Proposition 65 Warning 

Diesel engine exhaust and some of its 

constituents are known to the State of 

California to cause. cancer, birth 
defects, and other reproductiVe harm. 

or 

CALIFORNIA 

Proposition 65 Warning 

Diesel engine exhaust and some of its constituents are known 
to the State of California to cause cancer, birth defects, and 
other reproductive harm. 
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Description of Engine 2.2 Engine Illustration 

2.2.3 Cyl. Bank A - BFBM 1015 

13 

12 

11 

10 

14 
1 Exhaust turbocharger 

2 Exhaust manifold' 

3 Crankcase 

4 Starter 
5 Oil filler neck 

6 Oil pan 

7 Lube oil filter 

8 V-belt pulley with vibration damper 

9 Coolant connection from heat exchanger to 
engine 

10 Oil cooler 

11 Fan 

12 Exhaust stack 

13 Charge air pipe to the charge air cooler 

1.4 Flame-type heater plug system (B-side) 
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2.2 Engine Illustration Description of Engine 

2.2.4 Cyl. BAnk B - BF8M 1015 

21 

22 

20 19 18 

14 

15 

16 

17 

126413r0 

14 Flame-type heater plug system (A-side) 

15 Oil filler neck 

16 Cylinder head 

17 Alternator 
18 Oil dipstick 

19 SAE housing 

20 Flywheel 

21 Compressor 
22 Fuel connecting line 
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Description of Engine 2.3 Lube OH Circuit 

2.3.1 Lube Oil Circuit Schematic 1015 
Wet Sump Lubrication 

24 27 21 12 13 11 23 20 16 17 14 18 19 15 10 7 

26 3941 0 

1 Oil pan 

2 Intake pipe 

3 Oil pump 
4 Overpressure relief valve 

5 Oil cooler 
6 Spin-on oil filter 
7 Main oil bores 

8 Main bearing 

9 Big-end bearing 
10 Camshaft bearing 
11 Oil supply to. injection pump 
12 Injection pump 
13 Return line from injection pump to crankcase 
14 Line to spray nozzle 

15 Spray nozzle with pressure-holding valve for 
piston cooling 

16 Tappet with control groove for pulse 
lubrication of rocker arms 

17 Pushrod, oil supply to rocker arm lubrication 
18 Rocker arm 
1,9 .011 return bore in cylinder head to. crankcase. 

20 Oil pressure sensor./ oil pressure switch 
21 Oil line to exhaust turbocharge'r 
22 Exhaust turbocharger 
23 Oil line to compressor (hydr. pump) 
24 Compressor 
25 Hydraulic pump 
26 Pressure-holding valve (adjustable) 

27 Oil return line from compressor (hydr. pump) 
to' crankcase 

28 Oil return line from turbocharger to crankcase 
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Engine Operation 

3.1 Commissioning 
3.2 Starting. 
3.3 Monitoring Systems 
3.4 Stopping 
3.5 Operating Conditions 
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Engine Operation 3.1 Commissioning 

3.1.1 Filling in Engine Oil 3.1.2 Filling Oil Bath Air Cleaner with 3.1.3 Filling the Fuel Tank 
Engine Oil 

FUEL 

1263980 

As a rule, the engines are delivered without oil Fill engine oil into bowl 1 of oil bath air cleaner (if Use only commercial-grade diesel fuel. For fuel 
filling, fitted) up to the arrow mark. quality grade, see 4.2. 

Fill in tube oil through the oil filler neck (arrow). For oil quality grade and oil viscosity, see 4.1. Use summer- or winter-grade fuel, depending on 

For oil filling volume, see 9.1. the ambient temperature. 

For oil quality grade and oil viscosity, see 4.1. 

Never fill oil into the precleaner's 
dust collector, if provided. 

Stop engine before filling the fuel 
tank! 

Observe strict cleanliness! Do not 
spill any fuel! 
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3.1 Commissioning Engine Operation 

3.1.4 Filling/Bleeding Cooling 
System 
1015 

O Connect coolant inlet 1 and coolant outlet 2 to 
external coolant tank. 

O Fill in coolant into cooling system. 

O Start engine and run up to normal operating 
temperature until thermostat opens (line 2 

warms up). 

O Check coolant level in external cooling system, 
top up coolant if necessary. 

3.1.5 Other Preparations 

O Check battery and battery cable connections, 
see 6.7.1. 

0 Trial run 

- Upon completing the preparations run 'the 
engine for a short trial run of abOUt 10 
minutes under low load. 

During and after trial run 

- CheCk the' engine for leaks. 

Atter the engine has been' stopped 

- Check oil level and top up if necessary, see 
6.1.2 

- Retension V-belts, see 6.5. 

Breaking-in 

During the breaking-in phase, it is 

recommended to check the oil level twice a day. 

After the breaking-in phase, checking once a 

day will be sufficient. 
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Engine Operation 3.2 Starting 

3.2.1 Electric Starting 

Before starting, make sure that 
nobody is standing in the 
immediate vicinity of the engine or 
driven machine. 

After repair work 

Check whether all removed guards are put back in 

place and all tools are removed from the engine. 

When starting with flame-type heater plugs, do 

not use any other additional starting aids. (e.g. 
injection with start pilot). Accident hazard! 

Important: Never start the engine with speed 
governor removed: 

Disconnect battery! 

Do not actuate the starter for more than 20 
seconds at a time. If the engine does not start, 
wait one minute before repeating the attempt. 

If the engine does not start after two attempts, 
trace the cause with the aid of the Diagnosis Chart 
(see 7.1). 

without Cold-Starting Aid 

Disengage the clutch to separate the engine G Insert key. 

from the driven equipment. 

Move speed control lever 1 in direction of 
arrow at least to middle speed position. 

Move shutdown lever 2 to. Run" position 
(opposite direction of arrow, item.1). 

- Position 0 = no operating voltage. 

O Turn key clockwise. 

Position 1 = operating voltage, 

Pilot lamps light .up. 

0 Turn key further clockwise against spring 
action. 

- Position 2 = starting. 

Release key as soon as the engine starts firing. 

- Pilot lamps go out. 
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3.2 Starting Engine Operation 

with Cold-Starting Aid. 
Flame-Type Heater Plug System. 

Insert key. 

- Position 0 = no opefating voltage. 

Turn key clockwise. 

- Position 1 = operatihg voltage, 

- Pilot lamps 1+2+3 light up. 

- Preheat until heater plug indicator 3 blinks, 
max. 30 seconds. 

- Engine is ready for operation. 

Important: The starting process 
must be carried out within the 30 
seconds, otherwise repeat starting 
attempt. 

0 Turn key further clockwise 'against spring 
action to 

- Position 2 = starting 

Release' key as soon as the engine starts firing. 

- Pilot lamps go out. 
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Engine Operation 3.3 Monitoring Systems 

3.3.1 Engine Oil Pressure 

Oil Pressure Pilot Lamp 

25752 I 1 

0 The oil pressure pilot lamp lights up with 
operating voltage applied and engine shut off. 

0 The oil pressure pilot lamp must go out when 
the engine is running. 

Oil Pressure Gauge 

* The pointer of the oil pressure gauge must 
indicate the minimum oil pressure (see 9.1). 

3.3.2 Coolant Temperature 

I 26246 I 0 

0 The pointer of the temperature indicator should 
reMain in the green sector and 'enter the yellow- 
greeen sector only in exceptional cases. If the 
pointer enters the orange sector, the engine, is 

overheating. Turn it off and establish the cause 
from the DiagnOsit-Chart-(see 7.1). 
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3.3 Monitoring Systems Engine Operation 

3.3.3 Coolant Level 

min 
126 29111 

0 Lamp of coolant level indicator lights up 

(contact via float switch/level sensor when min. 
coolant level has been reached): 
Turn engine off and establiSh cause from the 
Diagnosis Chart (see 7.1) 

* Functional check of coolant level: 
Insert key in position 1 or 2 

(Float switch or level sensor) 
Pilot lamp lights up for about 2 seconds 

- Coolant level o.k.: lamp goes out 

- Coolant level not o.k.: lamp does not go out. 

3.3.4 Lube Oil Level 

min 
126 27811 

O Lamp of lube oil level indicator lights up 
(contact via float switch/level sensor when min. 
lube oil level has been reached): 
Turn engine off and establish cause from the 
Diagnosis Chart (see 7.1) 

Funttional check of lube oil level: 
Insert key in position 1 or 2 

'(Float switch or level sensor) 
Pilot lamp lights up for about 2 seconds 

- Lube oil level o.k.: lamp goes out. 

- Lube oil level not o.k.: lamp does not go out. 
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Engine Operation 3.4 Starting 

3.4.1 Mechanical Shutdown 3.4.2 Electric Shutdown 

0 Set speed control lever 1 to low speed position. 0 Turn key counter-clockwfse (to position 0) and 
pull off. Pilot lamps go out. 

0 Actuate shutdown lever 2 until engine comes to 
standstill. Charging-current and oil pressure 
pilot lamps light up when engine has come to 
standstill. 
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3.5 Operating Conditions Engine Operation 

3.51 Winter Operation 

Lube Oil Viscosity 

- Select the oil viscosity (SAE grade) 
according to the ambient temperature 
prevailing at the time when the engine is 

started 4.1.2., 

- Keep shorter periods between oil changes 
when operating at temperatures below -10 
°C (+14 °F), see 6.1.1. 

O Diesel Fuel 

- Use winter-grade diesel fuel for operation 
below 0 °C (+32 °F), see 4.2.2. 

0 Coolant 

- Set the water / antifreeze mix to suit the 
lowest temperature likely to occur (max. -35 
°C 

-31 °F), see 4.3.1.. 

0 Additional Maintenance Jobs 

- Drain the sludge from the fuel tank once a 

week (by undoing the sludge drain plug). 

- Adjust the oil filling in the oil bath air cleaner 
(if fitted) to the prevailing ambient 
temperature as in the case of engine oil. 

At temperatures below -20 °C (-4 °F) 

lubricate the flywheel ring gear with low- 
temperature grease, e.g. Bosch FT 1 V31, 

from time to time through the pinion hole (if 
necessary remove starter). 

O Cold-Starting Aids 

- At temperatures near or below freezing point 
start with flame-type heater plug, see 3.2.1. 

This not only lowers the starting limit 
temperature, but proves also useful at tem- 
peratures normally not requiring a starting 
aid. 

O Battery 

Cold starting requires a good state of charge 
of the battery, see 6.7.1. 

- The, starting limit temperature can be 
lowered by 4-5 °C by heating the battery up. 

to +20 °C ('+65 °F). To do so, remove the 
battery and store in a warm place. 
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Engine Operation 3.5 Operating Conditions 

3.5.2 High Ambient Temperature, 
High Altitude. 

With increasing altitude and rising ambient 
temperatures the density 'of the :air. tends to 
decrease, which affects the maximum power 
output, the exhaust gas quality, the 
temperature level and in extreme cases, the 
starting behaviour. Under transient running 
conditions, operation is permissible at altitudes 
up to 1000 meters at ambient temperatures, up 

to 30 °C (86 °F) 

If an engine is operated under more severe 
conditions (at higher altitudes or ambient tem- 
peratures) it will be necessary. to reduce the 
injected fuel quantity and thus engine power. 

In case of doubt concerning such engine 
applications, ask your engine or equipment 
supplier whether, in the interest of operational 
reliability, service life and exhaust gas quality 
(smoke!), an engine derating had been 
considered necessary, or imply contact your 
service representative. 
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Operating Media 

4.1 Lube Oil 
4.2 Fuel 
4.3 Coolant 
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Operating Media 4.1 Lube Oil 

4.1.1 Quality Grade 

The lube oil quality grade is defined by 
specifications. The following lubaoil specifications 
are approved: 

API Classification 

American Petroleum Institute 

0 Turbocharged engines: CF-4 CG-4 CH-4 

ACEA Classification 
European Engine Oil Sequences. 

0 Turbocharged engines: E1- 'E3 -96 + E4-98 

4.1.2 Viscosity 

The lube oil viscosity of the SAE grade is selected 
according to the viscosity diagram alongside. 

The ambient temperature is decisive for the 
correct choice. Should the temperatures 
temporarily fall below the limits of the SAE grade 
selected, this will merely affect the starting 
performance, but Will not cause any engine 
damage. The application limits should not be 

exceeded over lerigthy periods of time in order to 
keep wear down to a minimum. 

For all-year application you should use multi- 
grade oils. 
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4.1 Lube OH Operating Media 

4.1.2.1 Specific lube oil definitions 

Turbocharged engines with uprated power and 
engines with high loading 

The oils listed in enclosure 1 are to be used 
for the following engines and applications: 
O 1015CP 
O all engines in CHP plants 
O all engines in gensets operating in parallel with the 

mains/with each other 
O engines in combines with: 
These are high-grade oils according to ACEA or API. In 

addition most of these oils are partly synthetic, sOrrie even 

fully synthetic (5W-40) and thuS achieve the thermal 
stability required for the relevant application and are 

distinguished by a low tendency to cause deposits in the 

turbocharger and in the charge air pipes with closed-circuit 
crankcase breather 

Exhaust emission-optimized engines, for 
commercial vehicles as from EURO II and mobile 
machinery as from level 2. For exhaust emission- 
optimized engines of all DEUTZ series which 
meet the following exhaust emission require- 
ments: 

a) as from EURO II the requirements of 88/77/EEC 
and 91/542/EEC 
for commercial vehicles in Europe, 

b) as from level. 2 the requirements of 97/68/EC, 
for mobile machinery in Europe 

c) as from level 2 the requirements for US nonroad 
engines the following oil gracles will be permissible: 

- ACEA E3 -96 and E4-981or requirements a) and b) 

- API CG-4 and CH-4 for application c) 

tube oils for 

engines with uprated power andengines with high loading 
Producer Type of lube oil SAE class:, Availability 
AGIP Agip Signia Ultra TFE 10VV-40 worldwide 
AGIP Autol Valve Ultra FE 10W-40 Germany 
ARAL GmbH Aral MegaTurboral 10W-40 worldwide 
ARAL GmbH Aral SuperTurboral 5W-30 worldwide 
BAYWA BayWa Super Truck 1040 MC 10W-40 South Gemany 
BAYWA BayWa Turbo 4000 10W-40 South Gemany 
Castrol GmbH Castro! SYNTRUCK 5W-40 Europe, North America, Brazil 

Argentina, Australia, South Africa 
Castrol GmbH Castrol DYNAMAX 7,5W-40 Europe, North America, Brazil 

Argentina, Australia, South Africa 
CHEVRON Chevron Delo 400 Synthtic 5W -40. North America 
ESSO EssOlube XIS 501 10W-40 Europe 
FINA FINA KAPPA FIRST* 5W-30 Europe 
FINA FINA KAPPA ULTRA 10W-40 Europe 
FUCHS DEA DEA Cronos Synth 5W-40 Germany, Europe 
FUCHS DEA DEA Cronos. Premium LD 10W-40 Germany, Europe 
FUCHS DEA Fuchs Titan Cargo MC 10W-40 worldwide 
FUCHS DEA Deutz Oel TLL 10W-40.MB 10W-40 ' Germany 
FUCHS. DEA DEA Cronos Premium FX 10VV-40 Europe 
FUCHS DEA Fuchs Titan Unic Plus MC 10W-40 worldwide 
MOBIL OIL Mobil Delvac 1 SHC 5W-40 Europe, SE Asia, Africa 
MOBIL OIL Mobil Delvac 1 5W-40 worldwide 
MOBIL OIL Mobil Delvac XHP Extra 10W-40 Europe, SE Asia 
BP OIL International BP Vanellus HT Extra 10W-40 Europe 
Shell International Shell Myrina TX / 5W-30 Europe, different 

Shell Rimula Ultra description in some country 
Shell International Shell Myrina TX / 10W-40 Europe, different 

Shell Rimula Ultra description in some country 
TOTAL TOTAL RUBIA TIR86000 10W-40 worldwide 
Schmierolraffinerie 
Sal2bergen GrnbH 

Wintershall TFG 10W-40 Europe 

The table will be extended as and when required. 
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Operating Media 4.2 Fuel 

4.2.1 Quality Grade 

Use commercial brands of diesel fuel with a sulfur 
content of less than 0.5%. If 'the sulfur content is 
higher than 0.5%, oil change intervals should be 
reduced, see 6.1.1. 

The following specifications / standards are 
approved: 

O CEN EN 590 or DIN/EN 590 

O DIN 51 601 (Feb.1986) 

O BS 2869 (1988): Al and A2 

ASTM D975-88: 1-D and 2-D 

O NATO Code F-54 and F-75 

The exhaust emission levels determined during 
certification always refer to the reference fuel 
specified by the supervising authorities for such 
certification. 

4.2.2 Winter-Grade Fuel 

At low temperatures, waxing may occur and clog 
the fuel system, causing operational trouble. In 
case of sub-zero (+32 °F) ambient temperatures it 
is recommended to use winter-grade diesel fuel 
(down to -15 °C = +5 °F). Normally, such fuel is, 

offered at the filling stations in good time before 
the cold season starts. Diesel fuel containing addi 
tives (Super Diesel") is frequently also on sale for 
use at temperatures doe) to -20 °C (-4 °F). 

0 At temperatures below -15 °C (+5 °F) or -20 
°C (-4 °F), kerosene should be added to the 
diesel fuel: The relevant percentages are given 
in the diagram St the right. 

If summer-grade diesel fuel has to be used at 
temperatures below zero (+32 °F)., up to 60% 
kerosene may be- -added (see diagram at the right). 

In most cases, adequate resistance to cold is also 
attained by adding a flbw improver (fuel additive). 
Ask your service representative for this. 

Diesel fuels must never be mixed 
with petrol (normal and super 
grade petrol)! 

+32. 

4:23 - 

+14 -10 

+ 5 -15 

- 4 -20 

-13 -25 

22 30 

t 

----------- 
I 

I 

1 

i 

II 
I 

! I 

t 0 10 20 30 :40 50 60 % 
° F r'C B --Y. 

i I 

P. li .. &47 1 

Illustration legend: 

Summer diesel fuel 

I I Winter diesel fuel 

A Ambient temperature 

B Percentage of kerosene added 

Mix in tank only! Fill in the 
appropriate amount of kerosene 
first, then add the' diesel fuel. 
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4.3 Coolant Operating Media 

4.3.1 Quality of water for coolant in 

the recirculating water system 

The values listed below must not be exceeded. 
In order to examinelhe quality of your water, a test case 
can be ordered from DEUTZ under Order No. 1213 

0382. 

Water quality min max 

ph value at 20 °C 6.5 8.5 

Chloride ion content - 100 

Sulphate ion content - 100 

Total hardness 3 20 

4.3.2 Coolant treatment 

In the case of liquid-cooled engines, special attention 
must be paid to the treatment and control of the cool- 
ant, as the eng'ine may otherwise become damaged as, 
a result of corrosion, cavitation and freezing. 
The treatment, of the' coolant is carried out by adding a 

cooling system protectant to the cooling water. 
The cooling system must be continuously monitored, 
see 5.1. In addition to checking the coolant level, this 
also involves checking the concentration of the cooling, 
system protectant. 
The cooling system protectant concentration can be 
checked with commercially available testers (example: 
gefo glycomat''). 

If nitrite-based cooling system 
protectants are mixed with amine- 

based agents, dangerous nitrosamines 

are formed. 

4.3.3 Cooling system protectants 

DEUTZ cooling system protectants must be purchased 
in drums under Order No. 01011490 (5 litres) or 1221 

1500 (210 litres). These are nitrite, amine and, phos- 
phate-free, and provide effective protection against 
corrosion, cavitation and freezing. 
If the above mentioned cooling system protectant is 

unavailable, the following products- may be used in 

exceptional cases. 

Manufacturer Product designation 

AVIA 

ARAL 
BASF 
DEA 

SHELL 

AVIA Antifreeze Extra 
Antifreeze Extra 

Glysantin G 48 
DEA kylarfrostsskydd 

SHELLGlycoShell 

The cooling system proteCtant in the coolantshould not 
tall beloworexceed the following concentration: 

Cooling system protectant 

max. 45 Vol.% 

min. 35 Vol.% 

Water 

55% 

65% 

Filling volume, see Chapter 9.1. 
The use of other cooling system protectants, e.g. chemi- 
cal anti-corrosion agents, is possible in exceptional 
cases. Consult DEUTZ Service.. 
The use of anti-corrosion oils is not permitted. 

Cooling system. prOtectants must be 
disposed of in an environmentally-friendly 
mariner. 
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Operating Media 4.3 Coolant 

Cooling System Protection 

Protective 

agent 

[% by vol.] 

Protection 
against freezing to 

[PC] 

Cooling system capacity *) 
[Liters] 

18 20 22 25 27 30 32 35 

Protective agent 
[Liters] 

35 -22 6,3 7,0 7,7 8,75 9,5 10,5 11,2 12,3 

40 -28 7,2 8,0 8,8 10 10,8 12 12,8 14 

45 -35 8,1 9,0 9,9 11,3 , 12,2 13,5 14,4 15,8 

-:.:=i-e, 

, 

*) For coolant capacity of your engine, see Section 9.1. 

Note: Consult head-office regarding figures in the grey field. 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 33 of 835



Routine Maintenance 

5.1 Maintenance Schedule 
5.2 Maintenance Chart 
5.3 Completed Maintenance Jon 
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Routine Maintenance 5.1 Maintenance Schedule 
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The specified engine maintenancetimes are maximum 
observe the operating instructions of the equipment 
1) Max. permissible guide intervals 
2) After commissioning of new or overhauled engines. 
3) Clean if necessary, see Section 6.3 
4) Renew if necessary 

Service acc. to service indicator if provided 
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5.2 Maintenance Chart Routine Maintenance 

The maintenance chart shown here is supplied as 
self-adhesive label with each engine. It should be 
affixed where it can be clearly seen on the engine 
or driven equipment. 

Check that this is the case! 

If necessary, ask your engine or equipment 
supplier for a fresh supply of labels! 

Routine maintenance work should be carried out 
according to the schedule in 5.1. 

Stop the engine before carrying 
out any maintenance work. 
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R.outinetaainteitance 5.3 Completed Maintenance Jobs 

Running hours Date Signature / Stamp Running hours Date Signature / Stamp 

50-150 - 

125 250 

375 500 

625 750 

875 1000 

1125 1250 

1375 1500 

1625 1750 

1875 2000. 

2115 2250 

2375 2500 

2625 2750 

* after com -nissioning of new and overhauled engines 

Duly completed maintenance jobs can be recorded and signed off in the above table. 
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5.3 Completed Maintenance Jobs RoutintMaintenance 

Running hours Date Signature / Stahip Running hours Date Signature / Stamp 

2875 3.000 

3125 3250 

3375 3500 

3625 3750 

3875 4000 

4125 4250 

4375 4500 

4625 4.750 

4875 5000 

5125 5250 

5375 5500 

5625 5750 

Duly completed maintenance jobs can be recorded and signed off in the above table. 
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Routine Maintenance 5.3 Completed Maintenance Jobs 

Running hours Date Signature / Stamp Running hours. Date Signature / Stamp 

5875 6000 

6125 6250 

6375 6500 

6625 6750 

6875 7000 

7125 
. 

7250 

7375 7500 

7625 7750 

7825 8000 

8125 8250 

8375 8500 

8625 8750 

Duly completed maintenance jobs can be recorded and signed off in the above table. 
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5.3 Completed Maintenance Jobs Routine Maintenance 

Running hours Date Signature /Stamp Running hours Date Signature / Stamp 

8875 9000 

8125 8250 

8375 8500 

8625 8750 

8875 9000 

9125 9250 

9375 9500 

9625 9750 

9825 10000 

10125 10250 

10375 10500 

10625 10750 

Duly completed maintenance jobs can be recorded and signed off in the above table. 
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Routine Maintenonce 5.3 Completed Maintenance Jobs 

Running hours Date Signature / Stamp Running hour's Date Signature / Stamp 

10875 11000 , 

11125 11250 

11375 11500 

11625 11750 

11875 12000 . 

12125 12250 

12375 12500 

12625 12750 

12825 13000 

13125 . 13250 

13375 13500 

1.3625 13750 

Duly completed maintenance jobs can be recorded and signed off in the above table. 
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5.3 Completed Maintenance Jobs Routine Maintenance 

Running hours Date Signature / Stamp Running hours Date Signature / Stamp 

13875 14000 

14125 14250 

14375 14500 

14625 14750 

14875 15000 

15125 15250 

15375 15500 

15625 15750 

15825 16000 

16125 16250 

16375 16500 

16625 16750 

Duly completed maintenance jobs can be recorded and signed off in the above table. 
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Service and Maintenance 

6.1 Lubrication System 
6.2 Fuel System 
6.3 Cooling. System 
6.4 Combustion Air Cleaner 
6.5 Belt Drives 
6.6 Adjustments 
67 Accessories 
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Service and .Maintenance 6.1 Lubrication System 

6.1.1 Oil Change Intervals 

0 The first oil change after commissioning or 
recommissioning following repair work is 
carried out after 50 running hours. 

0 The oil change intervals are dependent on 

- Lube oil quality 

- Sulfur content in the fuel 

- Engine application 

ShoOld, within a year, the engine run less than 
the hours stated in the table, the oil must be 

changed at least once a year. 

0 The table refers to the following conditions: 

- For diesel fuel max. sulfur content > 0.5 % 
by wt. 

- Continuous ambient temperature down to 
-10 °C (+14 °F) 

O If the sulfur content is > 0.5 to > 1 % or the 
continuous ambient temperature below -10 °C 
(+14 °F), the intervals between the oil changes 
should be halved. 

O In the case of fuels containing sulfur > 1 % , 

ask your service representative. 

Change the oil with the engine off but still warm 
(lube oil temperature approx. 80 °C / 176 °F). 

. 
: 

.ui men:L:66 Ines 

Oil Change Intervals (running hours) 

Moteurs suralimentes 

Oil Grade 

Light 

API - Klassifikation CF-4 CG-4/ CH-4 

ACEA- Klassifikation 

duty, e.g.: 

E1+E2-96 E3-96/ E4-98 

250 500 Road vehicles, cranes, construction 
OdUipMent; rail traction: units;, ships, 
generating sets, pumpS 

Heavy duty, e.g.: 

125 250 Combine harvester's; underground mining, 
road sweepers, winter service equipment, 
emergency sets, emergency pumps 

, . 

uiPme:ntBr) jogs-- 

Oil Cange Intervals (km) 

Moteurs suralimentes 

Qualite d'huile 
API Klassifikation CF-4 CG-4/ CH-4 

ACEA- Klassifikatibn El +E2-96 E3-g6/E4-98 

Service 
Group 

Annual 
Performance 

(km) 

Mean Driving 
Speed 

approx. (km/h) 

. 

I < 30 000 20 5 000 10 000 

II 
> 30 000 

< 100 000 
40 10 000 20 000 

III >100000 60 15 000 36 000 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 44 of 835



6.1 Lubrication System Service antMaintenance 

6.1.2 Checking Oil Level / 
Changing Engine Oil 

6.1.2.1 Checking Oil Level 

OIL 

4-MAX 
C -MAN 

125 729 

O Ensure that the engine or vehicle is on a level 
surface. 

O Immediately before the oil level is measured, the 
engine should should be driven at low idling 
speed for apprOx. 2 minutes. 
Switch off the engine. 

O Pull out the oil dipstick. 
0 Wipe off with a non-fibrous, clean cloth. 
O Insert up to the stop and pull out again. 
0 Check the oil level and if necessary fill up to the 

"MAX" level. 
- If the oil level is just above the "MIN" marking, 

extra oil must Pe .added. 

The oil level must notfall belowthe "MIN" marking. 

6.1.2.2 Engine Oil Change 

26 022 26 023 0 

0 Ensure that the engine. or vehiOle is on a level 0 Place oil tray under the, engine. 
surface. 0 Unscrew drain plug. 

0 Allow the engine to warm up 0 Drain oil. 
- Lube oil temperature approx. 80°C. 0 Fit oil drain plug, with the new gasket and tighten 

0. Switch off the engine. firmly (for torque, see 9.2). 
O Fill with lube oil. 

- Fcir grade / viscosity, see 4.1 
- Far quantity, see 9.1 

O Check Oil level, see 6.1.2.1 

Be careful when draining hot oil-danger 
of scalds! Do not let used oil run into the 
soil but catch it in a container ready for 
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Service and Maintenance 6.1 Lubrication System 

6.1.3 Renewing Oil Filter 

0 With fitted torsion lock: 
Loosen screws and slide clamps. downwards. 

0 Undo the oil filter cartridge with commercial 
tool and spin oft 

0 Catch any escaping oil. 

Beware of hot oil: 
Danger of scalding! 

0 Clean sealing surface of the filter carrier if 
necessary. 

0 Lightly oil the rubber gasket of the new oil filter 
cartridge. 

0 Screw in the new cartridge finger tight against 
the gasket. 

0 Tighten oil filter cartridge tightly by giving a fi- 
nal half turn. 

0. if a torsion lock is fitted, slide clamps up into. 
position and tighten screws: 

0' Check oil level, see 6.1.2. 

O Check oil pressure, see 3.3.1. 

O Check sealing, of oil filter cartridge fOr leaks. 
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6.2 Fuel System Service and Maintenance 

6.2.1 Renewing Fuel Filter 

1258801 0 

O Close fuel stopcock. 

Undo fuel filter cartridge with commercial tool 
and spin off. 

O Catch any escaping fuel. 

When working on the fuel system, 
keep open flames away! 

Do not smoke! 

O Clean sealing surface of filter carrier if 
necessary. 

0 Apply light film of Oil or diesel fuel to rubber 
gasket of new fuel filter cartridge. 

O Screw in the cartridge finger tight against the 
gasket. 

0 Tighten fuel filter cartridge firmly. 

O Open fuel stopcock. 

Check fOr leaks. 

Bleeding of the fuel system is not necessary. 
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Service and Maintenance 6.2 Fuel system 

6.2.2 Replace fuel oil leak line. 

Close the fuel shut-off valve. 
O Remove valve cover. 
O Loosen and remove banjo bolts 7. 

Remove rubber hoses 1,.3, 4, unions 2 and 0- 
rings 6 and dispose of in accordance with envi- 
ronmental regulations; banjo union 5 and banjo 
bolt 7 can be re-used. 

O Connect new oil leak line (complete) with banjo. 
union 5 to rubber hoses. 
Fasten oil leak line using existing banjo bolt 7 and 
two new 0-rings 6. 

Re-fit valve cover. 
Open fuel shut-off valve. 

O Check for leaks after start-up. 
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6.3 Cooling System. Service and Maintenance 

6.3.1 Cleaning Intervals 

0 The degree of soiling of the cooler Units is 
dependent on the type of engine application. 

0 The clanger of soiling is increased due to 
residues of oil and fuel on the engine. Check 
extra carefully, therefore, for leakages when 
applications involve high dust fallout. 

O More severe soiling can occur, e.g. in the case 
of: 

- Construction site application due to heavily 
dust-laden air. 

O In view of the varying conditions of application, 
the cleaning intervals must be determined from 
case to case. The cleaning intervals stated in 

the table can be taken as guide values. 

Checking 
Guide Vp 'Wes 

(RH) 

/ Cleaning Inten4ls 
Engine AppliCation 

2000 Ships, gensets in endlosed 
spaces, pumps 

1000 Vehicles on paved roads 

500 Mobile gensets 

250 Vehicles on ccinstructiOn sites and 

unpaved roads, Construction 
equipment; compres"sors, upder- 
ground mining equipment. 

125 Farm equipment 

6.3.2 Draining Cooling System 

O Place tray under drain plug 1.. 

0 Remove drain plug I and sealing ring below 
coolant inlet. 

O Drain coolant. 

O Filling / bleeding as under 6.3.3 

Screw on drain plug 1 with new sealing ring 
and tighten (see 9.2).. 

O Check for leaks. 

Be careful when draining hot 
coolant. Danger of scalding! 
Catch drained coolant and dispose 
of in accordance with anti- 
pollution regulations! 

6.3.3 Filling / Bleeding Cooling 
System 

0 Fill With coolant and bleed cooling system 
according to manufacturer's instructions. 
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Service and Maintenance 6.3.- Cooling System 

6.3.4 Cleaning engine 
- with compressed. air 

O Blow compressed air onto engine 
Wash out loosened dirt particles from V-space 
with water jet. 

O Make sure that drain holes 1 of V-space are free. 

- with cold cleaning agent 

O Spray engine with commercial cold cleansing 
agent.and let stand for about 10 min. 

0 Then spray clean with strong water jet (do not 
spray water directly onto sensitive coMponents 
such as alternator, starter, wiring, electronic 
components). 

O Make sure that drain holes 1 of V-space are free. 

0 Let engine, run up to operating temperature 
after each wet-cleaning procedure allowing 
any remaining' water to evaporate; thus 
avoiding corrosion. 

Clean only with engine stationary 
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6.4 Combustion Air Cleaner Service and Maintenance 

6.4.1 Cleaning Intervals 

0 The degree of soiling of the combustion air 
cleaner depends on the amount of dust 
contained in the air and the size of the filter 
used. If very dusty air is to be expected, a 

cyclone-type precleaner can be fitted to_the air 
cleaner. 

O Consequently, the cleaning intervals cannot be 
fixed generally, but have to be determined from 
case to case. 

When a dry-type air cleaner is used, when indi- 
cated by the service indicator or switch. 

O Air cleaner servicing is needed when : 

- Service Indicator 
the red sector 1 is fully visible when the 
engine is off. 

- Service Switch 
the yellow pilot light comes on when the 
engine is running.. 

0 After having carried out service work, reset the 
signal by pressing the button of the service, 
indicator: The service indicator is ready to 
resume its function. 
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Service and Maintenance 6.4 Combustion Air Cleaner 

6.4.2 Dry-Type Air Cleaner 

Dust Discharge Valve 

® Empty dust discharge valve 1 by pressing apart 
lips of discharge slot as indicated by the 
arrows. 

O Clean discharge slot from time to time. 

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

Filter Cartridge 

O Release fastening clamps 1. 

0 Take off hood 2 and remove cartridge 3. 

O Clean cartridge, replace at least once a year. 

O Clean cartridge 3: 

- blow through with dry compressed air (max. 
5 bar) from inside to outside, or 

- in difficult cases, tap out, taking care not to 
damage the cartridge, or 

- wash out according to manufacturer's 
instructions. 

O Check cartridge for damage to filter paper (by 
shining the paper through with a light), and 
inspect sealing element: Renew if necessaray. 

0 After having serviced the filter cartridge five 
times, or after two years at the latest, renew 
safety cartridge 4 (never clean!). 

To do this, proceed as follows: 

- Undo hex. nut 5 and remove cartridge 4. 

- Insert new cartridge, insert and tighten hex. 
nut. 

O Install cartridge 3, place hood 2 back in 

position and secure fastening clamps 1. 

Never clean filter cartridge with 
petrol (gasoline) or hot liquids! 
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6.4 Combustion Air Cleaner Service and Maintenance 

6.4.3 Emptying Cyclone-Type 
Preclearier 

Undo wing nut 1 and remove cover 2. 

O Remove collector bowl :3 from lower section 4 

and empty. Remove leaves, straw and other 
foreign matter from lower section of 
precleaner. 

O Reposition collector bowl 3 onto lower section 
4, fasten cover 2 in place by tightening wing 
nut 1. 

6.4.4 Cleaning OH Bath Air Cleaner 

Turn engine Off and wait about 10 minutes for 
the oil to drain from filter housing 1. 

Release snap. clips 2 and remove oil cup 3 

together with filter element .4. If necessary, 
press element out with a screwdriver, taking 
care not to damage rubber. gasket 5. 

Remove dirty oil and sludge. Clean oil cup. 

Clean filter element 4 in diesel fuel and allow to 
drip-dry. 

Clean filter housing 1 if very dirty. 

Inspect and replace rubber gaskets 5 and 6 if 
necessary. 

O Fill oil cup with engine 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 petrol 
(gasoline)! 

Dispose of old oil in accorrdance 
with anti-pollution regulations! 
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Service and Maintenance 6.5 Belt Drives 

6.5.1 Checking Alternator V-Belt 

Checking 

O Inspect entire V-belt for damage 

O Renew damaged V-belts. 

O After installing new belts, run engine for 15 
minutes, then check belt tension. 

O Use a belt tension gauge (see 93) to check belt 
tension. 

- Place indicator arm 1 into gauge.. 

- Position gauge on V-belt 2, midway between 
the pulleys, with flange 3 on bottom of 
gauge against the edge of belt. 

- PreSs slOwly on the blab* pad 4 at right 
angles to belt 2 until the spring is heard or 
felt to trigger. 

- Carefully remove the gauge- withOut altering 
the pcisition of the indicator arm 1. 

- Read off the:value: Turn the gauoe sideways 
to see the exact spot Where the to of the 
black indicator arm 1 intersects scale 5 

(arrow). For settings, see 9.1. 

- If necessary; retension belt and measure 
again. 

Check / retension and renew V- 
belts only with the engine off. Refit 
belt guard, if proVided. 

6.5.2 Retensioning / Renewing 
Alternator V-Belt 

Retensioning 

0 Slacken hex. bolts 1, 2 and 3. 

0 Turn lock nut 2 in direction A until correct V- 
belt tension is attained. 

0 Tighten bolts 1, 2 and 3. 
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6.5 Belt Drives 

25 9981 0 

Renewing 

0 Slacken hex. bolts 1, 2 and 3. 

0 Turn lock nut 2 in direction B as far as it will go. 
Now the new V-belt can be easily placed in 

position. 

CP Tighten bolts 1, 2 and 3 until correct V-belt 
tension is attained (see Section 6.5.1). 
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Service and Maintenance 6.6 Adjustments 

6.6.1 Checking / Adjusting Valve 
Clearances 

O Before adjusting valve clearance, allow engine 
to cool down for at least 30 minutes. The oil 
temperature should be below 80 °C (176 °F). 

G Position crankshaft as per schematic, see, 

6.6.1.1. 

0 Slacken bolts 1. 

O Remove rocker cover 2 together with gasket 3. 

0 Check valve clearance 1 between rocket arm/ 
tappet contact face 2 and valve stem 3 with 
feeler gauge (there should only be a slight 
resistance when feeler blade is inserted). 

For permissible valve clearance, see 9.1. 
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6.6 Adjustments 

O If necessary, adjust valve clearance as follows: 

- Loosen lock nut 4 using wrench 7. 

- Adjust set screw 5 by means of screwdriver 
6 in such a manner that with lock nut 4 

tightened (wrench), the. correct valve 
clearance 1 is attained. 

O Check the valve clearances at each of the 
remaining cylinders and adjust if necessary. 

O Refit rocker cover (together with new gasket if 
necessary). 
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Service and Maintenance 6.6 Adjustments 

6.6.1.1 Valve Clearance Adjustment Schematic 

Firing Order BF6M 1015: 
Al - B3 - A3 - B2 - A2 - B1 

Firing Order BF8M 1015 
Al - B4 - A4 - B1 - B3 - A3 - B2 - A2 

Sequence 
:!:,"41:. . _ 

-i,s l,,, 'i,,,-, 
- ^ *. 

)N 

-,. t 
,.. F 

' i, 

A:Aim; 
P. 

Ic::* 

hz 

e. v4,' a,gi, 

jt.,,5., ,-. 

.c, 

'' 

;e240, &,:?,, 
,.:* A 2, r, 
b 4 !'.. 

WK' 5., 
',IA' 

''-'44 
%'Is 

rn:4Z-;;; l'* 
:5kA 

, 

'el&S.5: '',4 

.,, f.,7 I7i.k,V: 

li,ma.14-.4 r,,, ' , 

-Vc, 

o, 

! 23". 
, ),1 

,,,, 

''' ' 1. 
y. 

- 

,S; Ve.;$ 

s ':,: 
" ..1 

;... 
W4 

,e ,.* - s,,,, 

'* 55 
.)., A. 

rri`, 1,1, 

ti.11>'. NA>. ., 
... s.,...,E....\ 

_ -, 
. .1, i 

Valve overlap 

Adjusting 

Al 

B2 

B3 

A2 

A3 

B1 

B2 

Al 

A2 

B3 

B1 

A3 

Al 

B3 

- 

B4 

A3. 

A4 

B2 

- 

B1 

A2. 

B3 

Al 

A3 

B4 

B2 

A4 

A2 

B1 

0 o 
. 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 58 of 835



6.6 Adjustments Service. and Maintenance 

1), 

a a 
as 

NIB 11210 
as BE sa 

Ma a 
Eli ME 

as 
ISE 

II 1113 13 IN 131 

a a a el 

1 A2 A3 A4 

DO MEI Mil CIO 
Imo Ma Ea 

alle mill au 
ma ESI 

Al A2 A3 A4 

B1 B2 B3 B4 
a Ea 

Eig aa 
126 407 10 

0 Adjustment 

Turn crankshaft according to sequence shown 
in the diagram (starting with cyl. 1). 

The valves of the relevant cylinder overlap, 
marked in white, (exhaust valves about to 
close, inlet valves about to open). Adjust 
clearance of valves, marked in black, 
according to schematic. Mark the respective 
rocker arm with chalk to show that the 
adjustment has been done. 
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Service and Maintenance 6.7 Accessories 

6.7.1 Battery 
6.7.1.1 Checking Battery and Cable 

Connections 

O Keep battery clean and dry. 

O Undo soiled terminals. 

O Clean battery plus and minus poles and 
terminals and apply a film of acid-free and acid- 
resistant grease. 

0 When reconnecting, ensure good contact of 
terminals. Fasten clamping bolts finger tight. 

6.7.1 2 Checking Electrolyte Level 

O Remove cell caps 1. 

40,1f electrolyte test elements 2 are fitted: 

The level should be high enough to wet the 
bottom of these. 

If no such elements are provided : 

Check to make sure that the level is 10-15 mm 
above the top edge of the plates. 

* Top up with distilled water if necessary. 

O Fit cell caps back in position. 

6.7.1.3 Checking Specific Gravity of 
Electrolyte 

0 Measure the specific gravity of the individual 
cells with a commercial hydrometer. 

The measured. values (see, adjacent table) 
indicate the state of charge of the battery. 
During the measurement, the temperature of 
the electrolyte should preferably read 20 °C. 
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6.7 Accessories Service and Maintenance 

Specific Gravity 

in [kg/IJ in [°Be (degrees Baurne)1 State of Charge 

Normal Tropics Normal Tropics 

1.28 1.23 32 27 Fully charged 

1.20 1.1.2 24 16. Half charged, recharge 

1.12 1.08 16 11 Discharged, charge.up immediately 

* Measurement of the specific gravity in °Be (de- 
grees Baur* is obsolele and rarely used today. 

The gases emitted by the battery 
are explosive! Avoid formation of 
sparks in the vicinity of battery, 
keep away any open flames! 
Do not allow acid to come into 
contact with skin or clothing! 

Wear protective goggles! 
Do not place tools on battery! 
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Service and Maintenance 6.7 Accessories 

6.7.2 Three-Phase Alternator 

Notes on the three-phase system: 

0 When the engine is running, never disconnect 
the cables between battery, alternator and 
regulator. 

O Where it is, however, necessary, to start and 
operate the engine without battery, disconnect 
the regulator from the alternator before 
starting. 

O Be sure not to confuse the battery terminals. 

O Renew a defective charging pilot light bulb 
immediately. 

O Engine cleaning: Do not spray with water/ 
steam jet directly against alternator!, 

Warm up engine to allow water residues. to. 
evaporate. 

O Do no loosen connecting cable-between battery 
and alternator during engine operation. 

0 The habit of touching a lead against frame to 
check whether it is live must under no 
circumstances be applied' with a three-phase 
electric system. 

O In case of electric welding, connect the earth 
terminal of the welding unit direct-to the part to 
be welded. 

6.7.3 Lifting Tackle 

For transporting the engine, always use the 
proper lifting tackle. 

Remove lifting tackle. 

- Do not start engine with lifting tackle fitted. 

Always use the proper lifting 
tackle! 
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Troubleshooting 

7.1 Diagnosis Chart 
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Troubleshooting 7.1 Diagnosis Chart 

0 If engine problems occur, they frequently have 
their cause in improper operation or 
maintenance of the engine. 

0 So, in case of trouble, always check first 
whether the operating and maintenance 
instructions have been observed. 

$ A helpful Diagnosis Chart is to be found on the 
opposite page. 

0 If you cannot identify the cause of the trouble 
or are unable to rectify it yourself, contact your 
service representative. 

Before starting, make sure that 
nobody is standing in the 
immediate vicinity of the engine or 
driven machine. 
After repairs : 

Important: Never start engine with the speed 
governor removed. 
Disconnect battery terminals! 
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7.1 Diagnosis Chart Troubleshooting 

Troubles Remedial Measure 

Engine fails. (or difficult) to start Check 

Adjust. 

Renew 

Clean. 

Top up 

Lower level 

Bleed 

P 

E 

W 

R 

A 

S 

L 

Engine starts, but nips unevenly or stalls 

Engine becomes too hot, temperature monitor gives warning (coolant) 

Engine gives odor perfOrmanCe 

Engine not working on all cylinders 

Engine has little or no oil pressure 

Engine oil consumption excessive 

Engine smokes - blue 

. 

- white 

- black 

Causes Section 
k i , r '0!!'-$f<.;.'s..:<.' -.1: ,, 2r,,i, ,= At Not declutched (declutch where possible) Operation 

,,,,, - v*4' 
.w....,... 1:' , .`eiF,,,,,,.:*0 m .., Art Below start limit temperature 

® ;;i6::'.-,: ';,`..5'-'1'.. ,,,..-\\-i,'r xti cl'A-''...`',,...',1:?,1;.: Engine shutdown lever still in stop position (shutdown solenoid. defective) P 

A ti',74.: ,-,-;..: Oil level too high P 

5 4. Ve :f ?:;::.... ,.. W. 4.,, ;.1 7:1k; IN:, Oil level too low S 

, 
,,, 

,- ,. . ' .; Excessive inclination of engine P / E 

y Z. ' 5*--"! ,;A.1.-, ,:;;:-:, n., ),,t1A4 Speed control lever set to middle position P / E 

-,.''' 44 0 0 7,;-rvi; 'k,: 0 0 " -1 0 Dirty air cleaner / defective turbocharger Combustion Air P / W 

..::,,v,;: 
c!,; 

0 
c..,,..4 , 0. . 

"..,..1 ' , 

cm- 
.if4.1,. 

4; -ow 
..1.,-; 

,..,.:- 

Air cleaner service switch /indicator defective P 

LDA* defective (leaking line) P 

ati1131131 ` '._ . '''4.4,- 'At' : ''''' Charge air pipe leaking P./ W 

,,. 

;V 
q. ,` 

4t.,. 30;,,, 

t, Ial 
647: 
+5A:' ''S 

Agl, 'fr , 

..,,,;,.. 

::?X,14 

g93 

...4, 
' ..'lltalCv.' 

C124 

,,ti. 

- 4' 

_,: .,,,, 

-"e." 1;'';I4' 

Ye, 

'"'" .,9 

Coolant pump defective Cooling System P / R 

Charge air cooler dirty P / R 

Coolant heat exchanger dirty P / R 

PA g * ''' 
*4 z... 

tON6 'AA1 

*0, 
AN V , '', Coolant thermostat does not open P 

0 , ," -z.'k; , wrf.7 
I.: Ma: ,,.5,. so 

.. . 

, ...; 4. k,;-4,:. V Battery defective or discharged Electrics 

LDA = manifold pressure compensator Table 1 of 2 
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Troubleshooting 7.1 Diagnosis Chart 

Troubles Remedial Measure 

Engine fails (or difficult) to start Check 

Adjust 

Renew 

Clean 

Top up 

Lower Level 

Bleed 

P 

E 

W 

R 

A 

S 

L 

Engine starts, but runs unevenly or stalls 

Engine becomes too hot, temperature monitor gives warning 

Engine gives pbor performance 

Engine not working on all cylinder8 

Engine haS little or no oil preSsure 

Engine Oil.co-nsumption excessive 

Engine smokes - blue 

-. white 

- black 

CauSeS Section 

!).-, w 
, 

! - ,Ipk'4,,,Ni 
*bii. owiso, 

44,441,0 
.',.; ow 'e-W,gg 

p,...0,4, kt-,Lw4 
. 'i,.,A 

- , 

' 

, i94--X 4. ,,,-,, 
i Cable connect on to starter loose or oxidized Electrics P 

fit, 
v.; 

-:;: gi 

,- 

-g 
,,' :' Miti40:1 

. 

' 9- '34 ',VA* iti,ott;:;Pi:"4. 
Starter defective or pinion does not engage P 

;I:, A it,..-1:, A , :0 Inco'rrect valve clearance Engine E 

. ',As lYs,,,,. 4) alatikb A ", Leaking injection line P 

6,1*,.s, FAIL A !.;;;! "', 5i g:ia, g t 34, Vent pipe clogged (coolant heat.exchanger) P / R 

,,7.71 tigiZ,;-e 0 %AM, : 41,i4 gig flame-type heater plug system defective P 

6 0 0 0 #1, %I,Itt' Injector defective P / W 
xv-w544, VW - pAIR '-..-, ittA0, - -4 

Aii,, 
.:.A. , ;' A 

!'',: c1r,* Air in fuel system (lack of fuel) P / L 

1 - 0 Ifta lil, .41. .i;;;ili , .,i Fuel, filter / prefilter contaminate P/R/W 
p=,:ooy 

,., 
Torrtime- 

7,-fVe nw, 
; 

u 
tlig Pii, , A Inborrect lube oil SAE class or quality grade Operating Media 

..., q ' *54 ,..,4 
P MR, ..,r40,.,..? t.,,,.4, er;$4,x 4 ,...4...!4 ,§:4 FUel aUality grade not corresponding to specification under 4.2.1 , P / W 

?.,, ,,A: 
X Eti AO& , atalta ..,;, 

Lack of coolant P / A 
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Engine Preservation 

8.1 Preservation 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 67 of 835



Engine Preservation 8.1 Preservation 

8.1 Preservation 

If the engine is to be shut down for an extended 
period, it is necessary to take preservation 
measures to prevent rust formation. The 
preservation measures described here will protect 
the engine for a period of up to about 6 months. 
Before reusing the engine, the preservatives must 
be removed,. 

0 Anti-corrosion oils to Specification: 
- MILL 21260B 
- IL 9150-037/2 
- Nato Code C 640 / 642 

O Recommended cleansing agent for removing 
preservatives: 

- Petroleum benzine (hazardous materials 
class Aa) 

Preserving the Engine: 

e Clean engine. (in case of need with cold 
cleansing agent). 

Clean cooling system according to 
manufacturer's instructions. 

Run engine until warm and stop. 

0 Drain engine oil, see 6.1.2, and fill in anti- 
corrosion oil. 

Drain coolant, see 6.3.3. 

o Fill in anti-corrosion agent, see 4.3.3. 

0 Clean oil bath air cleaner, if provided, see 6.4.3, 
and fill in anti-corrosion oil. 

O Drain fuel from tank. 

O Prepare a mixture of 90% diesel fuel and 10% 
anti-corrosion oil and fill up tank.. 

O Run engine for about 10 minutes. 

O Stop engine. 

o Turn engine several times by hand. 
When Wining engine with starter, move 
shutdown lever to stop position. 

O Remove V-belt 2 and store in wrapped 
condition. 

O Spray grooves of V-belt pulleys with anti- 
corrosion agent. 

O Close coolant inlet and outlet openings 3 and 
air intake opening 4. 

O Close exhaust discharge opening. 

O Drain off anti-corrosion agent, see 6.3.3. 

Removing Engine Preservatives: 

O Remove anti-corrosion agent from the grooves 
of the V-belt pulleys. 

O Fit V-belt 2. Retension, if necessary, after short 
period of operation, see 6.5. 

Rem.ove plugs 1, 3 and 4 and plug from 
exhaust discharge opening. 

O Fill in coolant according to instructions of 
radiator manufacturer.. 

O Start up engine. 
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Specification Data 

9.1 Engine Specifications and Settings 
9.2 Torque Wrench Settings 
9e3 Tools 
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Specification Data 9.1 Engine Specifications and Settings 

Model 1015 

Number of cylinders 

Cylinder arrangement 

Bore [mm] 

Stroke [mm] 

Total displacement [cm3] 

Compression ratio [E] 

Working cycle / combustion system 

Direction of rotation 

Weight incl. cooling system [approx. kg] 

Weight w/o cooling system acc. to DIN 70020-A [approx.. kg] 

Engine power [kW] 

Speed [rpm] 

Valve clearance, engine cold 5) [mm] 

Injector opening pressure [bar] 

Commencement of delivery [°CA BTDC] 

Firing order 

V-belt tension: 

Alternator 55 amperes [N] 

Alternator 120 amperes [N] 

BF6M 1015 BF8M 1015 

6 8 

90°1, 

11906. 15874 

4-stroke TC 

counter 

830 

190-2401) 

Consult t 

1060 

250 -320') 

" inlet 0.25 

a 

1-6-3-5-2-4 
Al -B3-A3-B2-A2-81 

1-8-4-5-7-3-6-2 
Al -B4-A4-B1 -83-A3-B2-A2 

tension / 

450 / 2 

550 / 3 

1) Engine power, speed, commencement of delivery, etc. are stamped on the rating plate,, see 2.1. 

2) Retension after running for 15 minutes under load. 

132 

145 

17 

en 

-cl 

ea 

0 b 

I) 

ret 

00- 

00- 

BF6M 1015 C/CP BF8M 1015 C/CP 

6 8 

angle 

11..906 15874 

injection )ine/direct 

)ckwise 

iquarters 

830 

228-3001) 

1060 

304-400') 

+0,1 .3xhaust 0.3 

ar 

1-6-3-5-2-4 
Al -63-A3-B2-A2-B1 

ansion 2) 

15° 

1-8-4-5-7-3-6-2 
Al -B4-A4-B1-63-A3-82-A2 

350 

450'5° 
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9..1 Engine Specifications and Settings Specification Data 

Model 1015 

Cooling system 

Coolant quantity [approx. lit.] 

Perm. cont. coolant temperature engine outlet [°C] 

Temperature difference between 

coolant inlet / outlet [0c] 

Thermostat starts opening at [°C] 

Thermostat fully open from [°C] 

Coolant pump 

Delivery pressure in [bar] 

Delivery rate in [m3/0] 

Lubrication 

SAE oil (see 4.1) 

Min. oil pressure with engine warm (120°C) 
at low idle / rated speed [bar] 

Oil capacity (initial filling) without filter [approx. lit.] 

Oil capacity (initial filling) engine-mounted filter [approx. lit.] 

Oil capacity (initial filling), separate filter [ approx. lit.] 

BF6M 1015 BF8M 1015 BF6M 1015 C/CP BF8M 1015 C/CP 

17 + MFK. 

liquid- cooled / coc 

21 f M5K. 

m 

r 

22,5 4) 30 4) 

forced-fe 

1. 

34 3) 

36*3) 

383) 

45 3) 

47* 3) 

503) 

3) Approximate figures can vary depending on the design. Decisive is always the upper dipstick mark. 

4) 3 bar at engine speed n = 2100 rpm '1 

5) see 6.1.1 (Only synthetic lube oil, see 4 1.2 1) 

* MIK Engine radiator 

ling 

ax.1 

nax.: 

87 ±2 

102 

4) 

ed lu 

to 

system protection 

17 + rsAFK. 21 4.MFK` 

)3 

22,5 4) 30 4) 

brication 

0 

34 3) 

36* 3) 

38'3) 

45 

47* 

50 

3) 

3) 

3) 
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Specification Data 9.2 Torque Wrench Settings 

Location 

Pre loading [Nm] Tightening [° deg.] 
Total 
[Nm] Notes 1st 

Stage 
2nd 

Stage. 
3rd 

Stage 
1st 

Stage 
2nd 

Stage 
3rd 

Stage 
4th 

Stage 

Rocker cover 22 

Inspection Cover 22 

Rocker arm setscrew 20 

rigid mounting 

Mount 
30 45 

flexible mounting 106 

Air intake manifold 21 

Exhaust manifold 61 

Oil drain plug 100 

Injector mounting 60 

Injection line mounting 25 

Oil pan 24 

Oil flit& cartridge 27 
engine mounted 

or separate 

Coolant drain plug 38 

Pin-type heater plugs / pipe, union 4 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 72 of 835



9.3 Tools Specification Data 

V-belt Tension Gauge 

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

Fa. WILBAR 
Postfach 14 05 80 
D -42826 Remscheid 
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Notes 

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 Court has approved either of the following 
two methods &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 
Outside the front cover 
Outside the back cover 
As the first page of text 

Under either alternative, the warning must appear in the same size, print and format as the attachment selected or be of an equally conspicuous 
size and format. If 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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2.2 Engine Illustration Description of Engine 

2.2.2 Cyl. Bank B - BF6N11015 

23 

22 

21 

20 19 18 

16 

17 

26 39310 

16 Charge air pipe 

17 Oil dipstick 
18 Oil drain plug 

19 SAE housing 

20 Flywheel 

21 Exhaust turbocharger 

22_ Injection pump 

23 Flame-type heater plug (A-side) 
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Engine 
Serial No: 

Spare Parts Catalogue 

BF M 101.5/C 

7 

Dealer's stamp 

0297 7772 

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 to 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. 

A 
DEUTZ 
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Preface 

Dear Customer, 

watercooled DEUTZ diesel engines are developed to 
meet the requirements of a wide range of applica- 
tions. An extensive program of variant options gives 
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 part of the illustrations does not depict all 
details, and yet you will find it easy to differentiate bet- 
ween versions and thus to identify the parts 
pertaining 'to your engine model. Fig. Item No., 
Assembly Group No. Engine Serial No. are the 
codes that infallibly lead to selection of the correct 
parts. 

When placing your order, please observe our ordeting 
hints. This will allow speedy and reliable delivery 
of the required parts that are based on latest 
engineering standards. 

If there are any questions, please do not hesitate to 
contact us. 

Sincerely, 

DEUTZ AG 
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Preface 

DEUTZ Diesel Engines 

are products based on long-standing research and 

development. The deep funds of acquired know= 
how. in conjunction with high quality requirements 
guarantee that engines leaving our works achieve a 

long life, high reliability and excellent fuel eco- 
nomy, Naturally, they also attain bestratings as re- 

gards environmental protection. 

SERVICE 

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

Genuine DEUTZ Parts 

are subject to equally stringent quality requite- 
Ments as'the engines themselves. ImprOvements in 

engine design certainly also pass-.into the genuine 
DEUTZ parts. To ensure that ybur engine will. 
retain itsifunctions and high reliability, you should 
use genuine DEUTZ-parts only. 

Beware of the Running Engine 

Be 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 cannot get 
caught. Do not run the engine in enclosed rooms 
- poison hazard. 

DEUTZ Exchange Components. 

are a cheap alternative. Of course, 

they are subject to the same high 
quality requirements as new 
parts. And as regards functions 
and reliability, DEUTZ exchange 

components equal genuine DEUTZ parts. 

Asbestos 

Gaskets 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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Description of Engine 

1. Maker's Nameplate 

Engine model designation A, Engine Ser. No. B 

and the power rating are given on the maker's 
nameplate. Be sure to state engine model and engine 
serial number when writing out a parts order. 

2. Position of Nameplate 

The nameplate C is 'attached to the crankcase. 

3. Engine Serial No. 

The engine serial No. p is stamped on the crank- 
case and also on the nameplate. 
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Ordering spare parts 

Order information 

Please specify the following information when 
ordering original DEUTZ parts: 

- Engine no. 

- 'dent. no. 

- Quantity 

Document structure. 

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. 08/25 is made up of the 
assembly group (e.g. 08) and item 
number (e.g. 25). 

Ordering spare parts 

Engine no.: 9 113 500 

li., ' .. li 
. C.." `. 

T'Aj. rOttgr 
A . v .; 4., ,vomb , ,..: i'' 

021 2 

, A 

,q .,:o.L.,;.::7;!.. ;t::, 

,, 

-,. 

.;.,,,,,,._ ...,". -.: 

.s.,..,...,,,,,,;,.. 

,,,.::. ....:.c...y,.,,,,,,...,m. 

..,. ' ,..'' 

15/ 6 
, 

0., 
,, 

... 

15 

28. 

20 p 
21 

11 
12 

[16 (1 ,4mrri) 
[17 (1,5rilm) 

18 (1.8rnm) 23 

19' 

10510 1415 002 
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Service 

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 corn- 
prehensive range of diesel and gas motors 
spanning from 4kW to 7,400kW. Our products are 
perfectly tailored to meet our customers' individual 
requirements. 

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

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

This index Sales & Service offers you an overview 
of the DEUTZ partners in your vicinity, including the 
products for which they are responsible and the 
range of services provided. But even when no direct 
product responsibility is mentioned, your DEUTZ 
partner will be happy to help you with expert advice. 

The Index is constantly updated. Please ask your 
DEUTZ service partner for the latest edition. 

DEUTZ AG - at your service. 

Fiedieter,Seles:& Service 
Vert;-14-& Service, 

Rene-tat DietiibutiOnW Service 
cii`Diefribucion Si.Servicto 

ItogistrOiendita & SeiViCe 

Order-NO:: 0297 7444 

S IP" 
Register Salesli Service 

SERWORLD: 

Order 7445 

0Eiliz'f,46Tz:M*.PA' 

DEUTZ 

Obtainable from the local service Partner reponsible 
for you or from: 

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

DEUTZ AG 
Deutz-Miilheimer Str. 147-149 
D-51057 On 

Phone: 0049-221-822-0 
Telefax: 0049-221-822-5304 
Telex: 8812-0 khd d 

http://www.deutz.de 
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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. 

Observe all WARNING /CAUTION notices. 

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. 

Warning ! 

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

4&I 
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. 

Front Cover Photograph 
This photograph is representative only. Several variations are available within the 
range of generators covered by this manual. 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 162 of 835



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. 

Warning ! 

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. 

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. 

O 
EC DECLARATION OF INCORPORATION 

IN ACCORDANCE WITH THE SUPPLY OF MACHINERY (SAFETY) REGULATIONS 1992 
AND THE SUPPLY OF MACHINERY (SAFETY)(AMENDMENT) REGULATIONS 1994 

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 LIMITED 

NAME: LAWRENCE HAYDOCK 

POSITION: TECHNICAL DIRECTOR 

SIGNATURE: 

THIS COMPONENT MACHINERY CARRIES THE CE MARE FOR COMPLIANCE WITH THE STATUTORY 
REOUIREMENTS FOR THE IMPLEMENTATION OF THE FOLLOWING DIRECTIVES 

The EMC Directive 89/336/EEC 
This Component Machinery shall not be used in the Residential. Commercial and 

WARNINGI Light Industrial environment unless it afso conforms to the relevant standard 
(EN 50081 - 1) REFER TO FACTORY FOR DETAILS 

6) The Low Voltage Directive 73/23/EEC as amended by 93/68/EEC 

E 

1 

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: 

They are to be used for power-generation or related function. 

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 

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. 

The installation earthing scheme involves connection of the 
generator frame to the site protective earth conductor using a 

minimum practical lead length. 

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

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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1.1 INTRODUCTION 

SECTION 1 
INTRODUCTION 

1.4 RATING PLATE AND CE MARK 

The HC range of generators is of brushless rotating field design, 
available up to 660V at 50 Hz or 60 Hz and built to meet BS5000 
Part 3 and international standards. 

1500 rpm (50Hz) or 1800 rpm (60Hz) 4 pole generators are 
available from 200kW to 2000kW in four frame sizes - HC4, HC5, 
HC6 and HC7. 

1000 rpm (50Hz) or 1200 rpm (60Hz) 6 pole generators are 
available from 224kW to 1300kW in two frame sizes - HC6 and 
HC7. 

Frame sizes HC4 and HC5 may be provided with a stator fed 
excitation system using SX440 or SX421 AVR, or with the 
permanent magnet generator (PMG) powered excitation system, 
using the MX341 or MX321 AVR. 

Frames HC6 and HC7 are fitted with the PMG system using the 
MX321 AVR. 

1.2 DESIGNATION 

GENERATOR TYPE HC 

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 
non drive end of the terminal box. 

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. Before 
fitting the CE Mark label the genset builder must address the 
requirements of the relevant EC legislation to ensure the 
compliance of the genset as a whole. CE compliance will also 
need to be addressed when installed on site. 

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 
permanent bond in 24 hours. 

H C I 4 4 4 C 

HC M5 3 4C 
H C I 6 3 4 G 

H C I 6 3 6 G 

H C M 7 3 4 G 

SPECIFIC TYPE K = VOLUTED ADAPTOR 
AND UNI-DIRECTIONAL FAN 

INDUSTRIAL = (I) OR MARINE = (M) 

FRAME SIZE AND CONTROL TYPE ON HC/MV 

NUMBER OF POLES 4, OR 6 

CORE LENGTH 

NUMBER OF BEARINGS 1 OR 2 

1.3 SERIAL NUMBER LOCATION 

Each generator has its unique serial number stamped in to the 
upper section of the drive end frame end-ring. 

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. 
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SECTION 2 
PRINCIPLE OF OPERATION 

2.1 SELF-EXCITED AVR CONTROLLED 
GENERATORS 

AUTOMATIC 
VOLTAGE 

REGULATOR 

1-1-1 EXCITER 
STATOR 

ROTATING 
DIODES 

EXCITER 
ROTOR 

OUTPUT 

MAIN 
STATOR 

SHAFT 

MAIN 
ROTOR 

Fig. 1 

The main stator provides power for excitation of .the exciter field 
via the 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 signal 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 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 SX421 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 

PMG 
STATOR 

El 

AUTOMATIC 
VOLTAGE 

REGULATOR 

ISOLATING 
TRANSFORMER 

(if fitted) 

EXCITER 
STATOR 

ROTATING 
DIODES 

OUTPUT 

1 MAIN 
I STATOR 

SHAFT 

PMG 
ROTOR 

EXCITER 
ROTOR 

Fig. 2 

MAIN 
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, 

5 

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 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 section (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 control 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. 
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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). 

It is the responsibility of the generating set manufacturer to 
ensure that the correct labels are fitted, and are clearly visible. 

LABEL' 
TERMINAL BOX LID OR 
ALTERNATIVELY APPROPRIATE 
VISIBLE TERMINAL BOX ACCESS 

LABEL A' 

REFER TO SERVICE MANUAL 
BEFORE REMOVING COVERS 

ABNEHMEN DER ABDECKUNGEN NUR 
GEMAESS HANDBUCH ANWEISUNG 

LEGGERE IL MANUALE DI ASSISTENZA 
PREMA DI RIMUOVERE I COPERCHI 

CONSULTAR MANUAL ANTES 
DE RETRAR TAPAS 

VOIR MANUEL DE SERVICE AVANT 
DENLEVER LES COUVERCLES 

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

Ambients in excess of 40°C, and altitudes above 1000 metres 
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. 

The generators are of air-ventilated screen protected drip-proof 
design and are not suitable for mounting outdoors unless 
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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 two 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: 

Frame 

Air Flow Additional 
(intake/outlet) 
Pressure Drop 

50Hz 
1500Rev/Min 

60Hz 
1800 Rev/Min 

HC4 0.48m3/sec 0.58m3/sec 6mm water gauge 

1030cfm 1240cfm (0.25") 

HCK4 0.68m3/sec 0.83m3/sec 6mm water gauge 

1450cfm 1760cfm (0.25") 

HC5 1.04m3/sec 1.31m3/sec 6mm water gauge 

2202cfm 2708cfm (0.25") 

HCK5 1.23m3 /sec 1.59m3/sec 6mm water gauge 

2615cfm 3366cfm (0.25") 

HC6 1.62m3/sec 1.96m/sec 6mm water gauge 

3420cfm 4156cfm (0.25") 

HC7 2.64m3/sec 3.17m3/sec 6mm water gauge 

5600cfm 6720cfm (0.25") 

HCK7 3.0m3/sec 3.70m3/sec 6mm water gauge 

6550cfm 7860cfm (0.25") 

Table 1 

If specified at the time of ordering, HC6 and HC7 generators 
may be fitted with air filters. Air filters can be supplied factory 
fitted or as parts for up-fit for the HC4 and HC5 generators. 
These are oil charged gauze filters and require charging during 
installation. 

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 component 
generator are as follows:-: 

4 pole 

6 pole 

1500 rpm 

1800 rpm 

1000 rpm 

1200 rpm 

25 Hz 

30 Hz 

16.7 Hz 

20 Hz 
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3.1 VIBRATION 

/ibrations generated by the engine are complex and contain 
harmonics of 1.5, 3, 5 or more times the fundamental frequency 
of vibration. The generator will be subjected to this vibration, 
which will result in the generator being subjected to vibration 
levels higher than those derived from the generator itself. 
Newage generators are designed to withstand the vibration 
levels encountered on generating sets built to meet the 
requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 
is taken to be broad band measurements and BS5000 refers 
to the predominant frequency of any vibrations on the generating 
set.) 

DEFINITION OF BS5000 - 3 

Generators shall be capable of continuously withstanding linear 
vibration levels with amplitudes of 0.25mm between 5Hz and 
8Hz and velocities of 9.0mm/s rms between 8 Hz and 200 Hz 
when measured at any point directly on the carcass or main 
frame of the machine. These limits refer only to the predominant 
frequency of vibration of any complex waveform. 

DEFINITION OF ISO 8528 - 9 

ISO 8528-9 refers to a broad band of frequencies, the broad 
)and is taken to be between 2 Hertz and 300 Hertz. The table 

')elow is an example from ISO 8528 - 9 (value 1). This simplified 
table lists the vibration limits by kVA range and speed for 
acceptable genset operation. 

VIBRATION LEVELS AS MEASURED ON THE GENERATOR 

Engine 

Speed 
Min -, 

SET 

OUTPUT 

kVA 

VIBRATION 

DISPLACEMENT 

mm (rms) 

VIBRATION 

VELOCITY 

nirnis (rms) 

VIBRATION 

ACCELERATION 

m/s2(rms) 

4 POLE 

1500 rpm 50 Hz 

1800 rpm 60 HZ 

510 kVA - - - 

> 10 but 

5 50 Kva 
0.64 40 25 

> 50 but 

5 125 kVA 
0.4 25 16 

> 125 but 

5 250 kVA 
0.4 25 16 

> 250 kVA 0.32 20 13 

6 POLE 

1000 rpm 50 Hz 

1200 rpm 60 Hz 

250 but 

5 1250 
0.32 20 13 

>1250 0.29 18 11 

The 'Broad band' is taken as 2 Hz - 300 Hz. 

Table 2 

It is the responsibility of the generating set designer to ensure 
the alignment of the genset, stiffness of the bedframe and 
mountings are such that the vibration limits as defined above 
are met. 

If the vibration levels of the generating set are not within the 
parameters quoted above :- 

1. Consult the genset builder. The genset builder should 
address the genset design to reduce the vibration 
levels as much as possible. 

2. Discuss, with Newage, the impact of not meeting the 
above levels on both bearing and generator life 
expectancy. 

Important ! Exceeding either of the above 
specifications will have a detrimental effect 
on the generating set and in particular on 
the life of the bearings. (See section on 
bearings). This will invalidate the generator 
warranty. If you are in any doubt, contact 
Newage International Limited. 
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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 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. A flexible coupling, 
designed to suit the specific engine/generator combination, is 
recommended to minimise torsional effects. 

Alignment of single bearing generators is critical and vibration 
can occur due to the flexing of the flanges between the engine 
and generator. A substantial bedplate with engine/generator 
mounting pads is required. 

For the purposes of establishing set design the bending 
moment at the engine flywheel housing to generator adaptor 
interface should not exceed that given in the table below:- 

FRAME 

4/5 
6/7 

BENDING MOMENT 

140 kgm. (1000ft.lbs.) 
275 kgm. (2000ft.lbs.) 

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

Torsional vibrations occur in all engine-driven shaft 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. 

It is 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. 

The standard terminal box is arranged for cable entry on the 
right hand side looking from the non drive end of the generator. 
If specified at the time of order cable entry may be arranged on 
the opposite side. 

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. 

Warning ! 

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. 

The neutral is NOT connected to the frame.. 

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. 

Warning ! 

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. 
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4.1 LIFTING 

SECTION 4 
INSTALLATION - PART I 

During the construction 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 location 
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. 

Warning ! 

Incorrect lifting or inadequate lifting 
capacity can result in severe personal 
injury or equipment damage. MINIMUM 
LIFTING CAPACITY REQUIRED IS AS 
INDICATED ON THE LIFTING LABEL. 
Generator lifting lugs should not be used 
for lifting the complete generating set. 

Two lifting lugs are provided for use with a shackle and pin type 
lifting aid. A spreader with chains to ensure that the lift is vertical 
of suitable length and lifting capacity must be used. Lifting points 
are designed to position the craneage point as close to the 
centre of gravity of the generator as possible, but due to design 
restrictions it is 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. 

Fig. 3 

Single bearing generators are supplied fitted with a rotor 
retaining bar at the drive end of the shaft. Single bearing 
generators are also fitted with wooden wedges supporting the 
fan for transit purposes. 

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. 

4.2 ENGINE TO GENERATOR COUPLING ASSEMBLY 

During the assembly of the Generator to the Engine it will be 
necessary to firstly 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. 
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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 designed 
to enable manual rotation of the crankshaft assembly. This tool 
must always be used, having been engineered as an approved 
method of assembly rotation, by engaging the manually driver 
pinion with the engine flywheel starter ring-gear. 

Danger ! 

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 
assembly rotational movement. 

4.2.1 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. 

Axial loading of the generator bearings should be avoided. Should 
it be unavoidable contact the factory for advice. 

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

4.2.2 SINGLE BEARING GENERATORS 
TYPES HC & HCK 

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. 

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

Alignment of single bearing generators is critical. If necessary 
shim the generator feet to ensure alignment of the machined 
surfaces. 
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The sequence of assembly to the engine should generally be 
s follows: 
. 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 ac generator bearing or engine 
bearing. 

2. Check that the bolts securing the flexible plates to the 
coupling hub are tight and locked into position. Refer to 
Section 7, subsection 7.5.3.4 for tightening torques. 

3. Remove covers from the drive end of the generator to 
gain access to coupling and adaptor bolts. Check 
coupling joint interfaces are clean and lubricant free. 

4. TYPE HC GENERATORS 

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. 

Offer the generator to engine and engage both coupling 
discs and housing spigots at same time, pushing 
generator towards engine until coupling discs are against 
flywheel face, and housing spigots located. 

TYPE HCK GENERATORS 

Screw the two supplied location studs into diametrically 
opposite engine flywheel tapped holes, about the horizontal 
centre line. Offer the generator to engine, locating 
rotor coupling discs over the location studs, pushing 
generator towards engine until housing spigots locate and 
coupling discs are against flywheel face. 

5. Fit housing and coupling bolts taking care to use heavy 
gauge washers between coupling bolt head and 
coupling disc. Tighten bolts evenly around assembly 
sufficiently to ensure correct alignment. 

TYPE HCK GENERATORS 

Remove location studs and replace with coupling- 
flywheel bolts. 

6. Tighten housing bolts. 

Tighten coupling disc to flywheel bolts. Refer to engine 
manufacturers manual for correct tightening torque. 

8. TYPE HC GENERATORS 

Remove rotor aligning aids, either wooden wedges, or 
the two M10 set screws and sheet metal wear plates. 

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. 

Warning ! 

Refer to local regulations to ensure that 
the correct earthing procedure has been 
followed. 
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4.4 PRE-RUNNING CHECKS 

4.4.1 INSULATION CHECK 

Insulation tests should be carried out before running the 
generating set, both after assembly and after installation on 
site. (see Section 7.1). 

Important 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) 

4.4.2 DIRECTION OF ROTATION 

4.4.2.1 FAN TYPES. 

TYPE HC 4 & 5 GENERATORS. 

These machines are fitted with a radial bladed bi-directional 
fan, operating within a conventional full height air outlet grills. 

TYPE HC 6 & 7 GENERATORS. 

These machines are fitted with an inclined bladed fan , 

operating within a conventional full height air outlet grills. 

TYPE HCK 4, 5, & 7 GENERATORS. 

These machines are fitted with a inclined bladed fan, operating 
within a voluted drive end adaptor with outlet grills half thee 
machine height . Designed to optimise the fans performance. 

4.4.2.2 DIRECTION OF ROTATION 

TYPE HCK GENERATORS. 

These machines have been designed with an improved cooling 
fan system, incorporating the voluted fan housing. Therefore 
these machines are suitable only for clockwise rotation, as 
viewed from the drive end. 

TYPE HC GENERATORS. 

These machines can be operated in either direction of rotation. 

Phase Rotation 

HC generators can rotate efficiently in either direction. However 
phase rotation is fixed for clockwise rotation as viewed from the 
drive end. If the generator is to be rotated in a counter-clockwise 
direction it will be necessary for the customers to adjust their 
cabling to the output terminals accordingly. Refer to the factory 
for a reverse wiring diagram. 

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. 

HC4/5 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 
and refer to 4.4.4.1, 4.4.4.2, 4.4.4.3 or 4.4.4.4 depending upon 
type of AVR fitted. Reference to the generator nameplate will 
indicate AVR type (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. 
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4.4.4.1 TYPE SX440 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. 4a for location of selection links. 

1. Frequency selection terminals 
50Hz operation 
60Hz operation 

2. Stability selection terminals 
Frame HC4/5 
Frame HC6/7 

3. Sensing selection terminals 

4. Excitation Interruption Link 

4.4.4.2 TYPE SX421 AVR 

LINK C-50 
LINK C-60 

LINK B-C 

LINK A-B 

LINK 2-3 
LINK 4-5 
LINK 6-7 

LINK K1-K2 

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

Refer to Fig. 4b for location of selection links. 

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

2.Stability selection terminals 
Frame HC4/5 LINK B-C 
Frame HC6/7 LINK A-B 

3. Excitation Interruption Link 
Linked at auxiliary terminal block. K1-K2 

4.4.4.3 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. 4c for location of selection links. 
4 pole 50Hz operation LINK 2-3 
4 pole 60Hz operation LINK 1-3 

6 pole 50Hz operation NO LINK 
6 pole 60Hz operation LINK 1-2 

2. Stability selection terminals 
Frame HC4/5 
Frame HC6/7 

3. Sensing selection terminals 

4. Excitation Interruption Link 

LINK B-C 

LINK A-B 

LINK 2-3 
LINK 4-5 
LINK 6-7 

LINK K1-K2 

10 

K1 -K2 Linked for 

normal operation. 

A (I, 

O 
1 

1K 
r---2 

K1 P2 P3 P4 XX X 3112 2 1 

1 

SX440 

INDICATOR 
LED \ 

UFRO 

0 6 L50C6OJ 0 

TRIM 

DROOP 

VOLTS 

FREQUENCY 
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I ® I 

lel 

0 
1-0 

STABILITY SELECTION 

leI r 1 
Lc B A j 

A2 

SI 

1 
1 

2 

3 

4 

5 

6 

7 

8 

0 

50Hz 

60Hz 

Fig. 4a 

90kW -550kW 

OVER 550kW 

0 K2 K1 P2 P3: 

SX421 
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0 

0 

VOLTS 
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r 
7 8 1 2 1 a 0 
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DIP 

STABILITY 
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N 
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STABILITY 
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ID C B AI IS1S2A1A2: a a 0 

Fig. 4b 
K1-K2 Linked for 
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MX341 
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Fig. 4c 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 172 of 835



A.4.4.4 TYPE MX321 AVR 

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

Refer to Fig. 4d for location of selection links. 

1. Frequency selection terminals 
4 pole 
4 pole 
6 pole 
6 pole 

50Hz operation 
60Hz operation 
50Hz operation 
60Hz operation 

2. Stability selection terminals 
Frame HC4/5 
Frame HC6/7 

LINK 2-3 
LINK 1-3 

NO LINK 
LINK 1-2 

LINK B-C 
LINK A-B 

3. Excitation Interruption Link 
Linked at auxiliary terminal block. K1-K2 

AUTOMATIC VOLTAGE REGULATOR 
LINKING AND ADJUSTMENTS 

0 
I e I 

K2 K1 P2 P3 L _ J 
RAMP 

MX321 

OVER/V 

0 

0 - VOLTS 

P4 XX X 6 7 8 1 2 
I l 

NO LINK 6P /50Hz reT 1 

INDICATOR 
A-A 6R/60Hz 

A-A I 4P/50Hz I/LIMIT 
LED '-',...0 UFRO A--A 4P/60Hz 

f- - -1 FREQUENCY 
L 21 _ _I SELECTION 

- - 
El L EO El BO B1 

tr, 

DIP 

DWELL 

0 

le) 

RMS e 

STABILITY I (i) 'STABILITY 
SELECTION 

TRIP 
EXC 

U V W DROOP TRIM 

I I S1S2 S1S2 I C B A 
_J L a 

0 

a 0 

Y__Y 

Y__Y 

Fig. 4d 

4.5 GENERATOR SET TESTING 

UNDER 90KW 

90KW - 550KW 

OVER 550KW 

Warning 

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. 

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 generator rated voltage. 
The load cable termination should be 
placed on top of the winding lead 
termination and clamped between the two 
nuts provided, on HC4/5 generators. 
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Caution ! 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. 

4.6 INITIAL START-UP 

Warning ! 

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. 

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. 

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

In addition remove the AVR access cover 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. 4a - 4d for 
control potentiometer location. 

Important ! Do not increase 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. 4a - 4d 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). 
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4.7 LOAD TESTING 

Warning ! 

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. 

4.7.1 AVR ADJUSTMENTS 

Refer to Fig. 4a - 4d 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 instability on load is experienced recheck 
stability setting. Refer to subsection 4.6. 

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 
SX440, SX421, MX341 and MX321) 

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

100 

95 

90 

85 

80 

Clockwise 
Adjustment 

Knee 
Point 

Anticlockwise 

Slope 
shown is 
typical 
setting 

75 80 85 90 95 100 

% Speed (Hz) 

Fig. 5 

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 
nominal frequency, i.e. 47Hz on a 50Hz generator or 57Hz on a 

60Hz generator. 
12 

Important ! With AVR Types MX341 and MX321. 
lithe LED is illuminated and no output 
voltage is present, refer to EXC TRIP 
and/or OVERN sections below. 

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. 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 
)0C 

4.7.1.3 OVERN (Over Voltage) AVR Types SX421 and 
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 SX421 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 El, E0. 

Clockwise adjustment of the OVERN 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. 

It is not possible to adjust the level of voltage dip or recovery 
independently from the engine performance, and there will 
always be a 'trade off' between frequency dip and voltage dip. 
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DIP-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: 
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Fig. 6 

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. 
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Time 

The graphs shown above are representations only, since it is 

'-npossible to show the combined effects of voltage regulator 
nd engine governor performance. 
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Warning ! 

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

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. 

4.8 ACCESSORIES 

Refer to the "ACCESSORIES" Section 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. 

Replace AVR access cover after all adjustments are completed. 
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5.1 GENERAL 

SECTION 5 
INSTALLATION - PART 2 

The following table is for your guidance. 

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 local regulations. 

If 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 arranged for glanding on the right hand 
side (or if specifically ordered on the left hand side) viewed 
from the non drive end. Both panels are removable for drilling/ 
punching to suit glands/or glanding boxes. If single core cables 
are taken through the terminal box side panel an insulated or 
non-magnetic gland plate should be fitted. 

At entry to the terminal box incoming cables should be supported 
by a recognised glanding method such that minimum 
unsupported weight, and no axial force is transferred to the 
terminal assembly. 

Incoming cables external to the terminal box should be 
supported 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 panel, 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 and RTD leads grounded. 

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 of Frame 4 
generators, the incoming cable termination lug should be 
placed on top of the winding lead termination lug(s) and then 
clamped with the nut provided. 

Important ! To avoid the possibility of swarf entering 
any electrical components in the terminal 
box, panels must be removed for drilling. 

5.3 TORQUE SETTINGS FOR TERMINAL CONNECTIONS 

Pre treatment: Clean plated surfaces with a degreasing agent, 
then lightly abrade them to remove any tarnish. Don't score the 
surface. 

The generator torque settings for all connections, links, CT's, 
accessories, cables, etc. is 45 Nm. 

The customer output cables should be connected to the 
terminals using 8.8 grade steel bolts and associated anti- 
vibration hardware. 
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FRAME HOLE SIZE BOLT SIZE TORQUE Nm 

4 - 12 45 

5 13 12 50 

6 17 14 70 

7 17 16 90 

Table 3 
Carry out periodic checks to ensure the correct torque settings. 

5.4 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. It is the 
responsibility of the generating set builder to ensure the 
generating set bedplate and generator frame are all bonded to 
the main earth terminal in the terminal box. 

Caution ! Reference to local electricity regulations 
or safety rules should be made to ensure 
correct earthing procedures have been 
followed. 

5.5 PROTECTION 

It is the responsibility of the end user and his contractors/sub- 
contractors to ensure that the overall system protection meets 
the needs of any inspectorate, local electricity authority or safety 
rules, pertaining to the site location. 

To enable the system designer to 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. 

Warning ! 

Incorrect installation and/or protective 
systems can result in personal injury 
and/or equipment damage. 
Installers must be qualified to perform 
electrical installation work. 

5.6 COMMISSIONING 

Ensure that all external cabling is correct and that all the 
generating set manufacturer's pre-running checks have been 
carried out before starting the set. 

Generators fitted with air filters should have the filters charged 
with oil prior to commissioning. Refer to Service Section for 
charging procedure (subsection 7.3.2). 

The generator AVR controls will have been adjusted during the 
generating set manufacturer's tests and should normally not 
require further adjustment. 

Should malfunction 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, in the 
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 table indicates availability of accessories with 
the differing AVRs. 

AVR 
Model 

Paralleling 
Droop or 
Asiatic 

Manual 
Voltage 

Regulator 

VAr/PF 
Control 

Current Limit 

SX440 V X .0 X 

SX421 V X .0 X 

MX341 V. V V X 

MX321 V v V v 

Table 4 

6.1 REMOTE VOLTAGE ADJUST (ALL AVR TYPES) 

A remote voltage adjust (hand trimmer) can be fitted. 

The remote voltage adjustment potentiometer is connected 
across AVR terminals 1-2. 

These terminals are normally linked. 

When the remote voltage adjust potentiometer is used the link 
across terminals 1-2 must be removed. 

On AVR types SX440 and MX341 the link 1-2 is on an adjacent 
terminal block. 

On AVR types SX421 and MX321 the link 1-2 is on the AVR 
terminals. 

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. 
When operating in parallel with other generators or the mains, it 

is 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). 

2. 

3. 

Frequency must match within close limits. 

Voltages must match within close limits. 

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. 

Once connected in parallel a minimum instrumentation level per 
generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust 
the engine and generator controls to share kW in relation to engine 
ratings and kVAr in relation to generator ratings. 

Important ! Failure to meet conditions 1, 2, and 3 when 
closing the circuit breaker, will generate 
excessive mechanical and electrical 
stresses, resulting in equipment damage. 
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It is important to recognise that 

1. 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 excitation 
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 trans- 
former (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 pf cos 0 
Gen No. 1 Gen No. 2 

kW 

kW 

kW 

No. 2 

/ / 
No. 1 

kVAr 
No. 1 Droop Greater 
than No. 2 Droop 

kVAr 

No. 1 and No. 2 
Droop Equal 

/ 

/ 
/ 

No. 1 

No. 2 

kVAr 

No. 1 Droop less than 
No. 2 Droop 

Fig. 8 
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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. 

Although nominal droop setting may be factory set it is advisable 
to go through the setting procedure below. 

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 (at full load current) SET DROOP TO 3% 

Zero P.F. LOAD (at full load current) SET DROOP TO 5% 

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. 4a - 4d for potentiometer locations. 

Note 1) 

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 level 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. 

Important ! 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 to trip main 
circuit breaker. 
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6.2.2 ASTATIC CONTROL 

The 'droop' current transformer can be used in a connection 
arrangement which enables the normal 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. 

Important ! When using this connection arrangement a 

shorting switch is required across each 
C.T. burden (terminals Si 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. 

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) 

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 a 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. 

6.4 OVERVOLTAGE DE-EXCITATION BREAKER SX421 
and MX321 AVR 

This accessory provides positive interruption 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 circuit breaker is-always supplied 
and will normally be fitted in the generator. 
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Important ! When the CB is supplied loose, terminals 
K1-K2 at the auxiliary terminal block are 
fitted with a link to enable operation of the 
AVR. When connecting the circuit breaker 
this link must be removed. 

6.4.1 RESETTING THE EXCITATION 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". 

Danger ! 

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 
stationary, and engine starting circuits 
disabled. 

When fitted in the generator, access to the breaker is gained by 
emoval of the AVR access cover. 

The circuit breaker is mounted on the AVR mounting bracket either 
to the left or to the right of the AVR depending upon AVR position. 
After resetting the circuit breaker replace the AVR access cover 
before restarting the generating set. Should resetting of the circuit 
breaker not restore the generator to normal operation, refer to 
subsection 7.5. 

6.5 CURRENT LIMIT - MX321 AVR 

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 current 
limiting on any line to line or line to neutral fault. 

Note: The W phase CT can also provide "DROOP". Refer to 
6.2.1.1. for setting droop independent of current limit. 

Adjustment means is provided with the "I/LIMIT" control 
)otentiometer on the AVR. Refer to Fig. 4d for location. If current 
iimit transformers are supplied with the generator the limit will 
be set in accordance with the level specified at the time of 
order, and no further adjustment will be necessary. However, 
should the level need to be adjusted, refer to the setting 
procedure given in 6.5.1. 

6.5.1 SETTING PROCEDURE 

Run the generating set on no-load and check that engine 
governor is set to control nominal speed. 

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 "I/LIMIT" control potentiometer fully anticlockwise. Short 
circuit the stator winding with a bolted 3 phase short at the main 
terminals. An AC current clip-on ammeter is required to measure 
the winding lead current. 
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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 ammeter. As soon as correct setting 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. Restart the 
set and run for 10 minutes with K1-K2 switch open, to cool the 
generator windings, before attempting to resume the setting 
procedure. 

Important ! Failure to carry out the correct COOLING 
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 current 
transformers. When supplied with the generator, wiring diagrams 
inside the back cover of this manual show the connections 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 
cables. Refer to the factory for appropriate details. 

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 

Warning ! 

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. 

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 still at the factory test 
levels of above 100 Mil 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 Mfg. 

If the unused/new generators IR values fall below 10 Mf2 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 Mf2. 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. 

7.1.1 WINDING CONDITION ASSESSMENT 

Caution ! The AVR should be disconnected 
and the Resistance Temperature 
Detector (R.T.D.) leads grounded 
during this test. 
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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 Mf2. 

If 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 Mf2 , and so allow the unit to be 
put into service. 

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. 
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If the set is not to be run immediately ensure that the anti- 
;ondensation 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 
axciter 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 
80% 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 results. The resulting graph should 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 MO - 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. 

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.) 

A 

Minimum reading 1.0 MQ 

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 MO. (If the windings are only slightly damp 
the dotted portion of the curve may not appear). 

cor general guidance expect that the typical time to reach point 
A' will be: 

Time 

1 hour for a BC16/18, 
2 hours for a UC22/27 
3 hours for an HC4,5,6&7 19 

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 MO, 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 MO 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. 

Important ! The short circuit must not be applied with 
the AVR connected in circuit. Current in 
excess of the rated generator current will 
cause damage to the windings. 

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 V and yv phase and megger U phase to ground 
Ground U and W phase and megger V phase to ground 
Ground U and V phase and megger W phase to ground 
If the minimum value of 1.0MO is not obtained, drying out must 
be continued and the test repeated. 

7.2 BEARINGS 

One of two bearing options will be fitted to generators covered 
by this manual. 

Bearing Options 

HC/HCK/HCM Regreasable" Sealed for Mel' 

4 Not available Standard 

5 Optional Standard 

6 Optional Standard 

7 Standard Not available 

Table 5 
*All bearings are supplied pre-packed with Kluber Asonic GHY 72 
grease. 
tSealed for life bearings are fitted with integral seals and are not 

regreasable. 

BEARING LIFE 

Important ! 

Important ! 

Important ! 

The life of a bearing in service is subject to 
the working conditions and the 
environment. 

High levels of vibration from the engine or 
misalignment of the set will stress the 
bearing and reduce its service life. If the 
vibration limits set out in BS 5000-3 and ISO 
8528-9 are exceeded bearing life will be 
reduced. Refer to 'Vibration' below. 

Long stationary periods in an environment 
where the generator is subject to vibration 
can cause false brinnelling, which puts flats 
on the ball and grooves on the races, leading 
to premature failure. 
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Important ! Very humid atmospheric or wet conditions 
can emulsify the grease causing corrosion 
and deterioration of the grease, leading to 
premature failure of the bearings. 

HEALTH MONITORING OF THE BEARINGS 

Newage recommends that the user checks the bearing 
condition, using monitoring equipment, to determine the state 
of the bearings. The 'best practice' is to take initial readings as 
a base line and periodically monitor the bearings to detect a 

deteriorating trend. It will then be possible to plan a bearing 
change at an appropriate generating set or engine service 
interval. 

VIBRATION 

Newage generators are designed to withstand the vibration 
levels encountered on generating sets built to meet the 
requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 
is taken to be broad band measurements and BS5000 refers 
to the predominant frequency of any vibrations on the generating 
set.) 

DEFINITION of BS5000 - 3 

Generators shall be capable of continuously withstanding linear 
vibration levels with amplitudes of 0.25mm between 5Hz and 
8Hz and velocities of 9.0mm/s rms between 8 Hz and 200 Hz 
when measured at any point directly on the carcass or 
main frame of the machine. These limits refer only to the 
predominant frequency of vibration of any complex waveform. 

DEFINITION of ISO 8528 - 9 

ISO 8528-9 refers to a broad band of frequencies, the broad 
band is taken to be between 2 Hertz and 300 Hertz. The table 
below is an example from ISO 8528 - 9 (value 1). This simplified 
table lists the vibration limits by kVA range and speed for 
acceptable genset operation. 

VIBRATION LEVELS AS MEASURED ON THE GENERATOR 

Engine 
Speed 
Min -, 

SET 

OUTPUT 

kVA 

VIBRATION 

DISPLACEMENT 

mm (rms) 

VIBRATION 

VELOCITY 

mrn/s (rms) 

VIBRATION 

ACCELERATION 

m/s, (rms) 

4 POLE 

1500 rpm 50 Hz 

1800 rpm 60 HZ 

510 kVA - - - 

> 10 but 

5 50 Kva 
0.64 40 25 

> 50 but 

5 125 kVA 
0.4 25 16 

> 125 but 

5 250 kVA 
0.4 25 16 

> 250 kVA 0.32 20 13 

6 POLE 

1000 rpm 50 Hz 

1200 rpm 60 Hz 

?. 250 but 

5 1250 
0.32 20 13 

1250 
0.29 18 11 

The 'Broad band' is taken as 2 Hz - 300 Hz. 

Table 6 

20 

Important ! Exceeding either of the above 
specifications will have a detrimental effect 
on the life of the bearing. This will invalidate 
the generator warranty. If you are in any 
doubt, contact Newage International Limited. 

If the vibration levels of the generating set are not within the 
parameters quoted above :- 

1. Consult the genset builder. The genset builder should 
address the genset design to reduce the vibration levels 
as much as possible. 

2. Discuss, with Newage, the impact of not meeting the above 
levels on both bearing and generator life expectancy. 

Where requested, or deemed necessary, Newage will work 
with the genset builder in an attempt to find a satisfactory 
solution. 

BEARING 'SERVICE LIFE' EXPECTANCY 

Bearing manufacturers recognise that the "service life" of their 
bearings is dependent upon many factors that are not in their 
control, they cannot therefore quote a "service life". 

Although "service life" cannot be guaranteed, it can be 
maximised by attention to the generating set design. An 
understanding of the genset application will also help the user 
to maximise the service life expectancy of the bearings. 
Particular attention should be paid to the alignment, reduction 
of vibration levels, environmental protection, maintenance and 
monitoring procedures. 

Newage does not quote life expectancy figures for bearings, 
but suggests practicable replacement intervals based on the 
L10 life of the bearing, the grease and the recommendations 
of the bearing and grease manufacturers. 

For general-purpose applications, providing the vibration levels 
do not exceed the levels stated in ISO 8528-9* and BS5000-3* 
and the ambient temperature does not exceed 50°C the 
following approximations can be applied when planning bearing 
replacements. 
*(see section on vibration) 

Sealed for Life Bearings. - Approximately 30,000 hours. 

Re-greaseable bearings. - Approximately 40,000 hours. 

(Provided the correct maintenance is carried out, and only 
Kluber Asonic GHY 72 grease is used in all bearings.) 

It is important to note that bearings in service, under good 
operating conditions, can continue to run beyond the 
recommended replacement period. It should also be 
remembered that the risk of bearing failure increases with time. 

If in doubt about any aspect of the 'bearing life' on generators 
supplied by Newage International, contact your nearest Newage 
subsidiary or contact the Stamford factory direct. 

See the back cover for addresses. 
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7.3 AIR FILTERS 

sir filters for the removal of airbourne particulate matter (dust) 
are offered as an addition to the standard build option. Filters 
on Frame 6 and 7 need to be ordered with the generator but 
Frame 4 and 5 can have air filters fitted after the generator is 
built. 

Air filters need to be changed with oil before the gen set is put 
to work (see 7.3.1). 

The frequency of filter maintenance will depend upon the 
severity of the site conditions. Regular inspection of the 
elements will be required to establish when cleaning is 
necessary. 

Danger! 

Removal of filter elements enables access 
to LIVE parts. 
Only remove elements with the generator 
out of service. 

7.3.1 CLEANING PROCEDURE 

3emove the filter elements from the filter frames. Immerse or 
flush the element with a suitable degreasing agent until the 
element is clean. 

As an alternative procedure a high pressure water hose with a 

flat nozzle can be used. Sweep the water spray back and forth 
across the element from the clean side (fine mesh side of 
element) holding the nozzle firmly against the element surface. 
Cold water may be adequate depending upon type of 
contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking 
through the filter towards the light. 

When thoroughly clean, no cloudy areas will be seen. Dry 
elements thoroughly before attempting to carry out the 
recharging procedure. 

7.3.2 RECHARGING (CHARGING) 

Charging is best done by totally immersing the dry element into 
a dip tank containing "Filterkote Type K" or commercial lubricating 
)il SAE 20/50. Oils of higher or lower viscosity are not 
ecommended. 

Allow elements to completely drain before refitting the elements 
into the frames and putting into service. 

7.4 FAULT FINDING 

Important ! Before commencing any fault finding 
procedures examine all wiring for broken 
or loose connections. 

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:- 

DIGIT EXCITATION CONTROL SUBSECTION 
4 SX440 AVR 7.4.1 

4 SX421 AVR 7.4.2 

3 MX341 AVR 7.4.3 
3 MX321 AVR 7.4.4 

21 

7.4.1 SX440 AVR - FAULT FINDING 

No voltage 
build-up when 

starting set 

1. 

2. 

3. 

4. 

Check link K1-K2. 
Check speed. 
Check residual voltage. Refer to 
subsection 7.4.5. 
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 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. 

Table 7 
7.4.2 SX421 AVR - FAULT FINDING 

No voltage 
build-up when 

starting set 

1. 

2. 

3. 

4. 

Check circuit breaker ON. Refer to 
subsection 6.4.1. 
Check speed. 
Check residual voltage. Refer to 
subsection 7.4.5. 
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 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 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. 

Excessive 1. Check governor response. 
volta.ge/speed 2. Refer to generating set manual. 

dip on load Check 'DIP' setting. 
switching Refer to subsection 4.7.1.4. 

Table 8 
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7.4.3 MX341 AVR - FAULT FINDING 7.4.5 RESIDUAL VOLTAGE CHECK 

No voltage 
build-up when 

starting set 

1. 

2. 

Check link K1-K2 on auxiliary 
terminals. 
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 1. Check sensing leads to AVR. 
voltage high 2. Refer to Separate Excitation Test 
followed by 

collapse 
Procedure. Refer to subsection 7.5. 

Voltage unstable, 
either on no-load 

1. 

2. 
Check speed stability. 
Check "STAB" setting. Refer to Load 

or with load Testing section for procedure. Refer 
to subsection 4.6. 

Low voltage 1. Check speed. 
on-load 2. If correct check "UFRO" setting. 

Refer to subsection 4.7.1.1. 

Excessive 1. Check governor response. Refer to 
voltage/speed generating set manual. Check "DIP" 

dip on load 
switching 

setting. Refer to subsection 4.7.1.4. 

Sluggish 1. Check governor response. Refer to 
recovery on load 

switching 
generating set manual. 

Table 9 
7.4.4 MX321 AVR - FAULT FINDING 

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 1. Check setting of ramp 
to build up potentiometer. Refer to 4.7.1.5 

1. First stop and re-start set. If no 
Loss of voltage voltage or voltage collapses after when set running short time, follow Separate 

Excitation Test Procedure. Refer to 
subsection 7.5. 

Generator voltage 1. Check sensing leads to AVR. 
high followed by 2. Refer to Separate Excitation Test 

collapse Procedure. Refer to subsection 7.5. 

Voltage unstable, 
either on no-load 

1. 
2. 

Check speed stability. 
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. If correct check "UFRO" setting. 

Refer to subsection 4.7.1.1. 

Excessive 
voltage/speed dip 1. Check governor response. Refer to 

generating set manual. Check "DIP" on load switching setting. Refer to subsection 4.7.1.4. 

Sluggish 1. Check governor response. Refer to recovery on load generating set manual. Check 
switching "DWELL" setting. Refer to Load 

Testing section 4.7.1.4. 

Table 10 
22 

This procedure is applicable to generators with either SX460 
or SX440 or SX421 AVR. 

With the generator set stationary remove AVR access cover 
and disconnect leads X and XX from the AVR. 

Start the set and measure voltage across AVR terminals P2- 
P3 on SX440 or SX421 AVR. 

Stop the set, and replace leads X and XX on the AVR ternninals.lf 
the measured voltage was above 5V the generator should 
operate normally. 

If the measured voltage was under 5V follow the procedure 
below. 

7.4.6 'REFLASHING' TO RESTORE RESIDUAL 

Using a 12 volt dc 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. 7. 

Important ! A diode must be used as shown below to 
ensure the AVR is not damaged. 

0 AVR 0 

XX 

1000V 
I x 

1A DIODE 

0 0 

+`, 0 0 0 0 c:7) 

12V Battery 

Fig. 7 

Important ! If the generating set battery is used for 
field flashing, the generator main stator 
neutral must be disconnected from earth. 

Restart the set and note output voltage from main stator, which 
should be approximately nominal voltage, or voltage at AVR 
terminals P2-P3 on SX440 or SX421 which should be between 
170 and 250 volts. 

Stop the set and unclip battery supply from terminals X and XX. 
Restart 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. 
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7.5 SEPARATE EXCITATION TEST PROCEDURE 

the generator windings, diode assembly and AVR can be 
checked using the appropriate following section. 

7.5.1 GENERATOR WINDINGS, ROTATING DIODES and 
PERMANENT MAGNET GENERATOR (PMG) 

7.5.2 EXCITATION CONTROL TEST. 

7.5.1 GENERATOR WINDINGS, ROTATING DIODES 
and PERMANENT MAGNET GENERATOR (PMG) 

Important ! The resistances quoted apply to a 

standard winding. For generators having 
windings or voltages other than those 
specified refer to factory for details. 
Ensure all disconnected leads are isolated 
and free from earth. 

Important ! Incorrect speed setting will give 
proportional error in voltage output. 

CHECKING PMG 

Start 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 for 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/or 
incorrect 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 using a 12 

volt d.c. supply to leads X and XX. 

Start 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, refer to 7.5.1.1. 

Check voltages at AVR terminals 6, 7 and 8. These should be 
balanced and between 170-250 volts. 

If voltages at main terminals are balanced but voltage at 6, 7 

and 8 are unbalanced, check continuity of leads 6, 7 and 8. 
Where an isolating transformer is fitted (MX321 AVR) check 
transformer windings. If faulty the transformer unit must be 
replaced. 

23 

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 identify:- 

Rectifier Diodes 

The diodes 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 the 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 

(36 -42lb in). 

Surge Suppressor 

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 virtually infinite reading 
in both directions with an ordinary resistance meter. If defective 
this will be visible by inspection, since it will normally fail to 
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 exciter stator 
resistance is measured across leads X and XX. The exciter 
rotor is connected to 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 disconnected 
before taking the readings. 
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Resistance values should be within +/-10% of the values given 
in the tables below:- 

4 POLE GENERATORS 

FRAME 
SIZE 

MAIN ROTOR 
EXCITER 
STATOR 

EXCITER 
ROTOR 

4 - 4C 0.91 18 0.136 

4 - 4D 1.04 18 0.136 

4 - 4E 1.17 18 0.136 

4 - 4F 1.35 18 0.136 

5 - 4C 1.55 17 0.184 

5 - 4D 1.77 17 0.184 

5 - 4E 1.96 17 0.184 

5 - 4F 2.16 17 0.184 

6 - 4G 1.75 17 0.158 

6 - 4H 1.88 17 0.158 

6 - 4J 2.09 17 0.158 

6 - 4K 2.36 17 0.158 

7 - 4E 127 17 0.096 

7 - 4F 1.41 17 0.096 

7 - 4G 1.65 17 0.096 

7 - 4H 1.77 17 0.096 

Table 11 

6 POLE GENERATORS 

FRAME 
SIZE 

MAIN ROTOR 
EXCITER 
STATOR 

EXCITER 
ROTOR 

6 - 6G 1.12 17 0.2 

6 - 6H 1.33 17 0.2 

6 - 6J 1.5 17 0.2 

6 - 6K 1.75 17 0.2 

7 - 6E 2.33 17 0.2 

7 - 6F 2.83 17 0.2 

7 - 6G 3.25 20 0.28 

Table 12 

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-U6), V1-V2, (V5-V6), W1-W2, (W5-W6) to isolate 
each winding section. 

Note:- leads suffixed 5 and 6 apply to 12 wire windings only. 
24 

Measure each section resistance - values should be balanced 
and within +/-10% of the value given below:- 

MAIN STATOR SECTION RESISTANCES 

4 POLE GENERATORS 

SECTION RESISTANCES 

FRAME 
SIZE 

WINDING 
311 

1-2 OR 5-6 

WINDING 
12 
1-2 

WINDING 
17 

1-2 OR 5-6 

WINDING 
07 
1-2 

4 - 4C 0.0085 N/A 0.0115 N/A 

4 - 4D 0.006 N/A 0.01 N/A 

4 - 4E 0.0045 N/A 0.0075 N/A 

4 - 4F 0.0037 NM 0.0055 N/A 

5 - 4C 0.0032 N/A 0.0053 N/A 

5 - 4D 0.0024 N/A 0.004 N/A 

5 - 4E 0.0022 N/A 0.0034 N/A 

5 - 4F 0.0019 N/A 0.0025 N/A 

6 - 4G 0.0017 0.0034 N/A 0.0055 

6 - 4H 0.0013 0.0025 N/A 0.0036 

6 - 4J 0.0011 0.0022 N/A 0.003 

6 - 4K 0.0085 0.0017 N/A 0.0026 

7 - 4E N/A 0.0016 N/A 0.0026 

7 - 4F N/A 0.0013 N/A 0.002 

7 - 4G N/A 0.0009 N/A 0.0015 

7 - 4H N/A 0.0008 N/A 0.0011 

Table 13 

6 POLE GENERATORS 

SECTION RESISTANCES 

FRAME 
SIZE 

WINDING 
311 

1-2 OR 5-6 

WINDING 
12 

1-2 

WINDING 
17 

WINDING 
07 
1-2 

6 - 6G 0.0045 0.009 N/A 0.015 

6 - 6H 0.0032 0.0063 N/A 0.01 

6 - 6J N/A 0.0049 N/A 0.007 

6 - 6K 0.002 0.0039 N/A 0.006 

7 - 6E N/A 0.0027 N/A 0.0042 

7 - 6F N/A 0.0018 N/A 0.0032 

7 - 6G N/A 0.0014 N/A 0.002 

Measure insulation 
section to earth. 

Table 14 

resistance between sections and each 

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. 
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7.5.2 EXCITATION CONTROL TEST 

7.5.2.1 AVR FUNCTION TEST 

All types of AVR'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. 

5. Start the generating set and run at rated speed. 

6. Check that the generator output voltage is within +1- 

10% of rated voltage. 

Voltages at AVR terminals 7-8 on SX460 AVR or P2-P3 on SX440 
or SX421 AVR should be between 170 and 250 volts. If the 
generator output voltage is correct but the voltage 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 SX460, SX440 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" control 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. 

Important ! After this test turn VOLTS control 
potentiometer fully anti-clockwise. 

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 
frame 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 
injury to personnel. 

7.5.3.1 ANTI-CONDENSATION HEATERS 

Danger ! 

The external mains electricity supply 
used to power the anti-condensation 
heater must be switched off and safely 
isolated before attempting any work 
adjacent to the heater, or removal of the 
non drive end endbracket on which the 
anti-con heater is mounted. Ensure that the 
engine is inhibited prior to work in generator. 

7.5.3.2 REMOVAL OF PERMANENT MAGNET 
GENERATOR (PMG) 

Remove access cover. 

2. Disconnect P2, P3, P4 at the multiway connector inside 
the access cover. 25 

3. Remove the 4 screws and clamps retaining the stator 
housing (Frames 4, 5 and 6) or the stator pack 
(Frame 7). 

4. Tap the stator pack or housing out of its spigot. 

NOTE: 
As the highly magnetic rotor will attract the stator core, care 
must be taken to avoid a contact which may damage the winding. 

5. Remove the exciter rotor securing bolt and stow safely 
and firmly pull the complete rotor assembly from 
its location. 

N.B. Keep the rotor clean and avoid contact with metal dust or 
particles - preferably place in plastic bag. 

Important ! The rotor assembly must not be 
dismantled. 

Re-assembly is a reversal of the above procedure having due 
regard for the notes below: - 

1 Ensure rotor magnet assembly is free of metal pieces 
or particles. 

2. Care is needed to avoid winding damage when 
re-assembling the stator pack, due to strong 
magnetic attraction. 

7.5.3.3 REMOVAL OF BEARINGS 

Important ! Position the main rotor so that a full pole 
face of the main rotor core is at the bottom 
Remove PMG of the stator bore if fitted. 

The generators in this manual will be fitted with one of three 
different bearing arrangements. There may be two different 
arrangements on a two-bearing generator. (See table 14 & 15) 

BEARING OPTIONS FOR DRIVE-END BEARINGS 

HC4 HC5 - HC6 HC7 

Reagreasable bearings N/A OPT OPT STD 

Sealed for life with a 
cartridge 

STD STD STD N/A 

Sealed for life without 
cartridge 

N/A N/A N/A N/A 

Table 15 

BEARING OPTIONS FOR NON DRIVE-END BEARINGS 

HC4 HC5 HC6 HC7 

Reagreasable bearings N/A OPT OPT STD 

Sealed for life with a 
cartridge 

NA NA STD N/A 

Sealed for life without 
cartridge 

STD STD N/A N/A 

Table 16 
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Removal of the bearings may be effected either after the rotor 
assembly has been removed or more simply by removal of 
endbracket(s). 

Be sure to note the location of all components during removal 
to assist during the assembly process. 

BEARING REPLACEMENT 

Environment 

Every effort must be made to establish a clean area around the 
generator when removing and replacing bearings. 
Contamination is a major cause of bearing failures. 

Equipment 

Suitable cleaning solvent 
Bearing puller, two or three leg 
Thin protective gloves 
Lint free cleaning cloth 
Induction heater. 

Preparation 

Remove PMG if fitted 
Remove the lubrication pipework if fitted 
Position the rotor so that the full pole face of the main rotor is at 
the bottom of the stator bore. 
Remove the end bracket, see 7.5.3.4 for procedure. 

NOTES: 

It is not necessary to remove the rotor. 

Ensure that the bearing contact surfaces shows no sign 
of wear or corrosion prior to fitting the bearing. 

Never refit used bearings, wave washers or 'O'rings. 

Never refit used bearings, grease flingers, wave washer 
or '0' rings. 

Only the outer race should be used to transmit load 
during assembly (NEVER use the inner race). 

REMOVAL OF REGREASABLE BEARINGS 

The bearings are a press fit on the shaft and can be removed 
with standard tooling, i.e. 2 or 3 legged manual or hydraulic 
bearing pullers. 

To remove bearings proceed as follows: 

1. Remove 4 screws holding bearing cap. 

2. Remove cap. 

3. Non drive end - remove wave washer and circlip 
(single bearing only). 

4. Remove bearing cartridge housing complete with 
bearing (and grease flinger if fitted). 

5. Remove bearing from cartridge. 

6. Discard the old bearing '0' rings and wave washer 
where fitted. 

The bearing cap(s) and cartridge(s) must be thoroughly flushed 
out with clean solvent and checked for wear or damage, before 
re-assembly. Damaged components should be replaced 
before refitting the bearing. 
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ASSEMBLY OF REGREASABLE BEARINGS 

NOTE: Gloves must be worn at all times when handling the 
bearings, grease and solvent. 

1. Wipe clean the assembly surface, using cleaning solvent 
on lint free cloth. 

2. Wipe clean: Bearing Cartridge, Wave Washer, Bearing 
Cap, grease flinger, all re-lubrication pipes and fittings 
(internal and external). Visually inspect all components 
after cleaning, for contamination. 

3. Place all components on the clean assembly surface. 
Do not use an air line to blow off excess fluid. 

4. Thoroughly clean the external surface of the grease gun 
nozzle using lint free cloth. 

Bearing preparation 

1. Remove the bearing from its packaging. 

2. Wipe off the preservative oil from the surface of the inner 
and outer rings - using lint free cloth only. 

3. Place the bearing on the clean assembly surface, with 
the bearing designation marking facing down. 

Bearing Assembly ( Lubrication, see TABLE 17) 

Cartridge: 

1. Apply the specified cartridge grease fill quantity to the 
back face of the bearing housing. 

2. Apply a small amount of grease to the grooved sealing 
surface in the cartridge. 

3. Apply anti-fretting lubricant (MP14002 - Kluber Altemp Q 
NB 50) to the bearing housing circumference. Apply paste 
in a thin coherent layer by use of a lint free cloth (DO NOT 
rub in) (use clean protective gloves). 

4. Non-drive end - fit new '0' Rings into the '0' Ring grooves 
in the bearing housing circumference. 

Bearing: 

1. Apply half the specified bearing grease fill quantity (see 
table 16) to the upper face of the bearing (opposite side 
to the bearing designation markings). 

2. Thumb the applied grease into the bearing, ensuring 
good penetration into the raceways/balls (use clean 
protective gloves). 

Assemble Bearing into Cartridge 

1. Heat the bearing cartridge to 25° C above ambient with 
an induction heater ( Do not exceed 100°C). 

2. With greased face of the bearing facing the cartridge bore, 
assemble the bearing into the bearing housing. Ensure 
the bearing outer race contacts the location shoulder. 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 188 of 835



Assemble Bearing onto Shaft 

Searing Cartridge 

1. Heat the Bearing and Cartridge assembly to 80°C 
above ambient with an induction heater. 
( use induction heater, no other heat source is suitable) 

2. Slide the Bearing and Cartridge assembly over the shaft, 
pushing it firmly against the bearing seating shoulder. 

3. Rotate the assembly (including inner race) 45° in either 
direction, to provide correct alignment. The bearing must 
be held firmly in place until it is cool enough to positively 
self locate. 

NOTE: Ensure cartridge is at ambient temp. before assembling 
bracket. 

Cap/Flinger: 

Apply the specified cap grease fill quantity to the inside face of 
the cap (see table 16). 

Fill the grease exhaust slot with grease. 

2. Apply a small amount of grease to the grooved sealing 
surface in the cap. 

3. Fit circlip. 
(single bearing only). 

4. Heat flinger to 120°C and place on shaft up to the bearing 
inner race. Hold firmly until positively located. 

5. Place wave washer in cap, fit cap to bearing cartridge. 

Re-lubrication pipe: 

1. Fill pipe and grease nipple with grease. 

2. Fit pipe work to machine. 

INITIAL LUBRICATION DETAILS, 
REGREASEABLE BEARINGS 

FRAME 
BEARING 
POSITION 

GREASE QUANTITY 

BEARINGS CARTRIDGE CAP 

CM3 GRAMS CM3 GRAMS CM3 GRAMS 

5 
Non-EDri ve 
NOES 65 58 33 29 . 33 29 

5 Drive End 92 82 46 41 46 41 

6 
Non-Dri ve 

End 
121 111 63 56 63 56 

6 Drive End 156 139 78 69 78 69 

7 
Non-Drive 

End 
174 154 87 77 87 77 

7 Drive End 208 185 104 92 104 92 

Lubricant: Kluber Asonic GHY 72 

Table 17 
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REMOVAL OF GREASED FOR LIFE BEARINGS WITH 
BEARING CARTRIDGE 

The bearings are a press fit on the shaft and can be removed 
with standard tooling, i.e. 2 or 3 legged manual or hydraulic 
bearing pullers. 

To remove bearings proceed as follows: 

1. Remove 4 screws holding bearing cap. 

2. Remove cap. 

3. Non drive end - remove wave washer and 

circlip (single bearing only). 

4. Remove bearing cartridge housing complete with bearing. 

5. Remove bearing from cartridge. 

6. Discard the old bearing, `o' rings and wave washer where 
fitted. 

The bearing cap(s) and cartridge(s) must be thoroughly flushed 
out with clean solvent and checked for wear or damage, before 
re-assembly. Damaged components should be replaced before 
refitting the bearing. 

ASSEMBLY OF SEALED FOR LIFE BEARINGS WITH 
CARTRIDGE 

Pre-assembly cleaning. 

NOTE: Gloves must be worn at all times when handling the 
bearings, grease and solvent. 

1. Wipe clean the assembly surface, using cleaning solvent 
on lint free cloth. 

2. Wipe clean: Bearing Cartridge and Bearing Cap (internal 
and external). Visually inspect all components after 
cleaning, for contamination. 

3. Place all components on a clean assembly surface. Do 
not use an air line to blow off excess fluid. 

4. Thoroughly clean the external surface of the grease gun 
nozzle using lint free cloth. 

Bearing preparation: 

Remove the bearing from its packaging. 

2. Wipe off the preservative oil from the surface of the inner 
and outer rings - using lint free cloth only. 

3. Place the bearing on the clean assembly surface, with 
the bearing designation marking facing down. 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 189 of 835



Bearing Assembly 

Cartridge: 

1. Apply anti-fretting lubricant (MP14002 - Kliiber Altemp 
0 NB 50) to the bearing housing circumference. Apply 
paste in a thin coherent layer by use of a lint free cloth (DO 
NOT rub in) (use clean protective gloves). 

2. Fit '0' Rings into the '0' Ring grooves in the bearing 
housing circumference. 

Assemble Bearing into Cartridge 

1. Heat the bearing cartridge to 25° C above the ambient 
temperature (with an induction heater, do not exceed 
100 °C) and assemble the new bearing into the cartridge. 
Ensure that the bearing designation is visible after 
assembly. 

2. With greased face of the bearing facing the cartridge bore, 
assemble the bearing into the bearing housing. Ensure 
the bearing outer race contacts the location shoulder. 

NOTE: Only the outer race should be used to transmit load during 
assembly (NEVER use the inner race). 

Assemble Bearing and Cartridge onto the Shaft 

1. Heat the Bearing and Cartridge assembly to 80°C above 
ambient. 
( use induction heater, no other heat source is suitable) 

2. Slide the Bearing and Cartridge assembly over the shaft, 
pushing it firmly against the bearing seating shoulder. 

3. Rotate the assembly (including inner race) 45° in either 
direction, to provide correct alignment. The bearing must 
be held firmly in place until it is cool enough to positively 
self locate. 

4. Non drive end only - fit circlip (single bearing only) 
and wave washer. 

5. Fit the bearing cap. 

6. Rotate the bearing assembly on the shaft to check for free 
movement. 

Note: Ensure cartridge is at ambient temp. before assembling 
bracket. 

7. Refit the end bracket and PMG where fitted. 

SEALED FOR LIFE BEARINGS (WITHOUT 
CARTRIDGE) 

NOTE: Prior to commencement of removal of end bracket 
ensure rotor is positioned with full pole face at the bottom of 
the stator bore. 
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Preparation 

1. Remove terminal box lid. 

2. Cut cable ties and disconnect exciter leads. 

3. Remove bolts from NDE terminal panel and place panel 
over terminal board with AVR still connected. 

4. Remove Permanent Magnet Generator (if fitted) 
see 7.5.3.2. 

5. Remove the rotor retaining circlip (Non drive end - single 
bearing only) and slack off remaining NDE bracket bolts. 

6. Fit 2 off M10x6Omm bolts into jacking locations on centre 
line and replace 2 bolts into end bracket for support as 
end bracket is removed (be aware of exciter lead and 
PMG lead, if fitted). 

7. If alternator not connected to engine be aware of rotor 
pulling through stator, to avoid this, place wooden spacer 
between fan and frame each side at drive end. 

8. Use available lifting equipment to remove the bracket. 

9. Remove bearing circlip (Non drive end - single bearing 
only). 

BEARING REMOVAL 

Fit pulley drawers and draw off bearing, ensuring to protect 
the threaded hole in the end of the main shaft. 

2. Heat the Bearing to 80°C above ambient with an induction 
heater and fit to shaft. ( use induction heater, no other heat 
source is suitable do not exceed 100°C) (ensure shaft 
and bearing are clean prior to assembly) 

3. Replace the bearing circlip (single bearing only). 

Replace the Endbracket 

1. Remove jacking bolts from end bracket and lift end bracket 
into position and fit bracket onto bearing (heat bracket if 

required). Ensure exciter and PMG leads are pulled 
through and positioned. 

2. Lift rotor to align exciter (use piece of wood as lever under 
shaft through NDE aperture) fit bolts and secure evenly 
around end bracket to ensure it is correctly aligned. 

3. Replace rotor retaining circlip and permanent magnet 
assembly if fitted, and replace cover. 

4. Connect exciter and re-tie all cables into position and re- 
assemble terminal box. 

NOTE: Prior to re-fitting end bracket check exciter electrically 
and physically to ensure no damaged caused when 
dismantling. 
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7.5.3.4 MAIN ROTOR ASSEMBLY MINIMUM ROTOR ASSEMBLY WEIGHTS 

;INGLE BEARING MACHINE 

NOTE: On single bearing machines, before removal from, or 
re-assembly to the prime mover, position the rotor, if possible, 
such that a full pole face is at bottom dead centre. 

1. Remove all access covers and terminal box lid. 

2. Disconnect exciter leads X and XX and PMG leads 
P2-P3-P4 at the auxiliary terminals inside the 
terminal box. 

3. Ensure that these leads are free to come away with the 
non drive endbracket when removed. 

4. Remove the 8 bolts holding the drive end adaptor to 
the frame. 

5. With a rope sling around drive end adaptor, tap adaptor 
out of its spigot location; guide over fan and remove. 

6. If the generator is fitted with a cartridge. Remove the 4 
bolts retaining the non drive end bearing cartridge in 
the non drive end endbracket (outer 4 bolts). 
(This includes all regreasable options). 

7. Remove the 8 bolts securing the non drive end bracket 
to the frame. 

8. Supporting the non drive end bracket with a hoist, insert 
two M10 bolts in the two holes provided for 'jacking' 
purposes (on the end bracket horizontal centre line). 
Screw in the bolts until the end bracket spigot is clear 
of the locating recess, lower the whole assembly until 
the main rotor is resting in the stator bore. 
Still supporting the non drive end bracket, tap the 
bracket off the non drive end bearing cartridge (taking 
care that the exciter stator does not foul exciter rotor 
windings) and remove. 

9. To withdraw the rotor from the stator the rotor must be 
supported by a rope at the drive end and eased out of 
the stator core until half the main rotor is protruding out 
of the stator. At this point it is safe to release the weight 
from the rope sling. 

10. Tightly bind a rope sling around the rotor core, 
and supporting the non drive end of the rotor, guide it 
clear of the stator. 

Warning! 

The rope sling may not be at the centre 
of gravity of the rotor and guidance at 
the ends of the rotor is essential. 
THE FULL WEIGHT OF THE ROTOR 
GIVEN IN THE TABLE BELOW MUST 
BE SUPPORTED BY THE CRANE 
AND SLING. If the rotor core is allowed 
to drop more than a few millimetres 
at this point, it will make contact with 
the stator windings and may damage 
them. 
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FRAME 

4 - 4 pole 

5 - 4 pole 

6 - 4 pole 
6 - 6 pole 

7 - 4 pole 
7 - 6 pole 

WEIGHT 

473 kgs 
685 kgs 
1093 kgs 
1050 kgs 
1592 kgs 
1790 kgs 

Re-assembly is a reversal of the above procedure. 

Before assembly of a single bearing rotor into stator housing 
check that the drive discs are not damaged or cracked or 
showing any other signs of fatigue. Also check that holes in the 
discs for drive fixing screws are not elongated. 

Damaged components must be replaced. 

When refitting discs ensure that the number and thickness of 
discs, and the tightening torque of hub bolts is in accordance 
with the table below. 

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

FRAME 
NO. OF 
DISCS 

SINGLE 
DISC 

THICKNESS 

TOTAL 
THICKNESS 

TIGHTENING 
TORQUE 

4 4 
.. 

1.2 4.8 
48kgm 

479Nm 

5 4 1.2 4.8 
48kgm 

479Nm 

6 6 1.2 7.2 
84kgm 

822Nm 

7 6 1.2 7.2 
84kgm 

822Nm 

Table 18 

TWO BEARING MACHINES 
NOTE: 

Position rotor, if possible, such that a full pole face is at bottom 
dead centre. 

The procedure for removal of a two bearing rotor is similar to 
that outlined for single bearing machines with the exception of 
Steps 4 and 5 relating to the drive end adaptor. 

For removal of this item proceed as follows:- 

1. Remove the 8 bolts holding drive end adaptor to frame 
and 4 bolts retaining bearing cartridge in drive 
end bracket (outer 4 bolts), if fitted. 

2. With rope sling around the shaft extension, 
supporting the rotor weight tap the drive end bracket 
spigot out of its locating recess and lower rotor 
assembly to rest in the stator bore. 

3. Take the weight of the drive end bracket on the sling 
and tap the bracket off the drive end bearing cartridge, 
guide over the fan and remove. 

Re-assembly is a reversal of the above procedure. 
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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 
by slowly turning clockwise until rated voltage is obtained. 

Refit all terminal box covers/access covers and reconnect 
heater supply. 

Caution ! Failure to refit all guards, access covers 
and terminal box covers can result in 
personal injury or death. 

7.7 MAINTENANCE 

Re-lubrication 

1. Ensure grease gun nozzle and re-lubrication nipple are 
free from contaminants or abrasive material. 

2. Apply the specified re-lubrication grease fill quantity (see 
table below) via the grease nipple. 

3. Run the machine for 10 minutes to allow excess grease 
to exhaust. 

Check inside the non-drive end PMG cover for expelled grease. 
Clean out as necessary. 

RELUBFICATICN DETAILS FG1 FEGREASABLE BEARINGS 

14:21-1CK 
BEARING 
PCSMCN 

GREASE GUMMY 
FIELUBRICARCN 

PERKO 
avB GRANS 

5 N:n-Dthe Erd 33 29 4,533 Hs 

5 Dine End 46 41 4,633 Hs 

6 Ncn-Di e Erd eo 53 4,533 Hs 

6 Drive Errl 75 es 4,530 Hs 

7 N:n-Cthe Erd es 75 4,503 Hs 

7 Drive Erd 100 as 4,530 Fis 

Table 19 
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SECTION 8 
SPARES AND AFTER SALES SERVICE 

8.1 RECOMMENDED SPARES Orders and enquiries for parts should be addressed to: 

Service parts are conveniently packaged for easy identification. 
Genuine parts may be recognised by the Nupart name. 

We recommend the following for Service and Maintenance. In 

critical applications a set of these service spares should be held 
with the generator. 

1. Diode Set (6 diodes with Surge Suppressors) 
HC4/5 RSK5001 
HC6/7 RSK6001 

2. SX440 AVR 

SX421 AVR 

MX321 AVR 

MX341 AVR 

3. Bearings 

E000-24030 
E000-24210 
E000-23212 
E000-23412 

PART NUMBERS NON DRIVE-END BEARINGS 

HC4 HC5 HC6 HC7 

Reagreasable 
bearings 

N/A OPT 
051-01068 

OPT 
051-01065 

STD 
051-01063 

Sealed for life 
with a cartridge 

N/A N OPT 
051-01068 

STD 
051-01070 

N/A 

Sealed for life 
without cartridge 

S TD 
051-01072 

STD 
051-01072 

N/A N/A 

Table 20 

PART NUMBERS FOR DRIVE-END BEARINGS 

HC4 HC5 HC6 HC7 

Reagreasable 
bearings 

N/A OPT 
051-01067 

OPT 
051-01064 

STD 
051-01062 

Sealed for life 
with a cartridge 

STD 
051-01070 

STD 
051-01071 

STD 
051-01069 

N/A 

Sealed for life 
without cartridge 

NA N/A N/A N/A 

Table 21 
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. 
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Newage International Ltd., 
Nupart Department, 
P 0 Box 17, Barnack Road, 
Stamford, 
Lincolnshire 
PE9 2NB 
England. 

Telephone: 44 (0) 1780 484000 
Fax: 44 (0) 1780 766074 

Website: www.newagestamford.com 

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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This manual is available in the following languages on request: 
English, French, German, Italian and Spanish. 

Denne manual er til radighed pa folgende sprog: engelsk, fransk, tysk, italiensk og spansk. 

Denne handboken er tilgjengelig pa de folgende sprakene: engelsk, fransk, tysk, italiensk og spansk. 

Sur simple demande, ce manuel vous sera fourni dans tune des langues suivantes: anglais, francais, allemand, italien, 
espagnol. 

Dieses Handbuch ist auf Anfrage in den folgenden Sprachen erhaltlich: Englisch, FranzOsisch, Deutsch, Italienisch, Spanisch. 

Deze handleiding is op verzoek leverbaar in de volgende talen: Engels, Frans, Duits, Italiaans, Spaans. 

Este manual pode tambem ser obtido nas seguintes linguas: ingles, trances, alernao, italiano e espanhol. 

Tama kasikirja on saatavissa pyynnesta seuraavilla kielilla: Englanti, ranska, saksa, italia, espanja. 

II presente manuale a disponibile, su richiesta, nelle seguenti lingue: inglese, francese, tedesco, italiano e spagnolo. 

Este manual tambien puede solicitarse en los siguientes idiomas: ingles, trances, aleman, italiano e espanol. 

AUTO TO cyxclpitito obnyuiw xpnacwq olOTIBETQl uric ak6Aou0cq yAeoacies KCITOTIO/ OtTelOEVc: AyyMka, redJuka 
reppavma, 1-raAtKo, IOTIQVLKQ. 
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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 fault which 
under proper use appears in the goods within the period specified above, 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, to 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 nothe 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 
liability 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.I. 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. 

Our liability under this clause shall be in lieu of any warranty or condition implied by law as to the 
quality 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 
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NEWAGE INTERNATIONAL LIMITED 
REGISTERED OFFICE AND ADDRESS: 
PO BOX 17 

BARNACK ROAD 
STAMFORD 
LINCOLNSHIRE 
PE9 2NB ENGLAND 

Telephone: 44 (0) 1780 484000 
Fax: 44 (0) 1780 484100 
Web site: www.newagestamford.com 

SUBSIDIARY COMPANIES 

1 AUSTRALIA: 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 

2 CHINA: 

3 GERMANY: 

4 INDIA: 

5 ITALY: 

6 JAPAN: 

WUXI NEWAGE ALTERNATORS LIMITED 
Plot 49-A, Xiang Jiang Road 
Wuxi High - Technical Industrial Dev. Zone 
Wuxi, Jiangsu 214028 
PR of China 
Tel: (86) 510 5216212 
Fax: (86) 510 5217673 

NEWAGE ENGINEERS G.m.b.H. 
Rotenbriickenweg 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.l. 
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 

7 NORWAY: 

Vol:Xi-4A%; 

NEWAGE NORGE AiS 
Okem Naeringspark, Kabeigt. 5 
Postboks 28, Okem, 0508 Oslo 
Telephone: Oslo (47) 22 97 44 44 
Fax: (47) 22 97 44 45 

8 SINGAPORE: NEWAGE ASIA PACIFIC PTE LIMITED 
10 Toh Guan Road #05-03 
TT International Tradepark 
Singapore 608838 
Telephone: Singapore (65) 794 3730 
Fax: (65) 898 9065 
Telex: RS 33404 NEWAGE 

9 SPAIN: 

10 U.S.A.: 

STAMFORD IBERICA S.A. 
Ctra. Fuenlabrada-Humanes, km.2 
Poligono Industrial "Los Linares" 
C/Pico de Almanzor, 2 

E-28970 HUMANES DE MADRID (Madrid) 
Telephone: Madrid (34) 91 604 8987/8928 
Fax: (34) 91 604 81 66 

NEWAGE LIMITED 
4700 Main St, N.E. 
Fridley 
Minnesota 55421 
Telephone: (1) 800 367 2764 
Fax: (1) 800 863 9243 

© 2000 Newage International Limiter' 
Printed in Englanc 
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FANUC 

Fanuc Automation 

The Series 90 7.30`('L-Cs are a family of 

controllers; I/O 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 applications, 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. 

Series 90r=30 Pas 

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/O 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 I/O 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/IP application protocols. 

The scaleable processing power in the Series 90-30 CPU creates a clear upgrade path. Create the system that's-ideal today, while 

leaving open the option of creating a more powerful system tomorrow - without having to changf/lour"--.-appliCationSOftwi are. 

Motion control integrated into the Series 90-30 fosters high performance point-to-point applications.. T.-. 

A variety of Series 90-30 field bus interfaces enables distributed control and/or I/O. Choose from Ethernet EGD,,Prnfibus=OPT!";-, 

DeviceNetTM and InterbusSTM modules. Field Bus interface modules are easy to install quick to connfigu e Plug them- 

into an existing system or design a new system around them. 

Ease of programming is a strong suit of the Series 90-30. Choose the programming options that meeticoTiir needs:WindoWs°'-basedi 
I / .01 ./ 

IEC programming, advanced C or State Logic ®. Floating point math, PID, indirecttaiddressing, array moves and secluencing are just a 

fr" 

. - 
few of the over 200 instructions available. 

The Series 90-30 stands out among small controls for offering redundancy options. The Seriei 90-30 istrel -c owost solutionlor 
high availability applications, with redundant CPUs and power supplies. ; A 
Easy trouble shooting and machine setup using a handheld PDA. CIMPLICITY" Machine Edition Logic Developer-PDA software 

allows you to interface a Palm® handheld device to your Series 90-30 controlleRiWith Logic Developer,PDAF.y, 011,61 
. k . 

time monitor/change data, view diagnostics, force ON/OFF, and configure machine setup;,=----saving.you time and increasing productivity.- 
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Ordering Information 
Niclistkii-J Luta* ttti31 

Discrete Input ' tC693m0,1.230 I 20yAD Isatated Input (8Points) 

Modules 1.1C693NIDL2.31_1[240VACNolated,InOutHIPoints),,,,,.;____:.......-...- _ ..... . 

IC693M171240 ; 120 VAC input 116 Points) ' 

LIC693MDI.241:1114VAC/VDCInput,(16,P,00t.sL,..: - ..".......____' 
_ . - 

:TC693M131.632 ) .125 VDC InCut (8 Points) . 

LIC663M016.3_74711742iD_C.111174.N40/P0S-tniis1820ints).--..... 

10693N101:645 "24 VDC InOut, ._Neg/Pos Logiefii 

Discrete Output 1,106.93N101,310,J620 VAC Output, 0.5 Amp (12 Points)" .- 

1 Modules IC693M01330 120/240 VAC Output, 2 Arra?, 18 Points) 

IC693MDL340 j trio VAC Output, 0.5 Amp 116 Points) 

le693M0L390 . idilio VAGisoiateibutpin. 2 Anii,15.Potadi, 

i1.1C693MDL730 trii-a- VOC Outpin, 2Amci Positive Logic 18 Points) 

ICatalogAurtibetj 

JC693MDL646 24 VDC Input NegRos Logic. I cosec Filter (16 Poirtts) 

WC Neg/Pos Logic 1 msec Neg/Pos Logic-116 Points)._ 

,..10693MD1.653 ' 24 VDC Input Neg/Pos Logic, 2msec Filter (32 Points) 

Logic-132 Points) 

- : 1E693MOL655 .424 VDC Input Neg/Pos Logic, tins, (92 Points) _ 

- . . . 

. KIC693MD1.7403112/24 VbC Ourt, Et5 e,tegic:(16,Points) 2 

_ 116693/001.74i 0;12/2/ VDC 0utput.Q5 Amp, Negative Logic 116Poirds) 

-7111C693MDL742 jti72/24..yKOuttiint,,t Amp Positive l gic 116 Points) Fused- I 

:IC6941.01.348 VOC Output, 0.5 Amps, Positive Logic (8 Points) 

l'.1C69.36,4DL731 .-,12/24 VOC Output 2 Amp, igegativeLogic,10 Points) 

1-IC633MDL732_jr1-2/24 VOC Oirtpat 05 Arop Positive logi418POintS) 

ICSiSid01.739 ;r12/24 VOCObtput.05;Ani Negative, logic (8 Points)_ 

j1175 VDE.ElotOui;.16 hints) "." " 

Relay Output ;IC693MOL:930 - Nelay Ouvre,leolated,A Amp (8 PointS) . . _ . 

_ . 

Module 1.1.C69.3MD1-93.1J1Eleloy.,Ouvut8,Ainc.formB/C,contects Jsolated in 2 Groups of 418 P-gOSI 

.. VDC Input la points), Relay 0%4;018 Ooirasi 

' 

Ti ICE673MDL7501 12/Fila Outpit, Negatiie Logic 132 Points) 

' IC693MDC751 '12/24 VDC Output P Logic, 132 P ts) 

_.---,_DR:693iii017E:315/12/24VOC(711.1.13utput. Negative logic (32 Points) .1 

1,10693ii01:753: POsitiVe LoOic 132 Points) 

-IF 77J) 
- 

oc693mbi940 Relay Output 2 Arne 116 6Points) . 

Module 4 it '- 
Analog Input ;10693A.1.6p0 !Analog Nipm,yoltage/Current 4 Channels 

Modules [ii693ALGUI InPut, Current, !Channels 77-- 
[Ina log Dttget,. cro6ge, one 

Modules_.,[149,4ALGAI_JrAgalog:botput.Curfant 2 (h eis 

Mixed Analog 1,1t693ALG442 11ArteiogC;rriO,Micdttle 414/20UT - 

Modules_'- - i:- _ _ 

. , . 

11.1C.693APU30:_jrAxif; Posibaning Module (APP.4) I AXIS 

IC693MAR590 ;Mixed Iji);i2tiVXD 1:n114(8 Points), Delay Output 18 Points). :.. I'' ' IF ..3 
:$:i4i.igpii2. ...",,, 4*g Input VOltago 16 Single/8 DifierentialChenals . ..- .. 

71[1(693ALG223jrAITog Input Current; l6 Single Channels . : V . 
i 

.,... , _,......, , _. . ,._ . 

IC693ALG392 ""1,, High Derisay,Analog 001;11118 thaprieto ' . . . .. . , 

. 

. 

ji 1) S 

JC693APU305 Speed Counter with GrayCode Encoder or an A QUAD B Encoder Input. j - itiC6S3DSM302j5;ital Servo Motion Controller 2 Axis' -- f' - ' 

___._,.. i IC693APU2 ,-'i'4xxis postoonleg klotlule IAPM1 2 Axis . - .._ , 1(iii4*3:14:;:iiiiiaiiei;ipr;:joiioiiifigioilii:1:2 itxiciDigitalSerVOO.r1:4 Axis Anaio43:se;ia ` 

Specialty 

t 
C T OW P.1174ellace.120/240YACILel4410 '..L-. ....L:....L:3 

Modules ; ICSS3iCtrliol - ;Programmable Coprocessor, Module; I92 KB (41 KG Basic or,dProgremilSerial Pons '16693TCK4902:TemperabreCeritroi Module, 181TCin and (8) 24,vbc ,Solid State Qutputs., i , . 

: .,...1 11.091?CM311,....1Lerogreseroable_COPro_cessor Module 640 KB (640 KB Basic or C Program), 2 Serial Port;j11C693TCM303 111Temperaturo Control ModUle Extended Temperature Range It) TC In and ' 

la93PTM100 Power Transducer Module, CT and PT Interface 120/240 VAC (0.5m Cable), , - ) 
. ' - ' ' 10)3)24 VDC Solid State Output 

1 C,onimunitations Fc179313E64331__RGentii sQui Controllet1SupCorti_1/0 andOatagrarnsi'... - .. . . 1! ICiii.37B642M0 irProfibus OP Master Module - ;. " -- 

1.:.- M-2-mmun cation i..,...iu le, Genius . nbyto, M41-4% Dotagram Support, IC693PBM201 4 ' Ir.rrotlbus0PSlave Modulo , .., .,.. _ -- -- . - Modules 
_ .. -...... .. , _ ,. ._....., ._ _..,.... .. ..... - - - . 

--- t1C693CMM371-31.Communications Module CCM ATI.) SNP and SNPx Protocols --"-----= IC693DNM2- C7diDeviceNet Master Module ' - ,, 1 
_. 1,10E93CMM321 ;: Ethernet Interlace TCP /IP Modul% 10Mbs(SupOorts SRTP and Modbui TCP/IP No EGD).';.(C693ONS201 ) DeviceNet Slave Module - 

Controllers fiC69.3CPU311757bit Base with CPU in Base (6KBytes User Progrant Not Expendable. ' -: -'7-111C693CPU360 licPU 360 Module (240KByte:s Configurable USer Meineiy, 4K VO; 8 aocksi . i 

L - L:: .: - - - :- , ' . .- . : ..Y ii - : . NdBuilt-InSerialPorts Logic Execution is .nrrisec/K.' .- ' - - ' 

.1C693CPu313 I,5 -Slut iiiitil -rtirt;iicu in Base (LegieExeciiiinis 6 inseci, ik Retiitera, - ,:li699CPU963 ,epti3th 64Citittie1240143yies COnfiguerabieVser emory....itK I/O: siaosi, . 

,liikBytes User Program), Not Expandable ,. , . ,I, - . _ 2 tiuiltIn Serial Pons, Logic 'Execution is .22msec/K 

IC693CPU323 F10-Slot Base with Turbo CPU in Base (Logic Execution is .6 niseC)12Khytes ; 10.3CPU364 - IECPU 364 Module1246KBytei Configurible User: Memory 4K la 9 Racks), No BuiltIn Serial Pons; 
--,.., 

i 11.Usei Program, Not Expanciable '.- : ' ' . - J1 . - _::,1,Buili:In foMbiEtherOet. Supports SRTP Channels and EGD Logic Execution is .rnser./K, 

IC693CPU350 CPU 350 Module 132KBytes User Memory, IK I/0, 8 Racks), No BuiltIn Serial Ports, .! IC693CPU374 ;1', CPU 374 Module 1240KBytes Configurable. Usei Memory) No Budt-In SeriatPons, 

t Logic Exectdion is .22msec/X BuiltIn 10/103Mbs with BuiltIn SWitca, Ethernet Supports SRTP EGO and No Channel 
, . . , . . 

- --: Support Logic Execinion is .2/ritsec/K. " 

i'llackilanes ILIC693CHS391:,1[Baii,CpU,-,10,Slot% UseWith,CP.U337/C5E331 end above ' - .1bC693CHS397 jtBasetPU, 5.$1otalbsewith'CPU331/CSE331 and ebovel -.....:-., '" ' ' 
. . _ 

. lJC693CHS392 ,ll Gase, Expansion, 10 3lots , . 

. . .. 
..1C633CHS398 ,Bas% Eipansion, 5 Sloti . - 

...-_-_,.. '-'!-'-'-'ir---,--- 
_ 

i-i 
..1 ',,IC693CHS393Dtsase Remote Expansion, 10 Slots (700 ft.). ' - .1,1C693CHS3197.1_1,1385%Remcte Expansion, 5 Slots (700 ft.) - a., ......$ 

, 30.Watts 
: IC699PWR332 f, Power Sueply, 12 ybc. High Cocoon's 90 Watts ; .', 

-- ' ji IC693ACC340j Flre-duTidat Powei Supply aim 1RPSB) with6.1 meter cable trieSnrsC3 twer.,,Subply Adapter Mendel 
... -... 

Power Supplies It6SGAVR321 PoWer Supply; 120/240 y4C, 125 VDC, Standard 

593PVVj1322,j(RoVer,Supp_ly,.24/48 VDCStandani;30 Watts' 

IC65.3PWR328, )'Power Supply, 48 VDC, Standard,-30,Watts.,. 

).10693PW3330 1)Poirer SupPly 120/240 VAC VDC High Cap 

16693M i1331.. ; Tower Suetify, 24 VDC, High Capacity, 30 watts 

?Accessories' 411C693ACE401;_j[kaplarement Battery CPU & PCM 

',,1E6iSACDSD2 fHigtrCapocity Battery Pack _ 

t.tC2f2AACC033 J[Ei Program Store Rash 06ice (for CPU374 

:4csmcaucalljasCii toalcii Expansion Cable .1 Meter 

Programming and IC646MPP001 'Logic Developer Ft.c Protesional . 

jCiliACC.941. tiRetiundato Power Supphi.iaseyntti3Oi meter cable to, connect to Power,SuppIVAdipter Module ,1 

acity 30 Was 11-1C693ACC350 . ' Redundant Power Supply Adapter(RPSA) Modul% The, RPSA replaces the poinier suppn 
': . ' .1,1........1 on,a1Cptljtase,or_e*altslor JItpe..andsonnectesoefteiiirodarkP.,:werSreply.eeie._.__..4 

1 ficsalcsuaull3ac k to Rack Exp,ansion Cable 2 Mete - 
1 

.. 

..2 ,!, , i IC693(81.302 : Rack to 080 ftrpapeion,Cable: I5. Meters _..,..-. 

only) ' - : -itiCss3Caut2 I Rack to Rack Expartslon Cable 0.15 Meters Shielded.- 77=1 _._ . . .._ 

. ' : ""- ikiiiiisuii- iiici iii iiickili 6i4 i in- I -- ' 

.._..._ 

. -. . . I ic.rliicauis .I Rack lo Rack Expansion Cable -15 Meters, Shielded '' ' ' - 

. _..,!1C646MPiligl i Logic Developer PDASottware Tool with Coale Adapter 
; 

. . . , . 

.. , 
--- 

Trouble Shooting 11064664PS001 : )1logic,Developer,f PLC Standard -, 

Tools 

FANUC; 

GE Fantle Automation 
GE Fanuc Automation Information Centers 

USA and the Americas 1-800-648-2001 or (434) 978-5100 

Europe and Middle East (3521 727979-1 

Asia Pacific 86-21-3222-4555 

02003 GE Fanuc Automation Americas, Inc. All Rights Reserved. 

Series so, VersaPro and LogicMasrer are trademarks and Genius is 

a registered trademark of GE Fanuc Automation Americas, Inc. 

ProlibusOP is a trademark of Profibus International. DeviceNet is a 

trademark of the Open DeviceNet Vendor Association, Inc. Interbus- 
S is a trademark of Phoenix Contact Windows is a registered 
trademark of Microsoft Corporation. State Logic is a registered 
trademark of Adatek, Inc. Palm is a trademark of Pent Inc 

Additionalitiesources 
For detailed technical specifications 
and product ordering information,' please 

visit the: GE Fanuc e-catalog.at: 

www.gefanuc.corn GFA-148..1 

10M 06/03 
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GFL-002 

Warnings, Cautions, and Notes 
as Used in this Publication 

Warning 

Warning notices are used in this publication to emphasize that hazardous voltages, 
currents, temperatures, or other conditions that could cause personal injury exist in this 
equipment or may be associated with its use. 

In situations where inattention could cause either personal injury or damage to 
equipment, a Warning notice is used. 

Caution 

Caution notices are used where equipment might be damaged if care is not taken. 

Note 

Notes merely call attention to information that is especially significant to understanding and 
operating the equipment. 

This document is based on information available at the time of its publication. While efforts 
have been made to be accurate, the information contained herein does not purport to cover all 
details or variations in hardware or software, nor to provide for every possible contingency in 
connection with installation, operation, or maintenance. Features may be described herein 
which are not present in all hardware and software systems. GE Fanuc Automation assumes no 
obligation of notice to holders of this document with respect to changes subsequently made. 

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory 
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or 
usefulness of the information contained herein. No warranties of merchantability or fitness for 
purpose shall apply. 

The following are trademarks of GE Fanuc Automation North America, Inc. 

Alarm Master Field Control Modelmaster Series 90 
CIMPLICITY GEnet Motion Mate Series One 
CIMPLICITY Control Genius PowerMotion Series Six 
CIMPLICITY PowerTRAC Genius PowerTRAC ProLoop Series Three 
CIMPLICITY 90ADS 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 is 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/O 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, IC693ACC310, OR EQUIVALENT. 

GFK-0356Q iii 
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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 

Other corrections and clarifications as necessary. 

Related Publications 

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 9ØTM PCM and Support Software User's Manual 

GFK-0256 - MegaBasicTM Programming Reference Manual 

GFK-0293 - Series 90Tm -30 High Speed Counter User's Manual 

GFK-0401 - Workmaster® II PLC Programming Unit Guide to Operation 

GFK-0402 - Series 90T" -30 and 90-20 PLC Hand-Held Programmer User's Manual 

GFK-0412 - Genius® Communications Module User's Manual 

GFK-0466 - Logicmaster 90Tm Series 9ØTM -30/20/Micro Programming Software User's Manual 

GFK-0467 - Series 90Tm -30/20/Micro Programmable Controllers Reference Manual 

GFK-0487 - Series 9OTM PCM Development Software (PCOP) User's Manual 

GFK-0499 - CIMPLICITY® 90-ADS Alphanumeric Display System User's Manual 

GFK-0356Q 
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Preface 

vi 

GFK-0582 - Series 9QTM PLC Serial Communications User's Manual 

GFK-0631 - Series 9OTM -30 I/O LINK Interface User's Manual 

GFK-0641 - CIMPLICITY® 90-ADS Alphanumeric Display System Reference Manual 

GFK-0664 - Series 90TH -30 PLC Axis Positioning Module Programmer's Manual 

GFK-0685 - Series 90Tm Programmable Controllers Flow Computer User's Manual 

GFK-0695 - Series 90TH -30 Enhanced Genius) Communications Module User's Manual 

GFK-0726 - Series 90TH -30 PLC State Logic Processor User's Guide 

GFK-0732 - Series 90TH -30 PLC ECLiPS User's Manual 

GFK-0747 - Series 90TH -30 PLC OnTOP User's Guide 

GFK-0750 - On Top for Series 90TH -30 (State Logic) Program User's Manual 

GFK-0781 - Motion Mate' APM300 for Series 90TH -30 PLC Follower Mode User's Manual 

GFK-0823 - Series 9ØTM -30 I/O LINK Master Module User's Manual 

GFK-0828 - Series 9ØTM -30 Diagnostic System User's Manual 

GFK-0840 - Motion MateTM APM300 for Series 9ØTM -30 PLC Standard Mode User's Manual 

GFK-0867 - GE Fanuc Product Agency Approvals, Standards, General Specifications 

GFK-0898 - Series 9OTM -30 PLC I/O Module Specifications 

GFK-1028 - Series 9OTM -30 I/O Processor Module User's Manual 

GFK-1034 - Series 9ØTM -30 Genius® Bus Controller User's Manual 

GFK-1037 - Series 9ØTM -30 FIP Remote I/O Scanner User's Manual 

GFK-1056 - Series 9OTM -30 State Logic Control System User's Manual 

GFK-1186 - TCP/IP Ethernet Communications for the Series 90_-30 PLC Station Manager Manual 

GFK-1179 - Series 9ØTM PLC Installation Requirements for Conformance to Standards 

GFK-1464 - Motion Mate DSM302 for Series 90TH -30 PLCs User's Manual 

GFK-1466 - Temperature Control Module for the Series 90Tm-30 PLC User's Manual 
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Chapter 

1 

Overview of the Series 90-30 PLC 

The Series 90.4.4-30 Programmable Logic Controller (PLC) is a member of the GE Farm 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 programmable, 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 hardware 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: 

Baseplates 

Power Supplies 

CPUs 

II I/O 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. 
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1-2 

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/O) 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: 

Interconnect baseplates 

Connect a programmer to the CPU or to an option module 

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: 

Baseplate 

Power Supply module 

CPU module 

Some I/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. 
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Figure 1-1. Five-Slot CPU Baseplate 

3 
0 

4 
0 

5 
0 T-1 

CPU Slot (Slot 1) 

Bus 
Expansion 
Connector 

Next, we'll add a power supply module. It mounts in the unnumbered slot on the left end of the 
baseplate. This slot has a unique connector that will only fit a power supply module. 

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. 

Figure 1-3. CPU Module 

To finish, we will add some I/O modules to baseplate slots 2 through 5. 

Al2 3 4 5 4 7 8 

1212345117 

Al 
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Figure 1-4. I/O Module 
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When assembled, the system will look like this: 

o... eu 
GE Fanuc OW P12343$711, AlSSESESS, A123E3178, 12348878, 
6E1E1E31040 0 RIM 111111458711 9123456/0 912SES57$ 912345575 

OMIT 

MGM CAVALRY 
POWER SUPPLY 

nowwwww.LORPOLLP 

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: 

Mounting. Safe, secure mounting for the PLC in a protective enclosure. 

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: 

Figure 1-7. Ten-Slot Rack 
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What if the application requires more than ten modules? 

GFK-0356Q 

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 I/O Bus 
Expansion Connector (shown in the figure above) to the next one's. The I/O Bus Expansion 
Cables, shown below, have a double connector on one end to facilitate these connections. 

Female Connector 

Male Connector 

Figure 1-8. 110 Bus Expansion Cable 

Male Connector 
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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 I/0 Expansion Bus, must be terminated. 
A convenient way of terminating the bus is with an IC693ACC307 I/O Bus Terminator Plug, as 

shown. 

CPU 
BASEPLATE 

EXPANSION 
BASEPLATE 

MAXIMUM DISTANCE 
FROM CPU = 50 FEET 

(15 METERS) 

REMOTE 
BASEPLATE 

REMOTE 
BASEPLATE 

REMOTE 
BASEPLATE 

MAXIMUM DISTANCE 
FROM CPU = 700 FEET 

(213 METERS) 

Figure 1-9. Connecting Expansion and Remote Baseplates 

1- 
I/O BUS 

TERMINATOR 
PLUG 

IC693ACC307 

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. 
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What if I need to cover more than 700 feet (213 meters)? 

GFK-0356Q 

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 90-30 PLC 

0 

Shielded, Twisted-Pair Cable, 7,500 
Foot (2,286 Meters) Maximum Length 

Series 90-30 PLC 

1111111E11111111110111111111111111111111M =NE 0 

Example 2 - CMM 

Series 90 -30 PLC 

I 11111111111 0 

Serial Cable, 4,000 Feet (1,219 
Motors) Maximum Length 

Series 90-30 PLC 

"MIN 
Figure 1-10. Connecting PLCs Using GBC or CMM Modules 

0 
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Chapter 

2 
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-I 179, 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 require 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/plc. 

Warranty Claims 

Record the serial number of the defective item and contact your distributor for instructions. 
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Working with Series 90-30 Modules 

Module Features 

O 

O 0 0 0 

11111B113111111111 

-31 IC693CPUxxx 
CPU MODULE 
25 MHZ 

0 LISTED 0 
XXXXXXX 

123456789 

123456789 

0 

® 
Figure 2.1. Features of Series 90.30 Module 

1. Pivot hook 
2. Circuit board holding tabs (two on each side of module) 
3. Catalog number and description section of label (Includes MAC address for CPU374.) 
4. Certification (UL, CE, etc.) section of label 
5. Module connector - plugs into baseplate backplane connector 
6. Release lever - spring loaded 
7. Ventilation openings in module case (top and bottom) 
8. Front cover holding tabs (two on each side of module) 
9. Front cover (shown) or terminal board (for I/O modules). 
10. Front cover faceplate or hinged cover for terminal board. 
11. Lens cap (some modules do not have). 
12. Lens cap holding tabs (one on each side of module) 
13. Module label 
14. 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.) 
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Installing a Module 

Warning 1 

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 in Slot 1 of a CPU baseplate. I/O Modules and most Option 
modules install 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. 

Visually inspect the module to be sure that it properly seated. 

BACKPLANE 
CONNECTOR 

a43055A 

. BOTTOM RETAINER 

Figure 2.2. Installing a Module 
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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. 

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. 

Locate the release lever at the bottom of the module and firmly press it up, towards the 
module. 

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). 

Disengage pivot hook at the top rear of the module by moving the module up and away from 
the baseplate. 

PIVOT HOOK 
a43056 

Figure 2.3. Removing a Module 

PRESS 
RELEASE LEVER 

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. I/O data to/from this baseplate will not be updated while 
power is removed. 
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Installing a Module's Terminal Board 

Note: Modules IC693MDL730F (and later) and IC693MDL731F (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): 

Hook the pivot hook 0, located on the bottom of the terminal board, to the lower slot on the 
module. 

Push the terminal board toward the module 0 until it snaps into place. 

Open the terminal board cover 0 and ensure that the latch on the module is securely holding 
the terminal board in place. 

Caution 

Compare the module catalog number on the label 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. 

a43062 

Module 
Label 

REFER TO TEXT FOR 
INSTALLATION PROCEDURE 

Figure 2-4. Installing an 110 Module's Terminal Board 
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Removing a Module's Terminal Board 

To remove a terminal board: 

Open the plastic terminal board cover. 

Push up on the jacking lever to release the terminal block. 

JACKING 
LEVER 

11*-1111* 
MM. 

inn inn tnn 

Grasp pull-tab and pull it towards you until contacts have separated from module 
housing and bottom pivot hook has disengaged. 

Figure 2-5. Removing a Module's Terminal Board 
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I/O 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 board 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 IC693MDL731F (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 . 

Holding Screw 

A12345678 
F 

B1234 5678 

r 

Removeable Terminal Board 

Holding Screw 

I 

0 
0 
0 
0 
0 
0 
0 
0 

II 0 
0 

0 
0 

Imo' 
J 

Figure 2-6. Terminal Board with Holding Screws 

Hinged Cover 

IrtAtnikerli 7111F Module Catalog 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/O 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 I/O Module's Terminal Board," then tighten the two holding screws to 8 

to 10 inch-pounds (1 Newton-meter) of torque. 
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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. 

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 details. 

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 

Two optional Baseplate Adapter Brackets allow a 10-slot baseplate to be mounted in a 19 inch 
rack. Each baseplate installation requires only one of the adapter brackets. 

IC693ACC308 Front Mount Adapter Bracket. Used to mount a baseplate to the front face 
of a 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 biacket) through the 
back of the baseplate holes into the threaded holes in the bracket. 
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GFK-0356Q 

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). 

GHT SIDE OF 
....-31BASEPLATE 

Insert two screws (1 at top; 1 at bottom) 
from back of base unit through base unit 
and bracket. Tighten screws to secure 
bracket to base untL 

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 IC693ACC308 Front Mount Adapter 
Bracket are shown in the following figure. 
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DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES) 

Figure 2-8. Dimensions for 19-inch Rack Mounting Using IC693ACC308 Adapter Bracket 
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Figure 2.9. IC693ACC313 Recessed Mount Adapter Bracket 
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Grounding Procedures 

System Grounding Procedures 

GFK-0356Q 

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. 

A low resistance path from all parts of a system to earth minimizes exposure to shock in the 

event of short circuits or equipment malfunction. 

The 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. 

Ground conductors should be as shortand as large in size as possible. Braided straps or 
ground cables (typically green insulation with a yellow tracer - AWG #12 (3.3 mm2) or larger) 
can be used to minimize resistance. Conductors must always be large enough to carry the 
maximum short circuit current of the path be-11g considered. 

SERIES 90-30 
PLC CABINET 

MOTOR DRIVES 
AND OTHER 
ELECTRICAL 

MACHINERY 

RACK --() CONTROL 
EQUIPMENT 

RACK --(3 

- 

1 

EARTH 
GROUND 

Figure 2-10. Recommended System Grounding 

CENTRAL 
GROUND POINT 

NOTE 
SIGNAL AND POWER 

CONNECTIONS 
ARE NOT SHOWN 
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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 mm2) 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. 

AWG #12 or 
Larger Wire 

PROGRAMMABLE 
CONTROLLER 

BASE S-SLOT 

I CAUTION I 

USER PROGRAM 

APO REGISTER 
VALUES MAY PPE 

LOST IF POWER 
SUPPLY 0 

REMOVED FOR 
LONGER THAN 

1 HOUR 

POWER 
SUPPLY 

0 

22 
22 
0 0 

DO 

22 
22 

22 
0 0 

22 

CPU/1 
0 1--I O 

LJ 

110-2 

NON-CPU SLOTS 

0 0 

2,2 

1/04 UO-4 

32 
22 
23 
22 

1/0-5 

rI O 0 1--I O rI 

Screw, Star Lock washer, 
Flat Washer, Ring Terminal, 
installed In tapped hole. 

Paint Removed 
From Panel Here 

Figure 2-11. Baseplate Grounding 

Warning 

Alternate location 
for Ground connection 

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). 

If using 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. 

If using the Surface Mount Adapter Bracket (1C693ACC308), 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. 

Warning 

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-G01) that contains a ground wire, grounding bracket, and screws. 

I. 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. 

STAB-ON 
CONNECTOR 

444735970-0CrIRO1 

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 installing 
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. 

USE 214 
THREAD ROLUNG SCREWS 

(N6661,100486) 

USE 216 
THREAD ROLLING SCREWS 

(N666P13006136 

MOUNT ON 
GROUNDED 
ENCLOSURE 

PAINT REMOVED WHERE 
BRACKET MOUNTS TO PANEL 

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 1 of the 
connector. 
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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 around. 

STAB-ON 

t 

CPU363, CPU364, 
or CPU374 

O 

BOTTOM 
OF CPU MODULE 

USE 116 
MACHINE SCREW 

44A715970-001R01 

Figure 2-14. CPU 363, CPU364, or CPU374 - Attaching Ground Wire 

Additional Modules with Shield Grounding Requirements 

REMOVE PAINT UNDER 
RING TERWNAL OR 
INSTALL STAR LOCK 
WASHER BETWEBI 
RING TERMINAL AND 
PANEL 

Some of the Series 90-30 Option modules, such as the FIP Remote I/0 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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General Wiring Guidelines 

GFK-0356Q 

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. 
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. 

Green or green with stripe- Ground 

Black - Primary AC 

Red - Secondary AC 

Blue - DC 

White - Common or neutral 

Yellow - Secondary power source not controlled by the main disconnect. Alerts maintenance 
personnel that there may be power present (from an external source) even if the equipment is 
disconnected from its main power source. 

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: 

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. 

DC Input Module wiring. Although suppressed internally, these low-level inputs should be 
further protected against noise coupling by observing these wiring practices. 

Communications Cables. Wiring such as Genius Bus or serial cables should be kept away 
from noise-producing wiring. 
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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 PLC 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 I/O Module Connection Methods 

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. 

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-supplied, panel-mounted 
terminal block or strip. 

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. 

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/O 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 mm2) to two AWG #16 (1.3 mm2), or one AWG #14 (2.1 mm2) 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 I/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 terminal 
board to supply a limited number of input devices. Also, a 24 volt DC output 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. 

o Remove standard terminal board from module. 

Install TBQC faceplate (it has a 24-pin connector). 

Mount the TBQC terminal block. It has a 24-pin connector and a terminal strip, and mounts 
on a standard 35 mm DIN-rail. 

Connect a TBQC cable between the TBQC faceplate connector on the module and the 
connector on the TBQC terminal block. 

Wire I/O devices to the terminal block. 

Installation of 32-Point Discrete, 50-Pin Connector Modules 

GFK-0356Q 

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 indicators, 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: The 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 DIN-rail. 

Connect an IC693CBL306/307 cable between the module's faceplate connector and the 
connector on the Weidmuller terminal block. See Chapter 10 for cable data. 

Wire I/O devices to the terminal block. See the Series 90-30 PLC I/O Module Specifications 
Manual, GFK-0898, for pin-out information. 

Chapter 2 Installation 2-19 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 254 of 835



Using a Generic Terminal Block or Strip 

Mount terminal block/strip to the enclosure panel. 

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. 

Wire I/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. 

Installation of Discrete 32-Point, Dual 24-Pin Connector Modules 

Using a TBQC 

Mount two TBQC terminal blocks. Each has a 24-pin connector and a terminal strip, and 
mounts on a standard 35 mm DIN-rail. 

Connect a pair of TBQC cables (1C693CBL329 - 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 I/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. 

Wire I/O devices to the terminal block/strip. See the Series 90-30 PLC I/O Module 
Specifications Manual, GFK-0898, for pin-out information. 
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Direct Method 

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 

GFK-0356Q 

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 

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). 

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. 

Connect the conductors to the applicable screws on the module's terminal board. 
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 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 connected using 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 

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. 

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 

Run a shielded cable from each field device (transducer, potentiometer, etc.) directly to the 
module. 

Connect the conductors to the applicable screws on the module's terminal board. 

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 

GFK-0356Q 

Warning I 

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 boards. 
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 
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 mm2) or two AWG #16 (1.3 
mm2) copper 75_ C (167_ F) wires. Each terminal can accept solid or stranded wires, but the wires 
in any given terminal should be the same type. The suggested torque for the power supply terminal 
board is 12 in-lbs (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 
jumper or switch settings for selection of power source voltage. 

2. Connect the hot and neutral wires or lines Ll 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. 

3. 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. 

4. After all connections to Power Supply terminal board have been completed, the protective 
cover plate should be carefully reinstalled. 
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Input Power 

Factory Jumper 

24 VDC Output 
For I/O Modules 

Six-Terminal Board 

Figure 2-15. Power Supply Terminal Boards 

Power Supply Overvoltage Protection Devices 

Input Power 

24 VDC Output 
For I/O Modules { 

0 
0 
0 

0 

INPUT 

100-240 VAC 

50/80142 90VA 

125 VDC, 50W 

-e 

Five-Terminal Board 

24 VDC 
OUTPUT 

0.8A MAX. 

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 
the strap. 

Jumper Strap Connects 
Overvoltage Protection 

Devices to Frame Ground 

a47086 

Screw Terminals on Terminal Board 

Figure 2-16. Overvoltage Protection Devices and Jumper Strap 
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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. 

IC693PWR32IS (or later version) 
IC693PWR330A (or later version) 

Definition of Floating Neutral Systems 

GFK-0356Q 

A Floating Neutral System is a system of power distribution wiring where Neutral and Protective 

Earth Ground are not tied together by a negligible impedance. In Europe this is referred to as an 

IT system (see IEC950). In a Floating Neutral System, voltages measured from input terminals to 

protective earth ground may exceed the 264 Volts AC maximum input voltage specified in the 

power supply specifications in Chapter 24in this manual. 

Example of Floating Neutral System 

Ll 

N 

PE 

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 

L 

N/PE 

LI 

L2 

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: 

From LI to earth ground 

From L2 (Neutral) to earth ground 

The voltage surge devices must be rated such that the system is protected from power line 

transients that exceed Line voltage + 100V +(N-PE)mAx 

The expression N-PE refers to the voltage potential between neutral and Protective Earth (PE) 
ground. 

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the transient 
protection should be rated at: 

240V + 100V +50V = 390V 
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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) 

GFK-0356Q 

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 

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. 

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 I/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 components. 
This will avoid getting chips and filings in the components. 

6. Drill 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 

2-28 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 
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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 
correspond to system configuration settings and program memory addressing. 

9. If you have more than one baseplate (rack), connect the I/O Bus Expansion Cables between 
the I/O 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 I/O Bus Expansion 
cables (IC693CBL300 etc.) in the "Cables" chapter has sample wiring figures. 

10. On the last I/O Bus Expansion Connector, plug in an I/O Bus Expansion Terminator, Catalog 
Number IC693ACC307 (unless using a cable with built-in terminator resistors, which would 
either be GE Fanuc cable 1C693CBL302, or your own custom-built 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 how to do this. 

12. Connect cables to Option modules. Route cables away from noise-producing wires. See 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 I/O 

modules: 

I/O 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 each terminal board in its correct position. 

I/O Modules with terminal blocks. Some modules use terminal blocks that mount to the 
enclosure panel. This includes all 32-point modules and, can 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. 

Chapter 2 Installation 2-29 
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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 
America, Inc. 

Alarm Master 

PROMACRO 
GEnet 
Series 90 

Modelmaster 
Pro Loop 
Workmaster 

© Copyright 

are trademarks of GE Fanuc Automation North 

CIMSTAR 

Series Six 
Logicmaster 
CIMPLICITY 90-ADS 
Series Three 
CIMPLICITY PowerTRAC 
Genius Power TRAC 

Helpmate 
CIMPLICITY 
Series One 
Genius 
VuMaster 
Series Five 

1993 GE Fanuc Automation North America, 
Inc. 

All Rights Reserved. 

Safety Conr"lerations 

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 I/O 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 EEPROM to your CPU. The 
Series 90-30 PLC is a member of the Series 90TH family of pro- 
grammable logic controllers from GE Fanuc Automation. 

Revisions to this Troubleshooting 
Guide 
This is the first release 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 90TH 30 and 90-20 PLC Hand-Held Programmer 
User's Manual (GFK-0402) 

LogicmasterTM 90 Series 90-30 and 90-20 Programming 
Software User:s. Manual (GFK-0466) 

Series 90TH 30/90 -20 Programmable Controllers Reference 
Manual (GFK-0467) 

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 

THE DIRECTION OF THE 
ARROW 

SYMBOLS USED THROUGHOUT THE GUIDE 
ARE GEOMETRICALLY CODED 

A DIAMOND ASKS A 
QUESTION 

A RECTANGLE TELLS 
YOU TO DO SOMETHING 

A NUMBERED BUBBLE WITH 
AN ARROW INTO THE BUBBLE 
INDICATES THAT THE 
PROCEDURE IS CONTINUED 

5 
AT A CORRESPONDINGLY 

(PAGE 6) 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.I 
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Adding or Changing the 
EEPROM in the 90TH -30 

Application programs are normally developed in the CPU's RAM memory and executed 
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. EPROMs can be read 
when installed in the PLC; however, they must be written to using an external PROM pro- 
gramming device. 

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. If 311/313 

Remove all modules, including the power supply. 

Remove the plastic cover. 

3. If 331/341: 

Remove CPU from backplane. 

Remove front plate and bezel. Unsnap circuit board and remove from case. 

4. If the socket is the type which has a screw near the top edge (some versions of 311/331), 
loosen screw at top of PROM socket (CCW twist;). 

5. If present, 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 1 of the prom is the first pin on the left as you move counter-clockwise 
from the notch. On the 311/331, correct installation orients the notch toward the screw. 

6. When present, tighten screw at top of PROM socket (CW twist). 

7. If 311/313: 

Replace the plastic cover. 

Replace all modules, including the power supply. 

8. If 331 CPU: 

Assure jumper JPI, located at the bottom of the PROM socket, is in the 1-2 
position for EPROM and the 3-2 position for EEPROM. This informs the 

CPU firmware which type of device is present. 

9. If 331/341 CPU: 

Replace circuit board in case. 

Reinstall front plate and bezel. 

Replace CPU in backplane. 
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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 90-30/90-20 Programmable 
Controllers Reference Manual (GFK-0467) to determine if a program will be loaded 
from PROM to RAM. 

11. For the 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 LM90 Configuration software or the 
HI-IP to accomplish this. 

12. To store 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 HHP User's Manual 
(GFK-0402) for HHP. To use Logicmaster 90-30, follow these instructions: 

Start the LM90-30 Programmer Package 

Activate the Utilities Menu (F9) 

Select the EEPROM function (F10) 

Select the WRITE operation 

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: After a 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 

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: 

Remove power from the system. 

Remove all modules, including the power supply. 

Remove the plastic face plate. 

Find component C20 along the left edge of the module. This is the 'super cap'. 
Short the positive (+) and negative (-) leads of this device. 

Replace the plastic face plate. 

Replace all modules. 

Restore power to the system. 

5. Supply (input) voltage tolerances for Series 90-30 power supplies: 

IC693PWR321: 100 to 240 VAC 
100 to 250 VDC (125 VDC nominal) 

IC693PWR322: 18 to 56 VDC, 21 VDC 
minimum to start 
24 VDC OR 48 VDC nominal 

6. Total cable length must not exceed 50 feet between a CPU rack and an expansion rack. 
Length must not exceed 700 feet between a CPU rack and a remote rack. No termination 
plug is needed on a one-rack system. 
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 REPLACE OR INSTALL 
BATTERY. 

. VERIFY LOGIC & 
CONFIG ARE 
PRESENT IN THE CPU 

PAGE 1 

PROBLEM 
SOLVED! 

(Refer to the Preface for information on DIA3OAL 
safety considerations, related publications GFZ-0085 
and the symbols used in this guide.) 
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IS VOLTAGE 
APPLIED TO 
PWR SUP? 

YES 
IS 

SUPPLY 
VOLTAGE IN 
TOLERANCE? 

YES REMOVE POWER 
REMOVE ALL CARDS 

APPLY POWER 

NO 
IS 

LINE FUSE 
BLOWN? 

CORRECT FAULTY 
SUPPLY VOLTAGE 

IS 
POWER LED 

ON ? 

YES 

APPLY PROPER 
VOLTAGE 

REPLACE LINE 
FUSE 

REMOVE POWER 
REPLACE POWER SUPPLY 
APPLY POWER 

ESTART 
(PAGE 1) 

PAGE 2 

((PAGE 3) 

DIA3OBL 
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( 4 ) 

REMOVE POWER 
INSTALL NEXT CARD 
APPLY POWER 

IS 
POWER LED 

ON ? 

REMOVE POWER 
REPLACE FAULTY 
MODULE 
APPLY POWER 

IS 
POWER LED 

ON? 

YES 

YES NO 

ARE ALL 
MODULES 
NSTALLED? 

PAGE 3 

YES 

EPAGE 1) 

X 2 

REMOVE POWER 
REPLACE POWER SUPPLY 

DIA3OCL 
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CAN CPU 
COMMUNICAT 

WITH LM90? 

YES 

NO 8 

(PAGE 

X 

NO CONFIG 
SHOW PWR 

P IN STOP 

YES 
CONSIDER 
CHANGING 
CONFIG TO 

POWER UP IN RUN 
MODE. 

USE LM90 OR HHP 
TO PLACE PLC IN 

RUN MODE. 

IS FAULT 
SYS CONFIG 

ISMATCH/ 

USE LM90 OR HHP 
TO CLEAR PLC & 
I/O FAULT TABLES 

IS RUN LED 
ON? 

NO 

YES 

((PAGE 7) 
5 

PAGE 4 

YES IS SYSTEM 
OPERATIN 

OK? 

(STARX 

T 
SOLVED! (PAGE 1) 

) PROBLEM 

DIA3ODL 
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PAGE 5 

331/341: 
REMOVE POWER 
REMOVE CPU 
REMOVE & REPLACE SYSTEM PROM 
REPLACE CPU 
APPLY POWER 

START 
(PAGE 1 

X 

*COLD START DELETES THE CONTENTS 
OF THE CPU'S MEMORY AND 
RESTORES COMMUNICATION 
PARAMETERS (BAUD RATE, PARITY, 
ETC.) TO THEIR DEFAULT VALUES. 

311/313/321/323: 
REMOVE POWER 
REMOVE ALL CARDS & BACK PLANE COVER 
SHORT SUPER CAP (SEE NOTE 4) 
REPLACE ALL CARDS & BACK PLANE COVER 
APPLY POWER 

r 
/START 

(PAGE 1 

DIA30EL 
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C° 
RACK GND 

EQUAL 
PROGRAMME 

GND? 

NO 
VERIFY RACK AND 
PROGRAMMER 
GROUND 
ARE THE SAME. 

YES 

REMOVE POWER FROM CPU 
APPLY POWER TO CPU 

CAN CPU 
COMMUNICAT 

ITH LM90? 

NO 
p 

YES 

CHECK SERIAL PORT SETTINGS. 
CHECK CABLE CONNECTIONS FROM PC TO CPU. 
-CHECK CONVERTER IF USING SERIAL 

LOGICMASTER 90-30 
ENSURE PC WILL WORK WITH ANOTHER 90/30 CPL 
REMOVE ANY MOUSE DRIVER OR CONFLICTING 
TERMINATE-AND-STAY-RESIDENT PROGRAM. 

VERIFY CPU WILL WORK WITH ANOTHER PC. 

YES CAN CPU 
COMMUNICATE 
WITH LM90? 

GE 
START 

(PA 1) 

PAGE 6 

NO 

(6 
PAGE 5) DIA30FL 
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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. 

IS CONFIGURE 
TYPE SAME AS 
HARDWARE? 

SELECT LM90 CONFIG 
SELECT I/O CONFIG 

CHANGE LM90 
CONFIG OR 

HARDWARE SO 
BOTH ARE THE 

SAME. 

PAGE 7 
(START 

(PAGE 1) 

X / 

EXIT I/O CONFIG 
SELECT & CLEAR PLC FAULT TABLE 
SELECT & CLEAR I/O FAULT TABLE. 
SELECT UTILITIES 
STORE CONFIGURATION TO PLC 

YES 

NO 

USE LM90 OR HHP 
TO PLACE PLC IN 

RUN MODE. 

REPLACE 
MISMATCHING 

BOARD 

DIA3OGL 
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YES ARE LM90 
LOGIC & CONFIG 

EQUAL TO 

PLC? 

NO 

E8 (PAGE 6) 

4 
YES 

NO 
SELECT UTILITIES IN LM90 
STOP PLC 
STORE CONFIGURATION TO PLC 
START PLC 

VERIFY: 
ALL RACKS ARE PROPERLY 
GROUNDED 
ALL LOADS ARE PROPERLY 
SURPRESSED 
LAST RACK IS PROPERLY 
TERMINATED 
CABLES DO NOT EXCEED 
LENGTH (SEE NOTE 6) 

YE 

AX 

USE LM90 OR HHP 
TO PLACE PLC IN 

RUN MODE. 

YES 

PAGE 8 

NO NO 

VERIFY: 
INPUTS APPEAR IN REF TABLES 
FORCED OUTPUTS ENERGIZE 
FIELD DEVICES 

PROGRAM LOGIC 

START 
(PAGE 1) \X 

DIA3OHL 
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 REMOVE POWER 
REPLACE CPU 
APPLY POWER 

IS POWER 
LED ON? 

NO 

(PAGE 2) 

YES IS OK LED 
STEADY ON 

YES YES 

* REMOVE ALL MODULES EXCEPT 
POWER SUPPLY AND 331/341 CPU 

PAGE 9 

REMOVE POWER 
REMOVE MODULES 
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(PAGE 

X 
10) 

X 
t (PAGE 1) ) \*.. 

DIA30JL 
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 REMOVE POWER 
REPLACE BACK PLANE 
REPLACE POWER SUPPLY 
REPLACE 331/341 CPU 
APPLY POWER 

PAGE 10 

STAR11 
(PAGE 1) I 

YOUR PROBLEM IS BEYOND THE SCOPE OF 
THIS TROUBLESHOOTING GUIDE. CALL THE 
GE FANUC HOTLINE OR YOUR GE FANUC 
DISTRIBUTOR FOR ASSISTANCE. 

DIA3OKL 
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4-1Y EQUIV 
ESTABLISHED 1981 

DIESEL STANDBY GENERATOR 

LOCAL CONTROL PANEL 

FUNCTIONAL DESCRIPTION 

FOR 

Brisbane City Council 

19th May 2003 
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ABBREVIATIONS 

G1 Generator 1 Diesel 
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1. GENERAL 

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 

L2.3. Test Mode. 

1.2.4. Automatic Mode. 

2. MANUAL MODE 

2.1. To operate G1 in 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. 

2.4.4. 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 delay before it 
may be restarted. This is to ensure the engine has mechanically 
stopped. 
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3. NON-PERMANENT SITE, MANUAL MODE 

3.1. To operate G1 in a Non-Permanent Site Location in MANUAL Mode. 

3.2. Connect the generator cables to the site generator CB ensuring the site 
generator CB is OFF. See BCC procedures. 

3.3. 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. 

3.4. Select from the AUTO - TEST - MAN- OFF selector switch to the MANUAL 
position. 

3.5. Press the MANUAL START push button to start the generator. 

3.6. The generator will begin to crank. 

3.6.1. 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. 

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. 

3.7. 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. To disconnect 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. 

4.2. 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. 

4.7. Once the generator has started, there 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. 

4.9. 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. 
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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 turning 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. 

5.4. 

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. 

5.4.1. 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. 

5.4.2. When the generator starts, the starter motor is stopped by a stop 
cranking input which measures the speed of the generator. 

5.4.3. The MAINS ATS shall Open. 

5.4.4. Once the generator has started, there is a 10 second time delay for 
the oil pressure to stabilise. 

5.4.5. 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. 

5.4.6. Once the generator is running there is a 5 second warm up time 
before it is ready to accept load. 

5.4.7. After the warm up time has expired and the MAINS ATS has been 
open for 30 seconds the GEN ATS shall Close. 

5.4.8. 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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5.4.8.2. The system shall shut down and return back to MAINS ATS 
operation. 

5.4.9. 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. 

5.5. To stop the generator in the AUTO Mode. 

5.5.1. The Phase Failure Relay from the clients switch board shall give a 
Stop Signal for the generators to run. 

5.5.2. The Remote Stop Command. 

5.5.3. There is a 2 minute proving time for the Phase Failure Relay. 

5.5.4. After the 2 minute proving time the GEN ATS shall Open. 

5.5.5. After a 30 second delay the MAINS ATS shall Close. 

5.5.6. If the GEN ATS fails 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. 

5.5.7. 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. 

5.5.8. When the GEN ATS is Open, the generator will enter the cool down 
time of 5 minutes. 

5.5.9. After the cool down time, the generator will shut down. 

5.5.10. 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 Fault 

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 Oil 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. Start Battery Low Volts Alarm, 60 Second Delay 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 296 of 835



NTB Design 

Folder Name BCC_4000_2 
Nickname C4000_2 
Location C: \Program Files\GE Fanuc Automation \VersaPro 

\Project\BCC_4000_2 
Created 27-Jun-03, 16:36:03 
Modified 03-Jul-03, 18:02:02 
Description BCC, Standby Generator, 4000 
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03-Jul-03 18:02:05 NTB Design Versa Pro (tm) Page: 2 

Block Name. AUD_ALM.blk 
Description. Control Logic for the Audiable Alarm Logic. 
Block Type- Ladder 
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03+11-03 18:02:05 

Program: BCC_4000_2 

NTB Design Versa Pro (tm) Page: 7 

Block Name. ALARM.blk 
Description. Control Logic for the Generator Alarms. 
Block Type. Ladder 
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19 ENG_T_HI_SD STR_UP_DLY 

If if 
%100043 %M00208 

High Engine Startup Alarm 
Temperature Delay 

Shutdown 

20 

21 

22 

23 

24 

25 

26 

ENG_TSD_ALM ALMPESETPB 

V 
%M00304 U=06 

High Engine Alarm Reset PB 
Temperature 

Shutdown Alarm 

ENG_T_SD_ALM 

---I I 

NTB Design VersaPro (tm) Page: 11 
ENG_TSD_ALM 

%M00304 
High Engine 
Temperature 

Shutdown Alarm 

ENG_T_HI_SD_IND 

%M00304 
High Engine 
Temperature 

Shutdown Alarm 

LAMP_TEST,PB 

II 
%100305 

Lamp Ted PB 

%000014 
High Engine 
Temperature 

Shutdown 
Indicator 

dGenerator Low Radiator Water Level Alarm 

RAD_WATERLOW 

%160345 

Low Radiator 
Water Level 

TMR TENTHS 

%P00300 

50 -pv 
%P00300 

RAD_WATERLOW 
DIY 

---I I 

RAD_WATERLOW 
DLY 

( 
%M0D315 

Radiator Water 
Level Low Delay 

RADWATERLOW 
ALM 

%M00315 
Radiator Water 
Level Low Delay 

RAD_WATERLOW ALM_RESET_PB 
_ALM 1-/1- 

%M00305 %100036 

Low Radiator Alum Reset PB 

Water Level Alarm 

RADWATER_LOW 
ALM -I I 

%M00305 
Low Radiator 

Water Level Alarm 

PAD_WATER_LOW 
ND 

%M0030.5 
Low Radiator 
Water Level 

Alarm 

TAMP_TEST_PB 

%100005 

Lump Ted PB 

) I 

%000016 
Low Radiator 
Water Level 

Indicator 

openerator Over Speed Alarm 

GCR 

%000041 
Governor Control 

Relay 

IMP TENTHS 

%R00339 

50 -PV -_ 

%500339 

Program: BCC_4000_2 
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Timer 
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27 SPD_OVER SPD_OVER_DLY 

%100019 %M00316 
Over Speed Relay Over Speed 

Delay rmer 

28 

29 

30 

31 

32 

33 

34 

SPID_OVERALM ALM_RESET_PB 

ILM00306 %100006 

Over Speed Alarm Alarm Reset PB 

SPO_OVER_ALM 

I I 

SPD_OVERALM 

) I 

%M00306 
Over Speed Alarm 

%M00306 
Over Speed 

Alarm 

LAMP_TEST_PB 

I 

%IC0005 

Lamp Test PB 

SPOOVER_IND 

%000019 
Over Speed 

Indicator 

dGenerator Under Speed Alarm 

SPD_UNDER 

%103018 

Under Speed 
Relay 

SPO_UNDER_DLY 

STR_UP_DLY 

II 
%M03286 

Startup Alarm 
Delay 

TMR TENTHS 

%f700303 

50 -PV 
%P00303 

SPD_UNDER_DLY 

( 

%M00331 

Under Speed 
Alarm Delay 

SPO_UNDER_ALM 

S.M00331 
Under Speed 
Alarm Delay 

SPO_UNDERALM ALM_RESETPB 

A 
%M00.721 %100306 

Under Speed Alarm Reset PB 

Alarm 

SPD_UNDER_ALM 

II 
%M00321 

Under Speed 
Alarm 

LAMP_TEST_PB 

%COCOS 

Lamp Test PB 

%M03321 
Under Speed 

Alarm 

SPD_UNDER_IND 

%000020 
Under Speed 

Indicator 

Generator Under Voltage Alarm 

VOLTS UNDER STR_UP_DLY 

II Ii 
%100020 %M00200 

Under Voltage Startup Alarm 
Relay Delay 

IMF/ TENTHS 

%R00305 

SO -PV 
%R00305 

VOITS_UNDER_D... 
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35 VOLTS_UNDER_D . 

36 

37 

38 

39 

40 

41 

42 

%M00332 

Under Voltage 
Alarm Delay 

NTB Design VersaPro (tm) Page: 13 
VOLTS_UNDER_AL 
M 

/OLTS_UNDER_AL ALM_RESET_PB 

%M00322 %130036 

Alternator Voltage Alarm Reset PB 

Under Alarm 

;01..TS_UNDER_AL 

( I 

%M00.322 

Alternator Voltage 
Under Alarm 

VOLTS_UNDER_IND 

%Ml:0372 
Alternator 

Voltage Under 
Alarm 

LAMP_TEST_PB 

%.100005 

Lamp Ted PB 

%000022 
Alternator Voltage 

Under Indicator 

Drenerator Over Voltage Alarm 

VOLTS_OVER STR_UP_DLY 

%WV] %MCO208 

Over Voltage Startup Alarm 
Relay Delay 

VOLTS_OVER_DLY 

TMR TENTHS 

%ROWER 

`0 -PV 
%R00309 

VOLTS_OVERDLY 

( ) 

%M00333 

Over Voltage 
Alarm Delay 

VOLTS_OVERALM 

%M00333 
Over Voltage 
Alarm Delay 

VOLTS_OVER_ALM ALMRESET_PB 

--I I 

%M00323 %100306 

Alternator Voltage Alarm Reset PB 

Over Alarm 

VOLTS_OVER_ALM 

---II 

%M00323 
Alternator Voltage 

Over Alarm 

VOLTS_OVER _IND 

%M00323 
Alternator 

Voltage Over 
Alarm 

LAMP_TEST_PB -I 
%100005 

Lamp Test PB 

%CC0023 

Alternator Voltage 
Over Indicator 

gGenerator CB Tripped Alarm 

GEN_CB TRIP 

%COM 
Generator CB 

Tripped 

GEN_CB_TRIPAL... 

GEN_CB_TR1P_AL.. ALMRESET_PB 

--I I 

%M00324 %100006 

Generator CB Alarm Reset PB 

Tripped Alarm 

Program: BCC_4000_2 

( 
%M03324 

Generator CB 
Tripped Alarm 
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43 GEN_CEURIP_AL 

44 

45 

46 

47 

48 

49 

50 

51 

NIB Design VersaPro (tm) 
GEN_CB_TRIP_IND 

Page: 14 

I i 

%M00324 
Generator CB 
Tripped Alarm 

LAMP_TEST_PB 

l P-1 
%000025 

Generator CB 
Tripped Indicator 

-I 1 

%10M05 
Lamp Ted PB 

Generator High Alternator Temperature Alarm 

ALT_TEMP STR_UP_DLY ALT_TEMP_ALM 

%100022 %Mo00208 

Alternator I-Ggh Startup Alarm 
Temperature Relay Delay 

ALT_TEMP_ALM ALM_RESET_PB 

I IA 

)--.1 
%M00325 

Alternator High 
Temperature 

Alarm 

%M00325 
Alternator High 

Temperature 
Alarm 

ALT_TEMP_ALM 

W0006 
Alarm Reset PB 

ALT_TEMP_IND 

%M00325 

Alternator High 
Temperature 

Alarm 

LAMP_TEST_PB 

() I 

%000024 
Alternator High 

Temperature 
Indicator 

-1 
%IC0005 

Lamp Test P8 

Generator Fuel Level Empty Alarm 

FUEL_LEV_EMPTY 
TMR TENTHS 

%P00312 

%P00312 

FUELJEV_EMPTY_C 
LY 

I 

%100047 

Fuel Empty 

50 _pv 

( )--I 
%M00351 

Fuel Level Empty 
Alarm Delay 

FUEL_LEV_EMPTY_C EUELLEV_EMPP/_A 
LY LM 

I 

%./.400351 

Fuel Level Empty 
Alarm Delay 

FUEL_LEV_EMPlY_A ALM_RESET_PB 
LM 

( )-I 
W03341 

Fuel Empty Alarm 

II 1/1 
%mcoui %100006 

Fuel Empty Alarm Alarm Reset PB 

FUEL_LEV_EMPTY_A FUEL_LEV_EMPTYJ 
IM ND -I 

%M00341 
Fuel Empty Alarm 

LAMP_TEST_PB 

I 

%000017 
Fuel Empty 
Indlecdor 

I 

%100005 

Larne Test PB 

Generator Fail To Start Alarm 
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52 FAIL_STRCNT 

53 

54 

55 

57 

58 

59 

60 

N I B Design VersaPro (tm) 
FAILTOSTRALM 

Page: 15 

I i 

%M00204 
Foiled to Start 

Counter 

FAILTOSTR_ALM ALMRESET_PEI 

%I00006 

Alarm Reset PB 

l /-1 
%M00342 

Foil to Start Alarm 

FAlL_TO_STR_IND 

( 

-I 1-1/1- 
%M00342 

Fail to Start Alarm 

FAIL_TOSTR_ALM 

I I 

%MOO= 
Foil to Start Alarm 

LAMP_TEST_PB 

) I 

%Q00021 

kit to Slat 
Indicator 

I 

%103005 

Lamp Test PB 

Generator Low Oil Pressure Warning Alarm 

OIL_PLOW_W OIL_PDLY 011.9WALM 

II 
%MOO 

I 

%M00207 

Oil Pressure 
Alarm Delay 

ALMRESETPB 

)---1 
%M05361 

Low Oil Pressure 
Warning Alarm 

OIL_P_LOW W_IN 
D 

Low Oil Pressure 
Warning 

OIL_PW_ALM 

%MiX.3361 %100206 

Low Oil Pressure Alarm Reset PB 

Warning Alamo 

OIL_P_W_ALM 

I 

%M00351 
Low Oil Pressure 
Warning Alarm 

LAMP_TEST_PB 

)----1 
%900013 

Low Oil Pressure 
Warning Indicator 

. 

%100005 
Lorna Test PB 

&Generator High Engine Temperature Warning Alarm 

ENG_T_HI_W STR_UP_OLY ENG_T_W_ALM 

---1 1 

1.00044 %M00208 
High Engine Startup Alarm 
Temperature Delay 

Warning 

ENG_TW_ALM ALMRESET_PEI 

( )---1 
%M00362 

High Engine 
Temperature 

Warning Alarm 

ENG_T_HI_W_IND 

---I 1-1A- 
%M00362 %.100006 

High Engine Alarm Pesei PB 

Temperature 
Warning Alarm 

ENG_T_W_ALM -I 
%M00362 

High Engine 
Temperature 

Warning Alarm 

LAMP_TEST_PB 

0 i 
%000015 

High Engine 
Temperature 

Warning Indcotor 

%100005 

Lamp Test PB 

&Generator Fuel Level Low Alarm 
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FUEL_LEV_LOW 

1 I 

%100046 

Low Fuel Level 

62 FyinLEV_LOW_IX 

63 

64 

65 

oa 

67 

68 

%M00373 
Fuel Level Low 
Alarm Delay 

TMR TENTHS 

%R00315 

`0 -PV 
%R003I5 

NTB Design VersaPro (tm) Page: 16 
FUEL_LEV_LOWDL 
V 

) 

%M00373 
Fuel Level Low 
Alarm Delay 

FUEL LEV_LOW_AL 
M 

FUEL_LEV_LOW_AL ALM_RESETPB 
M 

%M00363 %100006 

Low Fuel Level Alarm Reset PB 

Alarm 

FUELLEV_LOW_AL 
M 

96100.763 

Low Fuel Level 
Alarm 

LAMP_TEST_PB 

%100005 

Lamp Test PB 

( 
%M0036.3 

Low Fuel Level 
Alarm 

FUELLEV_LOW_IN 
D 

)-1 
%oome 

Low Fuel Level 
Indicator 

openerator Battery Charger AC Fail Alarm 

BAT_CHG_AC 

%103025 

Battery Charger 
AC Relay 

BAT_CHGAC_DLY 

I I 

TMR TENTHS 

%R00318 

600 - PV 

%R00318 

BAT_CHGACDLY 

VP00374 
Battery Charger 
AC Failure Delay 

BAT_CHG_AC_AL 
M 

%M00374 
Battery Charger 
AC Failure Delay 

BAT_CHGACAL ALM_RESETys 
M 

I 

%100364 1.100036 

Battery Charger Alarm Reset PB 

AC Alarm 

BAT_CHG_AC_AL 
M 

( 

%1P03364 

Battery Charger 
AC Alarm 

BAT_CHG_AC_IND 

%M00.364 

Battery Charger 
AC Alarm 

LAMP_TEST_PB 

%100015 

Lamp Test PB 

) I 

%COM:. 
Battery Charger 

AC thrzicator 

EGenerator Control Battery Low Voltage Alarm 
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69 1,371_CONT_LOW_ 

70 

71 

72 

73 

74 

75 

76 

%100026 

Control Battery 
Charger Low 

Voltage 

BAT CONTLOW_ 
V_6LY 

1MR TENTHS 

%1100321 

300 -PV 
%(.00321 

N I B Design VersaPro (tm) Page: 17 
BAT_CONT_LOW 
VDLY 

) I 

%M05375 

Control Battery 
Low Voltage 

Delay 

BAT_CONT_LOW_ 
V_ALM 

%M03375 
Control Battery 

Low Voltage 
Delay 

BAT_CONT_LOW_ ALMRESET_PB 
V_ALM 

A 
%M00365 1.100006 

Control Battery Alarm Reset PB 

Charger Low 
Voltage Alarm 

BATCONT_LOW_ 
V_ALM 

II 
%M00365 

Control Battery 
Charger Low 
Voltage Alarm 

LAMP_TEST_PB 

I 

%100005 

Lamp Test PB 

) I 

%M05365 
Control Battery 
Charger Low 

Voltage Alarm 

BAT_CONT_LOW_ 
VIND 

) I 

%Q00027 

Control Battery 
Charger Low 

Voltage Indicator 

Generator Start Battery Low Voltage Alarm 

BAT_STR_LOW_V 

-I I 

TMR TENTHS 

%100027 

Start Battery 
Charger Low 

Voltage 

BAT_STR_LOW_V_D 
LY 

%R00324 

600 -PV 
1.13)0324 

BATSTR_LOW_V_D 
LY 

%M00376 
Start Battery Low 
Voltage Delay 

BAT_STR_LOW_V_A 
LM 

`14,400376 
Start Battery Low 

Voltage Delay 

1AT_STR_LOW_V_A ALM_RESET_PB 
LM 

%MC0366 %1000136 

Start Battery Alarm Reset P8 

Charger Low 
Voltage Alarm 

BATSTR_LOW_V_A 
LM 

%.M00366 

Start Battery 
Charger Low 

Voltage Alarm 

LAMP_TEST_PB 

%COCOS 

Lamp Test PB 

%M00366 
Start Battery 
Charger Low 

Voltage Alarm 

BAT_STR_LOWVI 
ND 

%ODOM 
Start Battery 
Charger Low 

Voltage Indicator 

Mains ATS Fail to Open Alarm 
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78 

79 

80 

81 

82 

83 

N I B Design VersaPro (tm) Page: 18 
issnims_rsia_vris_ IVI".J.J,J.2.-.1,3 _1,11114114.... 

CMD -II H 

9:1-pv 

TMR TENTHS 

%R00327 

%1Z00327 

MAIM J11b,JYN_ 
ALM 

I I- 
%000033 VOC1034 %M00201 

BCC Mains ATS BCC Mains ATS Generator 
Open Command Closed Running 

MA1NS_ASS_OPN_ ALM_RESEl_PB 
ALM 

( ) I 

W00381 
Moire ATS Foiled 
to Open Alarm 

II A 
%MO= I %100006 

Mains ATS Failed Alarm Reset PB 

to Open Alarm 

Mains ATS Fail to Close Alarm 

MAINSATS_OPN_ MAINS_ATS_CIS MAINS_FAILED 
CMD TMR TENTHS 

%1200330 

%R 00330 

MAINS_ATS_CLS_A 
LM ---V1-1/-V1- 

%000033 %100034 96100033 

BCC Moire ATS 8CC Mains ATS BCC Mains Failed 
Open Command Closed 

MAINS_ATS_CLS_A ALM_RESELP9 
LM --I f A So -w 

%M00382 
Mains ATS Foiled 
to Close Alarm 

%M00382 VX006 
Mains ATS Foiled Alarm Reset PB 

to Close Alarm 

dGenerator ATS Fail to Open Alarm 

GEN_ATS_CLS_CM GEN_ATS_CLS MA1NS_FAILED 
D 

PAR TENTHS 

ILP00333 

%POD= 

GEN_ATS_OPNAL 
M 

VH-1 1 IA 
%000034 %100035 %100033 

BCC Generator BCC Generator BCC Mohs Foiled 
ATS Close ASS Closed 
Command 

GEN_ATS_OPN_AL ALM_PESET_P8 

M 

50 -pv 

( )-1 
%M00383 

Generator ATS 

Foiled to Open 
Alarm 

-I I V 
%M00383 %100006 

Generator ASS Alarm Reset PB 

Foiled to Open 
Alarm 

dGenerator ATS Fail to Close Alarm 

GENATS_CLS_CM GENATS_CLS GEN RUNNING 
D 

A 

50 -pv 

TMP TENTHS 

%1701136 

%P033.36 

GEN_ATS_CLS_AL 

I I- 
%C000311 %100035 %M00201 

BCC Generator BCC Generator Generator 
ATS Close ASS Oosed Running 

Command 

GEN_ATS_CLS_AL ALM_RESET_PB 

M 

li 

() 
%M00384 

Generator ATS 

Foiled to Close 
Alarm 

I IA 
%M 00384 %101:006 

Generator ATS Alarm Reset PB 

Fol.! to Close 
Alarm 
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Block Name. SEQ.blk 
Description. Control Logic for the Generator Operation Sequences. 
Block Type. Ladder 
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-1/1---- 
%1,400105 

Remote Stop 

5_ 

03+11-03 18:02:05 NIB Design 'Versa Pro (tm) Page: 20 
1 

2 

3 

4 

5 

6 

7 

gGenerator OFF State 

SELAUTO 

A 
%IC0001 

Selector Switch 
Auto 

GEN_OFF 

SEL_TEST SEL_MAN 
TMR TENTHS 

%103002 %100003 

Selector Switch Selector Switch 
Test Manual 

%M00101 
Generator OFF 

MOVE INT 

-SEGCNT 

96R00001 

Sequence 
Counter 

%R00100 

25 -pu 
%R00100 

GENOFF 

) 
%MC0101 

Generator OFF 

dGenerator Automatic Start and Stop Logic 

MAINS-FAILED MAINS_FAA_STP 

I 

%I00033 %M00104 
BCC Maim Failed Mains Riled Stop 

REMOTESTR REMOTESTR REMOTESTP 

I I 

%M00103 %M00103 %M00105 
Remote Start Remote Start Remote Stop 

TEST_S1TZ TEST_STP 

I IA 
%M00106 %M130107 

Test Start Test Stop 

AUTO_TEST_STR 

%M00102 

Auto & Test Start / 
Stop 

MAINS FAILED 

GEN_OFF HIGHHIGH_ALM HIGHALM MEDIUMALM 

%M00101 %M00300 %M03320 %M00340 
Generator OFF High High Alarm High Alarm Medium Alarm 

%100033 

BCC Mains Failed 

1MR TENTHS 

%R00106 

1200 -w 
%R00106 

5- 

TMR TENTHS 

%R00103 

V 
%RC0103 

AUTO_TEST_STR 

SELAUTO REMSTR REMOTESTP 

II 
96100301 

Selector Switch 
Auto 

%100336 

BCC Remote Start 

MAINS_ATSCLS_A GEN_RUNNING 
LM 

%M00382 %M00201 
Mains ATS Failed Generator 
to Close Alarm Running 

REMOTE_STR 

%M00103 
Remote Start 

1MR TENTHS 

%R00109 

PV 
%R00109 

( ) I 

%M00102 
Auto & Test Start / 

Stop 

MAINS_FA1L_STP 

%MC0104 

Maim Faied Stop 

REMOTE_STR 

) I 

%MC0103 
Remote Start 
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8 SEL_AUTO REM SIP 

---II I I 

%100001 %100037 

Selector Switch BCC Remote 
Auto Stop 

9 

10 

11 

12 

13 

SEL_TEST 

%103002 

Selector Switch 
Test 

SEL_1EST 

VI 

N Design VersaPro (tm) Page: 21 

HIGH_HIGH,ALM 

%M00300 
High High Norm 

H1GHALM 

%M03320 
High Alarm 

MEDIUM ALM 

%M00340 
Medium Alarm 

TMR TENTHS 

%R00112 

5- pv 
%R00112 

IMP TENTHS 

%R00115 

10 -pu 
%R00115 

REMOTE_STP 

%M00105 
Remote Stop 

%100002 

Selector Switch 
Test 

TMR IENIHS 

%ROC/118 

10 -pv 
%R001113 

TEST_STR 

%MOD105 

Test Start 

TEST_STP 

%M03107 
Test Stop 

is4Generator Sequence 1 -- 2 

1=0 Starting the Generator 
GEN_RUNOFF HIGHHIGH_ALM HIGH_ALM MEDIUM_ALM 

VI 
%M00108 %M00300 %M00320 SM00340 

Generator Run Off High High Alarm High Alarm Mecfium Alarm 

SPD_STP_CRK 

%IC0017 

Crank Cutout 
Relay 

OFDT TENTHS 

%R1:0121 

150 - pv 
%I?00121 

SEL_AUTO AUTO_TEST_STR STEP _1 

%100031 %M00102 
Selector Switch Auto & Test Start 

Auto / Stop 

SEL_TEST AUTO TEST SIR 

II II 
%100002 %M00102 

Selector Switch Auto & Test Start 
Test / Stop 

SEL_MAN MAN_STR_P8 

%100033 %100008 

Selector Switch Mani Start PB 

Manual 

VAC0001 
Step Sequence 

No.1 

MOVE INT 

2-IN SEO CNT 

%R00001 
Sequence 

Counter 

GENRUNOFF 
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14 STEP_1 

15 

16 

17 

18 

19 

20 

21 

22 

1 

NTB Design Versa Pro (tm) Page: 22 
ENABLE_OFFUNE 

P 
%M00001 %M00109 

Step Sequence Enable Generator 
No.1 to go Offline 

FOGenerator Sequence 2 -- 3 
1=1 Generator Running at Rated Speed 

Generator Warmup Time 
SEL_AUTO GEN_RUNNING STEP_2_E 

I 

%10000I 
Selector Switch 

Auto 

SEL_TEST 

-II 

%M00201 %M00002 
Generator Step Sequence 
Running No.2 

%100002 

Selector Switch 
Test 

SEL_MAN GEN_RUNN1NG STEP_2_E 

50- 

%PO= %M03201 %M00002 
Selector Switch Generator Step Sequence 

Manual Running No.2 

50- 

TMR TENTHS 

%R0012,1 

PV 

%R00124 

TMR TENTHS 

%R00127 

PV 
%R00127 

SEL_AUTO SPD_STP_CRK AUTO_TEST_STR STEP2_E 

I 

%100001 

Selector Switch 
Auto 

SEL_TEST 

%103002 

Selector Switch 
Test 

SEL_AUTO 

%100001 

Selector Switch 
Auto 

SEL_TEST 

%11:01Y2 

Selector Switch 
Test 

SELMAN 

II 
%100003 

Selector Switch 
Manual 

IA 

3- 

MOVE INT 

IN O 

%100017 %M00102 %M00302 
Crank Cutout Auto & Test Start / Step Sequence 

Relay Stop No.2 

SPDSTP_CRK AUTO_TEST_SIR STEP2_E 

MOVE INT 

%100017 %M00102 %M00002 
Crank Cutout Auto & Test Start / Step Sequence 

Rekry Stop No.2 

SPD_STP_CRK MAN_STP_PB STEP_2_E 

VI 
%100017 %100009 %M00032 

Crook Cutout Manual Stop PB Step Sequence 
Relay No.2 

SEL_MAN SPD_STP_CRK MAN_S1P_PB STEP2E 

/1 
%103003 %100317 %100009 %M03002 

Selector Switch Crank Cutout Monuoi Stop PB Step Sequence 
Manual Relay No.2 

MOVE INT 

MOVE INT 

- SEQ_CNT 

%R00001 

Sequence 
Counter 

3 -IN SEQ_CNT 

SEQ_CNT 

%R00001 

Sequence 
Counter 

9 -IN - SEO_CNT 

9- 

MOVE INT 

IN 

MOVE INT 

%R00001 

Sequence 
Counter 

-SEQCNT 

%R03001 
Sequence 

Counter 

ry 0- SEQ_CNT 

%R03001 

Sequence 
Counter 

%R00001 

Sequence 
Counter 

FeGenerator Sequence 3 -- 4 
-1=1 Generator Running at Rated Speed 

Transfer to Generator ATS 
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23 SELAUTO GEN_RUNNING STEP 3 

24 

25 

26 

27 

28 

29 

I I 

%100001 

Selector Switch 
Auto 

SEL_TEST 

%100002 

Selector Switch 
Test 

I I I 1 

%M00201 %M00003 

Generator Step Sequence 
Running No.3 

MOVE INT 

4-IN o- SEO_CNT 

SELMAN GEN_RUNNING MAN_TRF GEN_PB SIEP_3 

I I I I I I I I 

%100013 %M00201 %100011 %M00003 

Selector Switch Generator Manual Transfer to Step Sequence 
Manual Running Generator PB No.3 

SELAUTO AUTO_TEST_STR STEP_3 

--I 1 

%100001 

Selector Switch 
Auto 

SEL_TEST 

II 
%10X102 

Selector Switch 
Test 

A 
%1V00102 %M00003 

Auto & Test Start / Step Sequence 
Stop No.3 

SEL_MAN MANSTP_PB STEP_3 

1---1A-1 

9_ 

%100033 %100009 %MC= 
Selector Switch Monual Stop PS Step Sequence 

Manual No.3 

MOVE INT 

IN 

9- 

MOVE INT 

IN 

4 

NTB Design VersaPro (tm) Page: 23 

94R00001 
Sequence 

Counter 

MOVE INT 

IN 

-SEOCNT 

%R00001 
Sequence 
Counter 

- SEO_CNT 

1000001 
Sequence 

Counter 

- SECLCN1 

%RC0001 

Sequence 
Counter 

1r,-.74Generator Sequence 4 -- 5 

1=5 Generator Running Online 
SEL AUTO GEN_RUNNING MAINS ATS CIS GEN_AIS_CLS STEPA 

II 
14100001 

Selector Switch 
Auto 

SELTEST 

I 

%100002 

Selector Switch 
Test 

%M00201 

Generator 
Running 

%100034 %1130035 %M00004 

BCC Moire ATS BCC Generator Step Sequence 
Closed ATS Closed No.4 

SELMAN GEN_RUNNING MAINS_ATS_CIS GEN_ATS_CLS STEP_4 

MOVE INT 

5-1N Q-SEOSNT 

%100003 %M00201 %100034 %103035 %w00e4 
Selector Switch Generator BCC Moan ASS BCC Generator Step Sequence 

Manual Running Closed ATS Closed No.4 

MOVE INT 

%R00001 

Sequence 
Counter 

SEQ_CNT 

14R00001 

Sequence 
Counter 
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MOVE INS 

IN 

MOVE INT 

IN 

9_ 

7- 
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30 SELAUTO AUTO_TEST_STR STEP d 

31 

32 

33 

34 

35 

36 

37 

I I 

%100001 

Selector Switch 
Auto 

SELIEST 

II 
%100002 

Selector Switch 
Test 

I/1 
%M00102 %M03004 

Auto & Test Start / Step Sequence 
Stop No.4 

SEL_MAN MANJPF_MAINS STEP 4 
PB 

9_ 

%100003 %100310 %MOWN 
Selector Switch Manual Transfer to Step Sequence 

Manual More PEI No.d 

SEL_MAN MAN_STP_PB STEP _d 

3 

%103303 %100009 %M00004 
Selector Switch Manual Stop PB Step Sequence 

Manual No.4 

MOVE INT 

IN 

NIB Design VersaPro (tm) Page: 24 

SECDCNT 

%R00031 

Sequence 
Counter 

SEO_CNT 

%R00001 

Sequence 
Counter 

- SEO_CNT 

%R00001 

Sequence 
Counter 

&Generator Sequence 5 -- 7 
1=1 Generator Running Online 

Transfer to Mains ATS 
SELAUTO AUTOTEST_STR S1EP_5 

I I 

%100001 

Selector Switch 
Auto 

SEL_TEST 

%103002 

Selector Switch 
Test 

%M00102 %M00035 
Auto & Test Start / Step Sequence 

Stop No.5 

SELMAN MAN_IRF_MAINS_ STEP_5 

PB 

I II 

MOVE INT 

IN 

%100033 %100010 %M00005 
Selector Switch Manual Transfer to Step Sequence 

Manual Mains PB No.5 

SELMAN MAN_STP_PB STEP ...5 

7 -IN 

%ICC= %100009 %M00005 
Selector Switch Monud Stop PB Step Sequence 

Manual No.5 

7 

OVE INT 

SEO_CNT 

%P00001 

Sequence 
Counter 

ENABLE_OFFUNE 

MOVE INT 

-SEOCNT 

%P00001 

Sequence 
Counter 

-SEOCNT 

IXIOCCOI 

Sequence 
Counter 

s) I 

%M00109 
Enoble Generator 

to go Offline 

aeGenerator Sequence 7 -- 9 
1=3 Generator Running 

Mains ATS Closed 
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38 MATNS_ATS_CLS GEN_ATS_CLS ENABLE_OFFUNE STEP 7 

I A I/1 I I 

39 

40 

41 

43 

44 

46 

47 

NTB Design VersaPro (trn) Page: 25 

%100034 %100335 %M00109 %M0007 
BCC Mains ATS BCC Generator Enable Generator Step Sequence 

Closed ATS Closed to go Online No.7 

9- 

MOVE INT 

N - SEO_CNT 

%R03031 

Sequence 
Counter 

F4Generator Sequence 7 -- 3 
1=5 Generator Running 

Mains ATS Closed 
Return to Step 3 

MAINS_ATS_CLS GEN_ATS_CLS ENABLE OFFLINE STEP _7 

%100034 %100036 %M00109 %M00007 
BCC Mains ATS BCC Generator Enable Generator Step Sequence 

Closed ATS Closed to go Offline No.7 

MOVE INT 
ENABLE_OFFUNE 

3 -IN 0- SEO_CNT 

%R00001 

Sequence 
Counter 

\171 I 

W00109 
Enable Generator 

to go OlTine 

r-74Generator Sequence 9 -- 1 

.= Generator Cool Down 
SELAUTO 

1 I 

%100001 

Selector Switch 
Auto 

SELTEST 

STEP 9 

%100002 

Selector Switch 
Test 

%M00009 
Step Sequence 

No.9 

SELMAN STEP _9 

3030 - 

IMP TENTHS 

%1703130 

PV 
%17C0130 

%I00033 %.M00039 
Selector Switch Step Sequence 

Manual No.9 

10 - 

TMR TENTHS 

%1700133 

PV 
%1700133 

MOVE INT 

IN O 

MOVE INT 

IN O 

SEO_CNT 

%RC0001 

Sequence 
Counter 

- SEO_CNT 

%R00001 

Sequence 
Counter 

I Generator Sequence 9 -- 2 
1=3 Generator Restart 

SELAUTO AUTO_TEST_STR STEP 9 

%100301 

Selector Switch 
Auto 

SEL_TEST 

%IC0002 

Selector Switch 
Test 

%M00102 %M00009 
Auto & Test Start / Step Sequence 

Stop No.9 

3000, 

TMR TENTHS 

%R00136 

PV 
%R00136 

MOVE INT 

SEO_CNT 

%R00001 

Sequence 
Counter 

fE74Generator High High Alarm 
1=3" Generator Shut Down 
HIGH_H1GH_AtM HH_ALM_OS 

%M00.300 
High High Alarm 
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49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

NTB Design VersaPro (tm) Page: 26 
MOVE INT 

%R00001 

Sequence 
Counter 

%M00110 
High High Alarm 

One Shot 

1 -IN 

1 

p-SEOCNT 

,747Generator High Alarm 
L=0 Generator Not Running, Move to Stop Mode, Step 1 

H_ALM_OSI HIGH_ALM SPD_STP_CRK 

1-1/I 
%M00320 

High Alarm 

H_ALM_OS1 

%100017 

Crank Cutout 
Relay 

_ 

%1Z30001 

Sequence 
Counter 

1')-I 
%M00111 

High Alarm One 
Shot 

MOVE INT 

1 

Q-SEOCNT 

I 

%M001 I 1 

High Alarm One 
Shot 

1 -IN 

/74,p Generator High Alarm 
1=9 Generator Running, Move to Cool Down Mode, Step 9 

- 

SEOCNT 

%R00001 

Sequence 
Counter 

HALM OS2 HIGH AIM SPD_STP_CRX 

I 

I 

%M00320 
High Alarm 

H_ALM_OS2 

, 

16100017 

Crank Cutout 
Relay 

('I') 
%M00112 

High Alarm One 
Shot 

MOVE INT 

1 

0- 

I 

%M00112 
High Alarm One 

Shot 

9 -IN 

is0Generator Medium Alarm 
-1-=1 Generator Not Running, Move to Stop Mode, Step 1 

MALM_OS1 

1)-1 
%M00113 

Medium Alarm 
One Shot 

MEDIUMALM 

I I 

SPDSTP_CRY 

VI 
%100017 

Crank Cutout 
Relay 

- 

- SEO_CNT 

%R00001 
Sequence 

Counter 

%M00340 
Medium Alarm 

M_ALM_OS1 

I I 

MOVE INT 

I 

° 

I 

%M00113 
Medium Alarm 

One Shot 

1 -IN 

is0Generator Medium 
L=0 Generator Running, ..,........... ........ _..... ___. 

Alarm 
Move to Transfer to Mains ATS, Step 7 

MALM_OS2 

%M00340 %100017 

Medium Alarm Crank Cutout 
Relay 

1)-1 
%MCO114 

Medium Alarm 
One Shot 
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oo MALM_OS2 

61 

62 

63 

64 

65 

66 

67 

68 

%M0011e1 

Medium Alarm 
One Shot 

7- 

MOVE INT 

IN 

N113 Design VersaPro (tm) Page: 27 

-SEO_CNT 

%PC0001 

Sequence 
Counter 

L,-,74Mains ATS FAil To Close Alarm 
v=1 Generator Not Running, Move to Generator Stopped, Step 1 

GEN_RUNNING MAINS_ATS_CLS_A 
LM 

%M00201 %64C0382 

Generator Mains ATS Faded 
Running to Close Alarm 

M_ATS_ALMOS1 

%M00115 
Wins ATS Alarm 

One Shot 

MOVE INT 

IN 

M_ATS_ALM_OS I 

%M001 IS 
Molns ATS Alarm 

One Shot 

-SEO_CNT 

%R00001 

Sequence 
Counter 

=4Mains ATS Fail To Close Alarm 
-- Generator Running, Move to Transfer to Generator ATS, Step 4 
GEN_RUNNING MAINS_ATS_CLS_A AUTO_TESTSTR 

LM 

II II I 

%M00201 %M00382 %M00102 
Generator Mains ATS Failed Auto & Test Start / 

Running to Close Alarm Stop 

M_ATS_ALM_OS2 

%M00116 
Moire ATS Alarm 

One Shot 

MOVE INT 

4 -IN Q- SEQCNT 

tram 
Sequence 

Counter 

M_ATS_ALM_OS2 

%MC0116 
Mains ASS Alarm 

One Shot 

,r4Generator Sequence Counter is Out of Range. 
'1=1 Reset to Step 1 

ALW_ON 

I 

%S00007 

Always ON 

LT INT 

SEO_CNT IN I 

%R00001 

Sequence 
Counter 

-1N2 

MOVE INS 

t -IN SECI_CNT 

%R00001 

Sequence 
Counter 
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031}11-03 18:02:05 NTB Design Versa Pro (tm) 
69 mw-c)" EQ INT 

I I 

%930007 

Always ON 

70 

71 

SEOCNT -IN) 
%1K0001 

Sequence 
Counter 

ALW_ON 

%930007 
Always ON 

6 -1N2 

EQ INT 

SEO_CNT -IN1 

%RC0001 

Sequence 
Counter 

ALWON 

%S00307 
Always ON 

8 -1N2 

MOVE INT 

0- SEQ_CNT 

%1700001 

Sequence 
Counter 

GT INT 

SECLCNT -IN I 

%R00001 

Sequence 
Counter 

9 -1N2 

/ -IN 

MOVE INT 

0- SEQ CNT 

Program: BCC_4000_2 

_ 

MOVE IN 

N 

IROCCO1 

Sequence 
Counter 

SEO_CNT 

%/200001 

Sequence 
Counter 

Page: 28 
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Block Name. MAIN.blk 
Description' Control Logic for the Generator Sequence Steps. 
Block Type. Ladder 
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03- 1u1 -03 18:02:05 NTB Design VersaPro tm Pace: 30 ____,_ 

1 F.VGenerator Sequence No.1 
1=3 Generator Stopped 

2 
ALWON 

E0 INT 

o 

STEP_ I 

( 

I 

%S00007 
Always ON 

I 

SEO_CNT _INI 

%R00001 

Sequence 
Counter 

I -IN? 

) 
%MOM 

Step Sequence 
Not 

3 r:.4'? Generator Sequence No.2 
i---- Generator Starling 

4 
ALW_ON 

Ecii INT 

[ 
%S00007 

Always ON 

SEQ_CNT 

STEP_2_E 

-INI 

%1'00001 

Sequence 
Counter 

2 -.IN2 

o ( ) 

%M00002 
Step Sequence 

No.2 

5 ALWON 
GE INT 

I i 

%S00007 
Always ON 

SEO_CNT 

STEP_2_GE 

)-I - 
%R00001 

Sequence 
Counter 

2 - 

N I o 

N2 

( 

%MO:022 
Step Sequence 

No.2 GE 

6 dGenerator Running Logic 

7 
GCR SPD_UNDER GEN_RUNNING 

I 

Y I I 

%000341 
Governor Contro 

Relay 

1 
vacua 

Under Speed 
Relay 

VOLTS_UNDER 

%M00201 

Generator 
Running 

V- 
%100020 

Under Voltage 
Relay 

8 dGenerator Starter Motor and Governor Logic 

9 

Program: 

STEP2E G,O_STP_CRIS FAL_STRTM CRK_CUTOUT SMR 

1 1 IA I." I IAI )---I 
%M00002 %100017 %M00202 %.M00205 %000340 

Stec, Sequence Crank Cutout Fated to Start lime Generator Crank Starter Motor 
No.2 Relay Cutout Relay 
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STEP_2_GE HIGHHIGH_AEM 

I 1/1 

12 

13 

14 

15 

16 

%M00O22 %M00302 
Step Sequence High High Alorm 

No.2 GE 

N1-13 Design VersaPro (tm) Page: 31 
GCR 

%900041 

Governor Control 
Relay 

1Generator Fail To Start Timers and Counters 

STEP_2_E SPD_STP_CRK FAIL_STR_DLY -I I 

%M00002 %100017 1.M00203 
Step Sequence Crank Cutout Fated to Start 

No.2 Relay Pulse Delay 

FAIL_STR_TM 

---II 
%M00202 

Fated to Start Time 

TMR TENTHS 

%R01203 

100 _ pv 
%R00203 

FAlL_STR_TM 

%M00202 
Fated to Start Tune 

STEP_2_E 

TMR TENTHS 

100 -Ku 
%1200200 

FPJL_STR_TM 

( 

%MCO202 
Foiled to Start Time 

FAIL_STR_DLY 

-1/H- 
%M013002 

Step Sequence 
No.2 

3 

STEP 2_E 

UPCTR 

%R03206 

%R00206 

GCR SPD_STP_CRK FAIL_STR_TM 

%M000O2 
Step Sequence 

No.2 

%000041 %103017 %M00202 
Governor Control Crank Cutout Fated to Start Time 

Relay Relay 

CRK_CUTOUT 

%/P00205 
Generator Crank 

Cutout 

TMR TENTHS 

%R00209 

10 -pv 
ILP00209 

%M03203 
Failed to Start 

Pulse Delay 

FAIL_STR_CNT 

) 
%M00204 

Failed to Start 
Counter 

CRK_CUTOUT 

( } I 

%M00235 
Generator Crank 

Cutout 

STEP_2_GE CRK_CUTOUT STEP-1 ENB_SIR_DLY 

( ) I 

%Ty100O22 %M00205 %M00001 %M03206 

Step Sequence Generator Cron Step Sequence Enable Start Delay 
No.2 GE Cutout No.1 tor Alarms 

ENB_STR_DLY 

%M00206 
Enable Start Delay 

for Alarms 
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17 

18 

19 

20 

21 

22 

23 

24 

25 

NTB Design VersaPro (tm) Page: 32 
`''''' ' '' wit TENTHS 

%P00212 

WOCr212 

-_-- 
( ---1 

%M00206 
Enable Start Delay 

for Alarms 

100 _pv 

ENB_STR_DLY 

914103207 

Oil Pressure Alarm 
Delay 

STR_UP_OLY 
TENTHS 

%.(i00215 

pv 
%ROOM 

( ) 1 --I 
W00206 

Enable Start Delay 
for Alarms 

300 - 

%143Cr208 

Startup Alarm 
Delay 

r74Generator Sequence No.3 
-- Generator Running 

ALWON 
EC) INT 

/NI o 

STEP 3 

( ) 

-II 
%S00037 

Always ON 

SEO_CNT _ 
%4503001 

Sequence 
Counter 

3 -1N2 

%M03003 
Step Sequence 

No.3 

IF4Generator Sequence No.4 
1=5 Transfer to Generator ATS 

ALW_ON 
BO INT 

I I 

%SCCCO7 

Always ON 

SEO_CNT 

STEP _4 

( )--I _ 
%4500001 

Sequence 
Counter 

4 _ 

NI o 

N2 

%M00004 
Step Sequence 

No.4 

STEP 21 M_ATS_OPN_1 

( )----I 
W00004 W03209 

Step Sequence Make ATS Open 
No.4 Command 

G_AtS_CLS STEP..4 MAINS_ATSCLS 

%1700218 

%P00218 

_1 

) i I-HA-- 
W03004 1.103034 

Step Sequence BCC Mains ATS 

No.0 Closed 

20 -PV 

1.1.403210 

Generator ATS 

Close Command 

fr.74Generator Sequence No.5 
1=3 Generator Running Online 
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26 ALW_ON 

27 

28 

29 

%S00007 

Always ON 

SEC) CNT 

%1700001 

Sequence 
Counter 

Ni 

5- IN2 

EO INT 

NTB Design VersaPro (tm) Page: 33 

STEP_5 

%M00005 
Step Sequence 

No.5 

FOGenerator Sequence No.7 
1=3 Transfer to Mains ATS 

ALWON 

%,S 007 
Atways ON 

E0 INT 

SEQCNT - N1 

V200001 
Sequence 
Counter 

STEP_7 

II 
%M001:07 

Step Sequence 
No.7 

STEP _9 

%M00009 
Step Sequence 

No.9 

STEP_ I 

7 -1N2 

STEP_7 

( 

%M00007 
Step Sequence 

No.7 

G_ATS_OPN_ I 

I I-- 
%M00001 

Step Sequence 
No.1 

STEP2_E 

%M00002 
Step Sequence 

No.2 

STEP 3 

%M00003 
Step Sequence 

No.3 

Program: BCC_4000_2 

. %M0021 I 

Generator ATS 

Open Command 
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30 

31 

32 

33 

34 

35 

36 

Program: BCC_4000_2 

NIB Design VersaPro (tm) Page: 34 
al [r'_/ t7tist_roa2...a, IMP TENTHS 

%1730221 

%1230221 

M_A I b_cl-b_ I 

I 

%MOOCO 7 

Step Sequence 
No.7 

STEP _9 

I/I 
%10003S 

BCC Generator 
ATS Closed 

-PV 

( )- I 

%M00212 
Mains ATS Close 

Command 

---I I 

%MOCCO9 

Step Sequence 
No.9 

STEP_I 

I 

%M00001 
Step Sequence 

No.1 

STEP_2_E 

i 

%M00032 
Step Sequence 

No.2 

STEP-3 

I 

%1Y500003 

Step Sequence 
No.3 

a4Generator Sequence No.9 
1-- Generator Offline 

Generator Cool Down 
ALW_ON 

E0 INT 

0 

STEP -9 

1 

%S03007 

Always ON 

SEO_CNI _NI 
%RC0001 

Sequence 
Counter 

9 - IN2 

( 
)-I 

V.400009 
Step Sequence 

No.9 

dMains ATS Control Logic 

M_ATS_OPN _1 M_ATSCLS_ 1 MAINS_A TSOPN_ 
CMD 

( ) H 
%M03209 

Mains ATS Open 
Command 

MAINS_ATS_OPN 
CMD 

I 1 

IA 
%M00212 

Mains ASS Close 
Command 

I 

%COD= 
BCC Mains ASS 

Open Command 

1 

%C00033 
BCC Mains ATS 

Open Command 

M_ATS_CLS_END 

IA 
%M00213 

Moir ATS Close 
Enable 

GEN_ATS_CLS 
IMP TENTHS 

M ATS_CLS_ENB 

1/1- 
%10a315 

BCC Generator 
ATS Closed 

300 - 
%1t02224 

pv 
4.1200224 

) I 

%M00213 
Mains ATS Close 

Enable 

dGenerator ATS Control Logic 
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37 G_ATS_CLS_I G_ATS_CLS_ENB -I I 

%M00210 %M00214 

Generator ATS Generator ATS 
Close Command Close Enable 

38 

39 

40 

41 

42 

43 

44 

45 

3EN_ATS_CLS_CM 

II 
%000034 

BCC Generator 
ATS Close 
Command 

MAINS_ATS CIS 

II- 
%100034 

BCC Mains ATS 

Closed 

IMP TEND1S 

%R00227 

303 _PV 
%R03227 

G_ATS_OPN_ I 

N'113 Design \TersaPro (tm) Page: 35 
GEN_ATS_CLS_CM 

%M00211 

Generator ATS 

Open Command 

%600034 
BCC Generator 

ATS'Close 
Command 

G_ATS_CLS_ENB 

( 

%M00214 
Generator ATS 

Close Enable 

Generator CB Shunt Trip Control Logic 

HIGHHIGHALM GENATSCLS 

--II 
%M00303 %100035 

High High Alarm BCC Generator 
ATS Closed 

HIGH_ALM 

II 
%M00320 

High Aicrm 

IMP TENTHS 

%R00230 

20 -PV 
%P30230 

SDAR 

) I 

%003043 
Generator Shunt 

Trip Relay 

BCC Interface Relay Outputs 

HIGH_HIGH_ALM 

II 
%M00300 

High High Alarm 

GEN_SD_ALM 

HIGH_ALM 

%M00320 
High Alarm 

MEDIUM_ALM 

-II 
%M03340 

Medium Alarm 

LOWALM 

%M00360 
Low Alarm 

FUELLEVEMPTYA 
LM 

II 
%M00.34 I 

Fuel Empty Alarm 

FUEL_LEV_LOW_A 
LM 

%M00363 
Low Fuel level 

Alarm 

GEN_RUNNING 

%M00201 
Generator 

Running 

( 

%00:035 
BCC Generator 
Shutdown Alarm 

GEN_WALM 

) I 

%C00336 
BCC Generator 
Warning Alum 

FUEL LOW 

%000037 
BCC Low Fuel 

GEN_RUN 

%000038 
BCC Generator 

Running 
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46 GEN_ATS_CLS 

47 

48 

49 

50 

51 

52 

NTB Design Versa Pro (tm) Page: 36 
GEN_CON 

) I 

%100035 %003339 
BCC Generator BCC Generator 

ATS Closed Connected 

dLocal Control Panel Indicators 

%L_AUTO AUTO IND 

---I I 

1.103001 

Selector Switch 
Auto 

LAMP_TEST_PB 

%10E035 

Lamp Test PB 

SEL_TEST 

V00002 
Selector Switch 

Test 

LAMP_TEST_PB 

%103005 

Lamp Test PB 

SELMAN 

) I 

%00030I 
Controls In Auto 

Indicator 

TEST_IND 

WOCCO2 
Controls in Test 

Indicator 

MAN_IND 

16100003 

Selector Switch 
Manual 

LAMP_TEST_PB 

1.103005 

Lamp Test PB 

REMOTE_STR 

ff 
%M00103 

Remote Start 

LAMP_TEST_PB 

%103005 

Lamp Test PB 

MAINS FAILED 

%100033 

BCC Mains Failed 

LAMP_TEST_P13 

I 

%100005 

Lamp Test PB 

) 

%Q00003 
Controls in Manuol 

Indicator 

REM_STR_IND 

\ 
%0CC004 

Remote Start 
Indicator 

MAINS_AVIMLIND 

Program: BCC_4000_2 

%E3C0005 

Mains Available 
Indicator 
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53 MA1NS_ATS_CLS MAINS_ATS_OPN_ MAINS_ATS_CLS_A 

AIM LM 

54 

55 

56 

%100034 %M00381 %M00382 

BCC Mains All Mains ATS Failed Mains ATS Foiled 
Closed to Open Alarm to Close Alarm 

AA1NS_ATS_OPN_ 1_1S 

IIM 

it II 
%M00.381 %500005 

Mains ATS Failed I Second limey 
to Open Alarm Contact 

MAINS_ATS_CLS_A T_1S 

LM 

%M00382 %S0 900.c 

Mains ATS Failed I Second Timer 
to Close Alarm Contact 

LAMP_TEST_PB 

%103005 

Lapp Test PB 

GENPLINNING 

Ii 
%M00201 
Generator 

Running 

LAMP_TEST_PB 

II 

%100005 

Lamp Test PB 

STEP 29 

IA 
%MC0009 

Step Sequence 
No.9 

T 1S 

%simnel 

1 Second limey 
Contact 

GEN_ATS_CLS GENATSOPN_AL GEN_ATS_CLS_AL 
M M 

%10nn.15 %M00383 4M03384 
BCC Generator Generator ATS Generator MS 

ATS Closed Failed to Open Foiled to Close 
Alarm Alarm 

GEN_ATS_OPN_AL T_1S 

I I 

M 

II 
%M00383 %S00005 

Generator ATS 1 Second Timer 
Foiled to Open Contact 

Alarm 

GENATS_CLS_AL T_1S 

M 

NTB Design VersaPro (tm) Page: 37 
MAINS_CON_IND 

%C00006 
Mains Connected 

Indicator 

2 

GEN_RUN_IND 

%000007 
Generator 

Running Indicator 

GENCON_IND 

%M00384 %SODOM 

Generator ATS 1 Second Timer 
Faded to Close Contact 

Alarm 

LAMP_IEST_PB 

%100005 

Lamp Test PB 

MAINS_FAILED 

-II 

%000008 
Generator 
Connected 
Indicated 

MAINS_FAILEDJ... 

%100033 

BCC Maim Failed 

LAMP_TEST_PB 

--Ii 
%100005 

Lamp Test PB 

Program: BCC_4000_2 

( ) I 

%CC0009 
Mains Foiled 

Indicator 
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CAN_DOORS_OFT 
N_IND 

%C00029 

Canopy Doors 
Open Indicator 

Page: 38 

C: \Program Files \GI Fanuc Automation \ VcrsaPro \ Project \BCC_4000_2 MAIN.blk 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 334 of 835



03-Jul-03 18:02:05 

Program: BCC_4000_2 

N "1 B Design VersaPro (tm) Page: 39 

Block Name* _MAIN.blk 
Description' Control Logic for the Call for Sub Routines. 
Block Type' Ladder 
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1 

2 

3 

4 

5 

6 

7 

.174Written for EPAC. 
Project: Brisbane City Council Standby Generator Program. 

FST_SCN 

%S00001 

Set to 1 when the 
current sweep is 

the first sweep 

SEQ 

CALLI 

MAIN 

CALL 

ALARM 

AUD_ALM 

ICALL 

MODBUS 

ALLI 

Program: BCC_4000_2 

PRESETS 

CALI1 
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Block Name. PRESETS.blk 
Description. Control Logic Generator Presets. 
Block Type. Ladder 
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2 

Presets Routine 
=3 Move 1 to the Sequence Counter 

ALW_ON 

%S00007 
Always ON 

MOVE INT 

1 

IN -SEQ_CNT 

%R00001 
Sequence Counter 
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Block Name. MODBUS.blk 
Description. Control Logic for the Modbus RTU Communications Data. 
Block Type. Ladder 
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1 

2 

3 

4 

5 

NTB Design Versa Pro (tm) Page: 45 
F-E4Generator Modbus RTU Slave Interface 

40001 - Generator Sequence Number 
ALW_ON 

1 

%S00007 
Always ON 

SEL_AUTO- 

%100001 

Selector Switch 
Auto 

ALW_ON 

MOVE BOOL 

48 

IN 

%S00007 
Always ON 

MOVE BOOL 

48 

-MODBUS_INPUTS 

%R00002 
Modbus Digital 

Inputs 

AUTO_IND -IN Q-MODBUS_OUTPUTS 

%Q00001 
Controls in Auto 

Indicator 

ALW_ON 

1 

%sang 
Always ON 

MOVE BOOL 

16 

%R00005 
Modbus Digital 

Outputs 

GEN_OFF-IN Q-MODBUS_STATUS... 

%M00101 
Generator OFF 

ALW_ON 

%S00007 
Always ON 

GEN_RUNNING- 

%M00201 
Generator Running 

MOVE BOOL 

16 

IN 

%R00008 
Modbus Status 1 

-MODBUS_STATUS... 

%R00009 
Modbus Status 2 
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6 ALW_ON 

%S00007 
Always ON 

HIGH_HIGH_ALM- 

%M00300 
High High Alarm 

Program: BCC_4000_2 

MOVE BOOL 

100 

IN -MODBUS_ALARMS 

%R00010 
Modbus Alarms 

Page: 46 
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GLOBAL VARIABLES 

Page: 47 

Name Type Len Address Description Stored Val Scope Ret Ovr Ext 
SEL_AUTO BIT 1 %100001 Selector Switch Auto Global 
SE --EST BIT 1 %100002 Selector Switch Test Global 
SE AN BIT 1 %100003 Selector Switch Manual Global 
EM_STOP_PB BIT 1 %100004 Emergency Stop PB Global 
LAMP_TEST_PB BIT 1 %100005 Lamp Test PB Global 
ALM_RESET_PB BIT 1 %100006 Alarm Reset PB Global 
ALM_MUTE_PB BIT 1 %100007 Alarm Mute PB Global 
MAN_STR_PB BIT 1 %100008 Manaul Start PB Global 
MAN_STP_PB BIT 1 %100009 Manual Stop PB Global 
MAN_TRF_MAINS_PB BIT 1 %100010 Manual Transfer to Mains PB Global 
MAN_TRF_GEN_PB BIT 1 cY.100011 Manual Transfer to Generator Global 

PB 
SPD_STP_CRK BIT 1 %100017 Crank Cutout Relay Global 
SPD_UNDER BIT 1 %100018 Under Speed Relay Global 
SPD_OVER BIT 1 %100019 Over Speed Relay Global 
VOLTS_UNDER BIT 1 %100020 Under Voltage Relay Global 
VOLTS_OVER BIT 1 %100021 Over Voltage Relay Global 
ALT_TEMP BIT 1 %I00022 Alternator High Temperature Global 

Relay 
GEN_CB_TRIP BIT 1 %I00023 Generator CB Tripped Global 
MEN_FLT BIT 1 %I00024 MEN Fault Relay Global 
BAT_CHG_AC BIT 1 %100025 Battery Charger AC Relay Global 
BAT_CONT_LOW_V BIT 1 %100026 Control Battery Charger Low Global 

Voltage 
BP7 cTR_LOW_V BIT 1 %100027 Start Battery Charger Low Global 

Voltage 
Mmiimo_FAILED BIT 1 %100033 BCC Mains Failed Global 
MAINS_ATS_CLS BIT 1 %100034 BCC Mains ATS Closed Global 
GEN_ATS_CLS BIT 1 %100035 BCC Generator ATS Closed Global 
REM_STR BIT 1 %100036 BCC Remote Start Global 
REM_STP BIT 1 %100037 BCC Remote Stop Global 
OIL_P_LOW_SD BIT 1 %100041 Low Oil Pressure Shutdown Global 
OI L_P_LOW_W BIT 1 %100042 Low Oil Pressure Warning Global 
ENG_T_HI_SD BIT 1 %100043 High Engine Temperature Global 

Shutdown 
ENG_T_HI_W BIT 1 %100044 High Engine Temperature Global 

Warning 
RAD_WATER_LOW BIT 1 %100045 Low Radiator Water Level Global 
FUEL_LEV_LOW BIT 1 %I00046 Low Fuel Level Global 
FUEL_LEV_EMPTY BIT 1 %100047 Fuel Empty Global 
CAN_DOORS_OPEN BIT 1 %I00048 Canopy Doors Open Global 
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 %M00003 Step Sequence No.3 Global 
STEP_4 BIT 1 %M00004 Step Sequence No.4 Global 
STEP_5 BIT 1 %M00005 Step Sequence No.5 Global 
STEP_6 BIT 1 %M00006 Step Sequence No.6 Global 
STEP_7 BIT 1 %M00007 Step Sequence No.7 Global 
Si 8 BIT 1 %M00008 Step Sequence No.8 Global 
Si 9 BIT 1 %M00009 Step Sequence No.9 Global 
STEP_2_GE BIT 1 %M00022 Step Sequence No.2 GE Global 
GEN_OFF BIT 1 %M00101 Generator OFF Global 
AUTO_TEST_STR BIT 1 %M00102 Auto _Test Start / Stop Global 
REMOTE_STR BIT 1 %M00103 Remote Start Global 
MAINS_FAIL_STP BIT 1 %M00104 Mains Failed Stop Global 
REMOTE_STP BIT 1 %M00105 Remote Stop Global 
TEST_STR BIT 1 %M00106 Test Start Global 
TEST_STP BIT 1 %M00107 Test Stop Global 
GEN_RUN_OFF BIT 1 %M00108 Generator Run Off Global 
ENABLE_OFFLINE BIT 1 %M00109 Enable Generator to go Global 

Offline 
HH_ALM_OS1 BIT 1 %M00110 High High Alarm One Shot Global 
H_ALM_OS1 BIT 1 %M00111 High Alarm One Shot Global 
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 %M00116 Mains ATS Alarm One Shot Global 
GEN_RUNNING BIT 1 %M00201 Generator Running Global 
FAI L_STR_TM BIT 1 %M00202 Failed to Start Time Global 
FAIL_STR_DLY BIT 1 %M00203 Failed to Start Pulse Delay Global 
F/ "ITR_CNT BIT 1 %M00204 Failed to Start Counter Global 
Cf ;UTOUT BIT 1 %M00205 Generator Crank Cutout Global 
ENB_STR_DLY BIT 1 %M00206 Enable Start Delay for Alarms Global 
OIL_P_DLY BIT 1 %M00207 Oil Pressure Alarm Delay Global 
STR_UP_DLY BIT 1 %M00208 Startup Alarm Delay Global 
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GLOBAL VARIABLES 

Page: 48 

Name Type Len Address Description Stored Val Scope Ret Ovr Ext 
M ATS OPN 1 BIT 1 %M00209 Mains ATS Open Command Global 
GIATSICLS BIT 1 %M00210 Generator ATS Close Global 

Command 
G_ATS_OPN_1 BIT 1 %M00211 Generator ATS Open Global 

Command 
M_ATS_CLS_1 BIT 1 %M00212 Mains ATS Close Command Global 
M_ATS_CLS_ENB BIT 1 %M00213 Mains ATS Close Enable Global 
G_ATS_CLS_ENB BIT 1 %M00214 Generator ATS Close Enable Global 
HIGH_HIGH_ALM BIT 1 %M00300 High High Alarm Global 
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 Oil Pressure Shutdown Global 

Alarm 
ENG_T_SD_ALM BIT 1 %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 %M00315 Radiator Water Level Low Global 

Delay 
SPD_OVER_DLY BIT 1 %M00316 Over Speed Delay Timer Global 
HIGH_ALM BIT 1 %M00320 High Alarm Global 
SPD_UNDER_ALM BIT 1 %M00321 Under Speed Alarm Global 
VOLTS_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 Alternator High Temperature Global 

Alarm 
SPD_UNDER_DLY BIT 1 %M00331 Under Speed Alarm Delay Global 
VOLTS_UNDER_DLY BIT 1 %M00332 Under Voltage Alarm Delay Global 
VOLTS_OVER_DLY BIT 1 %M00333 Over Voltage Alarm Delay Global 
MEDIUM_ALM BIT 1 %M00340 Medium Alarm Global 
FUEL_LEV_EMPTY_ALM BIT 1 %M00341 Fuel Empty Alarm Global 
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 

Alarm 
ENG_T_W_ALM BIT 1 %M00362 High Engine Temperature Global 

Warning 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 
BAT_CONT_LOW_V_ALM BIT 1 %M00365 Control Battery Charger Low Global 

Voltage Alarm 
BAT_STR_LOW_V_ALM BIT 1 %M00366 Start Battery Charger Low Global 

Voltage Alarm 
FUEL_LEV_LOW_DLY BIT 1 %M00373 Fuel Level Low Alarm Delay Global 
BAT_CHG_AC_DLY BIT 1 %M00374 Battery Charger AC Failure Global 

Delay 
BAT_CONT_LOW_V_DLY BIT 1 %M00375 Control Battery Low Voltage Global 

Delay 
BAT_STR_LOW_V_DLY BIT 1 %M00376 Start Battery Low Voltage Global 

Delay 
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 
%M00401 
%M00402 

BIT 
BIT 
BIT 

1 

1 

1 

%M00400 
%M00401 
%M00402 

New Alarm 
**No Description** 
**No Description** 

Global 
Global 
Global 

%M00403 BIT 1 %M00403 **No Description** Global 
%M00404 BIT 1 %M00404 **No Description** Global 
%M00405 
%M00406 

BIT 
BIT 

1 

1 

%M00405 
%M00406 

**No Description** 
**No Description** 

Global 
Global 

%M00421 
%M00422 

BIT 
BIT 

1 

1 

%M00421 
%M00422 

**No Description** 
**No Description** 

Global 
Global 

%M00423 BIT 1 %M00423 **No Description** Global 
%M00424 BIT 1 %M00424 **No Description** Global 
%M00425 BIT 1 %M00425 **No Description** Global 
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Name 
%M00441 

Type 
BIT 

Len Address Description Stored Val 
1 %M00441 **No Description** 

Scope 
Global 

Ret 
R 

Ovr Ext 

% -- .12 BIT 1 %M00442 **No Description** Global R 

(YoN, 51 BIT 1 %M00461 **No Description** Global R 

%M00462 
%M00463 
%M00464 

BIT 
BIT 
BIT 

1 %M00462 **No Description** 
1 %M00463 **No Description** 
1 %M00464 **No Description** 

Global 
Global 
Global 

R 
R 

R 

%M00465 
%M00466 
%M00481 

BIT 
BIT 
BIT 

1 %M00465 **No Description- 
1 %M00466 **No Description** 
1 %M00481 **No Description** 

Global 
Global 
Global 

R 
R 

R 

%M00482 
%M00483 
%M00484 

BIT 
BIT 
BIT 

1 %M00482 **No Description *" 
1 %M00483 * *No Description** 
1 %M00484 **No Description** 

Global 
Global 
Global 

R 

R 

AUTO_IND BIT 1 %000001 Controls in Auto Indicator Global 
TEST_IND BIT 1 %Q00002 Controls in Test Indicator Global 
MAN_IND BIT 1 %000003 Controls in Manual Indicator Global 
REM_STR_IND BIT 1 %Q00004 Remote Start Indicator Global 
MAINS_AVAIL_IND BIT 1 %000005 Mains Available Indicator Global 
MAINS CON IND BIT 1 %000006 Mains Connected Indicator Global 
GEN_R-UN_IfCiD BIT 1 %000007 Generator Running Indicator Global 
GEN_CON_IND BIT 1 %000008 Generator Connected Global 

Indicated 
MAINS_FAILED_IND BIT 1 %Q00009 Mains Failed Indicator Global 
EM_STOP_IND BIT 1 %000010 Emergency Stop Indicator Global 
MEN FLT IND BIT 1 %000011 MEN Fault Indicator Global 
Olt 5 LOW_SD_IND BIT 1 %000012 Low Oil Pressure Shutdown Global 

Indicator 
OIL_r_LOW_W_IND BIT 1 %000013 Low Oil Pressure Warning Global 

Indicator 
ENG_T_HI_SD_IND BIT 1 %000014 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 %000017 Fuel Empty Indicator Global 
FUEL_LEV_LOW_IND BIT 1 %000018 Low Fuel Level Indicator Global 
SPD_OVER_IND BIT 1 %000019 Over Speed Indicator Global 
SPD_UNDER_IND BIT 1 %000020 Under Speed Indicator Global 
FAIL_TO_STR_IND BIT 1 %000021 Fail to Start Indicator Global 
VOLTS_UNDER_IND BIT 1 %000022 Alternator Voltage Under Global 

Indicator 
VOLTS_OVER_IND BIT 1 %000023 Alternator Voltage Over Global 

Indicator 
ALT_TEMP_IND BIT 1 %000024 Alternator High Temperature Global 

Indicator 
GEN_CB_TRIP_IND BIT 1 %000025 Generator CB Tripped Global 

Indicator 
BAT_CHG_AC_IND BIT 1 %000026 Battery Charger AC Indicator Global 
BA DNT_LOW_V_IND BIT 1 %000027 Control Battery Charger Low Global 

Voltage Indicator 
BAT_STR_LOW_V_IND BIT 1 %000028 Start Battery Charger Low Global 

Voltage Indicator 
CAN_DOORS_OPEN_IND BIT 1 %000029 Canopy Doors Open Indicator Global 
MAINS_ATS_OPN_CMD BIT 1 %000033 BCC Mains ATS Open Global 

Command 
GEN_ATS_CLS_CMD BIT 1 %000034 BCC Generator ATS Close Global 

Command 
GEN_SD_ALM BIT 1 %Q00035 BCC Generator Shutdown Global 

Alarm 
GEN_W_ALM BIT 1 %000036 BCC Generator Warning Global 

Alarm 
FUEL_LOW BIT 1 %000037 BCC Low Fuel Global 
GEN_RUN BIT 1 %000038 BCC Generator Running Global 
GEN_CON BIT 1 %000039 BCC Generator Connected Global 
SMR BIT 1 %000040 Starter Motor Relay Global 
GCR BIT 1 %000041 Governor Control Relay Global 
AAR BIT 1 %000042 Audible Alarm Relay Global 
SDAR BIT 1 %000043 Generator Shunt Trip Relay Global 
SEQ_CNT WORD 1 %R00001 Sequence Counter Global R 
MODBUS_INPUTS WORD 1 %R00002 Modbus Digital Inputs Global R 
MODBUS_OUTPUTS WORD 1 %R00005 Modbus Digital Outputs Global R 
MC IS_STATUS_1 WORD 1 %R00008 Modbus Status 1 Global R 
MC IS_STATUS_2 WORD 1 %R00009 Modbus Status 2 Global 
MODBUS_ALARMS 
%R00100 

WORD 
WORD 

1 %R00010 Modbus Alarms 
3 %R00100 **No Description** 

Global 
Global 

%R00103 WORD 3 %R00103 **No Description- Global 
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GLOBAL VARIABLES 
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Name Type Len Address Description Stored Val Scope Ret Ovr Ext 
%R00106 WORD 3 %R00106 **No Description** Global R 
%R00109 WORD 3 %R00109 **No Description** Global R 
%R00112 WORD 3 %R00112 **No Description** Global R 
%R00115 WORD 3 %R00115 "No Description** Global R 
%R00118 WORD 3 %R00118 **No Description** Global R 
%R00121 WORD 3 %R00121 **No Description** Global R 
%R00124 WORD 3 %R00124 **No Description** Global R 
%R00127 WORD 3 %R00127 **No Description** Global R 
%R00130 WORD 3 %R00130 **No Description** Global R 
%R00200 WORD 3 %R00200 **No Description** Global R 
%R00203 WORD 3 %R00203 **No Description** Global R 
%R00206 WORD 3 %R00206 "No Description** Global R 
%R00209 WORD 3 %R00209 **No Description- Global R 
%R00212 WORD 3 %R00212 **No Description" Global R 
%R00215 WORD 3 %R00215 **No Description** Global R 
%R00218 WORD 3 %R00218 **No Description" Global R 
%R00221 WORD 3 %R00221 **No Description** Global R 
%R00224 WORD 3 %R00224 **No Description** Global R 
%R00227 WORD 3 %R00227 **No Description" Global R 
%R00230 WORD 3 %R00230 **No Description** Global R 
%R00300 WORD 3 %R00300 **No Description** Global R 
%R00303 WORD 3 %R00303 **No Description" Global R 
%R00306 WORD 3 %R00306 **No Description** Global R 
%R00309 WORD 3 %R00309 **No Description** Global R 
%R00312 WORD 3 %R00312 **No Description** Global R 
%R00315 WORD 3 %R00315 **No Description** Global R 
%R00318 WORD 3 %R00318 **No Description** Global R 
%R00321 WORD 3 %R00321 **No Description" Global R 
%R00324 WORD 3 %R00324 **No Description" Global R 
%R00327 WORD 3 %R00327 **No Description** Global R 
%R00330 WORD 3 %R00330 **No Description" Global R 
%R00333 WORD 3 %R00333 **No Description** Global R 
%R00336 WORD 3 %R00336 **No Description** Global R 
%R00339 WORD 3 %R00339 **No Description** Global R 
FST_SCN BIT 1 %S00001 Set to 1 when the current 

sweep is the first sweep 
Global R 

LST_SCAN BIT 1 %S00002 Reset from 1 to 0 when the 
current sweep is the last 
sweep 

Global R 

T_10MS BIT 1 %S00003 0.01 Second Timer Contact Global R 
T_100MS BIT 1 %S00004 0.1 Second Timer Contact Global R 
T_1S BIT 1 %S00005 1 Second Timer Contact Global R 
T_1M BIT 1 %S00006 1 Minute Timer Contact Global R 
ALW_ON BIT 1 %S00007 Always ON Global R 
ALW_OFF BIT 1 %500008 Always OFF Global R 
PLC_BAT BIT 1 %S00014 Set to indicate a bad battery 

in the CPU 
Global R 

%R00133 WORD 3 %R00133 **No Description** Global R 
%R00136 WORD 3 %R00136 **No Description" Global R 
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NTB Design Versa Pro (tm) 

GLOBAL SUMMARY OF HIGHEST USED REFERENCE ADDRESSES 

MEMORY AREA 
Analog Input ( %AI) 
Analog Output ( %AQ) 
Input (%I) 
Output (%Q) 
Internal Memory (%M) 
Register (%R) 
Genius Global (%G) 
Genius Global (%GA) 
Genius Global (%GB) 
Genius Global (%GC) 
Genius Global (%GD) 
Genius Global (%GE) 
Temporary (%T) 
System (%S) 
System (%SA) 
System ( %SB) 
System (%SC) 
Program (%P) 

ADDRESS 
None Used 
None Used 
%100048 
%000048 
%M00484 
%R00341 
None Used 
None Used 
None Used 
None Used 
None Used 
None Used 
None Used 
%S00007 
None Used 
None Used 
None Used 
None Used 
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NTB Design 

Folder Name BCC_4000_2 
Nickname C4000_2 
Location C: \Program Files\GE Fanuc Automation \VersaPro 

\Project\BCC_4000_2 
Created 27-Jun-03, 16:36:03 
Modified 03-Jul-03, 18:02:02 
Description BCC, Standby Generator, 4000 
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Program: BCC_4000_2 

NTB Design Versa Pro (tm) Page: 2 

Block Name. AUD_ALM.blk 
Description. Control Logic for the Audiable Alarm Logic. 
Block Type. Ladder 
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03-Ju -03 18:02:05 NTB Design Versa Pro (tm) Page: 3 

1 Audible Alarm Control Logic 

NEW_ALM 
AAR 

2 

3 

4 

5 

6 

7 

9 

10 

11 

13 

14 

15 

%M00400 %Q03042 

New Alarm Audible Alarm 
Relay 

Mutes the New Audible Alarm 

ALM_MUTE_PB 
NEW_ALM 

P 

%I00007 
%M00400 

Alarm Mute PB 
New Alarm 

aSets the New Alarm Bit 

EM_STP_ALM 
W00401 

W00301 %1003401 

Emergency Stop 
Alarm 

%M00401 
NEW_ALM 

%M00401 

) 

YMC0400 
New Alarm 

MEN_ALM %MC0402 

'I') 1 

W00302 %M00402 

MEN Alarm 

%M00402 NEW_ALM 

( 0-1 
%M00402 

%M00400 
New Alarm 

OIL_P_SO_ALM 
%M00403 

I 

%M00303 %M00403 

Low Oil Pressure 
Shutdown Alarm 

%M00403 NEW_ALM 

I I 

%1000403 
IsM00400 

New Alarm 

ENGTSD_ALM %1000404 

s )---I 

%M00304 %10034134 

High Engine 
Temperature 

Shutdown Alarm 

%1000404 
NEW_ALM 

%M00404 

S 

%M03400 
New Alarm 

RAD_WATER_LOW 
%M03405 

_ALM 

%1000305 
%1000405 

Low Radiator 
Water Level Alarm 

NEW_ALM 

) 
%M00400 
New Alarm 

SPDOVER_ALM %M00406 

I I 

%1000306 

Over Speed Alarm 

Program: BCC_4000_2 
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17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

NTB Design VersaPro tm 
%M004136 

., , , 
NE 

SPD_UNDER_ALM 

---1 I 

%A 

Nor 

%A 

%M03321 
Under Speed 

Alarm 

%M00421 

------I 

WA 

NEI 

%MOW] 

VOLTS_UNDER_AL 
M 

I 

%h 

NEN 

%/v 

%M00322 
Alternator Voltage 

Under Alarm 

%M00422 

I 

-( 

NEN, 

%M00422 

VOLTS_OVERALM 

II 

( 
%AI 

New 

%N 

%M00323 
Alternator Voltage 

Over Alarm 

%M00423 

I I 

( 

%N 

NEN 

%M00423 

GEN_CB JR1P_AL.. 

I I 

%M 

New 

%M 

%M013324 

Generator CB 
Tripped Alarm 

%M00424 

I 

%AA 

NEW 

%M00424 

ALT_TEMP_ALM 

I 

%MI 

New 

%MI 

%M00325 
Alternator High 

Temperature 
Alarm 

%M00425 NEW 

I I 

%M03425 

FUELLEV_EMPTYA 
LM 

( 
%M( 

New 

%M( X, %M013341 

Fuel Empty Alarm 

%MI30441 

%M( 

NEW 

%A.400441 

FAIL_TO_STR_ALM 

%MC 

New 

%MC 

%M00342 
Fail to Start Alarm 

%MC 

Program: BCC_4000_2 

Page: 4 
_ALM 

S 

Alarm 

21 

I 

00421 

_ALM 

s) 

Alarm 

22 

00422 

_ALM 

) 

Alarm 

23 

13423 

_ALM 

Alarm 

24 

I') I 

0424 

_ALM 

Alarm 

25 

25 

ALM 

Alarm 

LM 

larm 

2 

s) I 

0442 
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31 

%M00442 

s 

32 

33 

34 

35 

37 

38 

39 

41 

42 

43 

NTB Design Versa Pro (tm) Page: 5 
NEWALM 

%M00442 %/400400 
New Alarm 

OIL_P_W_ALM %W0461 

%M00361 %M00461 

low Oil Pressure 
Warning Alarm 

%M00461 NEW_ALM 

%M00461 

S 

%M03400 
New Alarm 

ENG_TW_ALM %M00462 

%M00362 %M00462 

High Engine 
Temperature 

Warning Alarm 

%Iv/00462 NEW_ALM 

IJA00462 

S 

ILM03400 

New Alarm 

UELLEV_LOW_AL %M03463 

M 

I 

%/v100363 

Low Fuel Level 
Alarm 

%Mr00463 NEW AIM 

%M00463 %M00400 
New Alarm 

TAT_CHG_AC_AL %M00464 

---I I (V-1 
%M00364 %ME0:164 

Battery Charger 
AC Alarm 

%M00464 NEW_ALM 

I I 

s 

%M03403 
New Alarm 

IAT_CONT_LOW %ME0465 

t_ALM 

96M00365 %M00465 

Control Battery 
Charger Low 
Voltage Alarm 

%M00465 NEW_ALM 

%M00465 %6'100400 
New Alarm 

BAT_STR_LOWVA %M00466 

LM 

%M013366 %M00466 

Start Battery 
Charger Low 

Voltage Alarm 

%M00466 NEW_ALM 

S 

%M00466 %MEMO 
New Alarm 

4AINS_ATS_OPN_ %M133481 
JM 

1)-1 
%M00381 %MC0481 

Mains ATS Failed 
to Open Alarm 
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45 

46 

47 

48 

49 

50 

51 

NTB Design VersaPro tm 
%MOWS I 

--1 1 

- . 

NE, 

%M00481 

MAINSATS_CLS_A 
LM 

%.1, 

No. 

%A 

i 1 

W00382 
Mains ATS Failed 
to Close Alarm 

%M00482 

Vs 

NET 

%M00482 

GENATS_OPN_AL 
M 

1 

%S. 

Nev 

%Iv 

%M00383 
Generator ATS 

Foiled to Open 
Alain 

%M02483 

IA 

NET 

1 

GEN_ATS_CLSAL 
SA 

( 

Istv 

Nov 

%Sr 

%M00384 
Generator ATS 

Faied to Close 
Alarn 

%M00484 

( 

%Iv 

NB 

'11,400484 

( 

%A, 

Nev 

Program: BCC_4000_2 C: \ Program Files \ Fanuc Automation \VcrsaPro \ Project\ BCC_4000_2 
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s) 

Alarm 

2 

2 

ALM 

Atoms 

3 

-r) 

_ALM 

Alarm 

VALM 

S 

roaoo 

Alarm 
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A UD_ALM.blk 
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Block Name. ALARM.blk 
Description- Control Logic for the Generator Alarms. 
Block Type. Ladder 
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03 -JT 

2 

3 

4 

5 

NTB Design VersaPro (tm 
...e s A. 445, - 

El/Generator High High Alarms 

EM_SIP_ALM HIGHHIGH_ALM 

I 

%M00301 
Emergency Stop 

Alarm 

MEN_ALM 

( ) I 

%MC03013 

High High Alarm 

%M00302 
MEN Alarm 

OrL_P_SD_ALM 

I 

%M00303 

Low al Pressure 
Shutdown Alarm 

ENG_TSD_ALM 

---I 
%M00304 

High Engine 
Temperature 

Shutdown Alarm 

RAD_WATER_LO 
W_ALM 

I 

%MOMS 
Low Pociotor 
Water Level 

Alarm 

SPOOVEP_ALM 

%M00306 
Over Speed Alarm 

ciGenerator High Alarms 

SPO_UNDEPALM HIGH_ALM 

I 

%M00321 
Under Speed 

Alarm 

VOLTS_UNDER_AL 
M 

) 1 

%M00320 
High Alarm 

%M00322 

Alternator 
Voltage Under 

Alarm 

VOLTSOVEP_AL 
M 

1 
1--- 

%M00323 
Alternator 

Voltage Over 
Alarm 

GENCB_TRIP_AL 
M 

II 
%M00324 

Generator CB 
Tripped Alarm 

ALT_TEMP_ALM 

II 
%M130325 

Alternator High 
Temperature 

Alarm 

dGenerator Medium Alarms 
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I 

03-Jul-03 18:02:05 NTB Design Versa Pro (tm) Page: 9 
A 

FUEL J1 _LEV_EMPTY 

-----1 1 

7 

8 

9 

%M003411 

Fuel Empty Alarm 

r'AIL_TO_STR_ALM 

---II 
%M00342 

Fall to Start Alarm 

tv1AINS_ATS_OPN 
ALM 

%1400381 

Mains ATS Failed 
to Open Alarm 

GEN_ATS_CLS_AL 
M -II 

%M00384 
Generator ATS 

Foled to Close 
Alarm 

MEDRJM_ALM 

%M03340 

Medium Alarm 

Generator Low Alarms 

OIL_P_W_ALM 

%M00361 

Low Oil Pressure 
Warning Alarm 

ENG_T_W_ALM 

---1 
%M00362 

High Engine 
Temperature 

Warning Alarm 

FUELLEV_LOW 
LM 

%M00363 
Low Fuel Level 

Alarm 

BAT_CHGAC_ 
M 

%M00364 
Battery Charger 

AC Alarm 

BAT CONS LOW 
V_ALM 

%11/4400365 

Control Battery 
Charger Low 

Voltage Alarm 

BAT_STR_LOW_V_ 
ALM 

%/v100.366 

Start Battery 
Charger Low 

Voltage Alarm 

MAINSATS_CLS_ 
ALM 

%M00382 
Mains ATS Foiled 

to Clare Alarm 

GEN_ATS_OPN_A 
LM 

%M00383 
Generator ASS 

Failed to Open 
Alarm 

LOW_ALM 

%M03360 

Low Alarm 

dGenerator Emergency Stop Alarm 
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10 EMSTOP_PB 

11 

12 

13 

14 

15 

16 

17 

18 

NTB Design VersaPro (tm) 
EMSTP_ALM 

Page: 10 

V I 

%100004 

Emergency Stop 
PB 

EM_STP_ALM ALMRESET_PEI 

\ r 1 

%M03301 

Emergency Stop 
Alarm 

EM_STOP_IND 

( )-I 

-I I-/1---- 
%M00301 

Emergency Stop Alarm Reset PB 

Alarm 

EMS1P_ALM 

%M00331 
Emergency Stop 

Alarm 

LAMP_TEST_PB 

%000310 
Emergency Stop 

Incficcrtor 

%1,30005 

lamp Test PB 

dGenerator MEN Alarm 

MEN FLT MENJ.IM 

) 1 

%103024 

MEN Fault Relay 

MEN_ALM ALM_RESET_PB 

%M00302 

MEN Alarm 

MEN_FLT_IND 

)---I 

I 

%M00302 
MEN Alarm 

MEN_ALM 

A 
%100006 

Alarm Reset PB 

I I 

%M00302 
MEN Alarm 

LAMP_TEST_PB 

%600011 
MEN Fault 
Indicator 

I 

%100005 

Lamp Test PB 

Generator Low Oil Pressure Shut Down Alarm 

OILP_LOW_SD OIL_P_DLY OILP_SD_ALM 

I I 1 

%roc.] %M00207 

Low Oil Pressure Oil Pressure 
Shutdown Alarm Delay 

OILP_SDALM ALMRESET_PB 

%M00303 

Low Oil Pressure 
Shutdown Alarm 

011_P_LOW_SD_IN 
D 

( )----1 

A 
%M00303 

Low Oil Pressure Alarm Reset PB 

Shutdown Akrm 

OIL_P_SD_ALM 

%M03303 
Low Oil Pressure 
Shutdown Alain 

LAMP_TEST_Pfi 

%QOM I 2 

Low Oil Pressure 
Shutdown 
Indicator 

I 

Lapp Test PB 

dGenerator High Engine Temperature Shut Down Alarm 
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03-Jul-03 18:02:05 NIB Design Versa Pro (tm) Page: 11 
19 ENG_T_HI_SD STR_UPDLY 

I I I 

%103043 %M002013 

High Engine Startup Alarm 
Temperature Delay 

Shutdown 

20 

21 

22 

23 

24 

25 

26 

ENG_T_SD_ALM 

ENG_T_SD_ALM ALM_RESET PB 

%M00304 %100006 
High Engine Alarm Reset PB 

Temperature 
Shutdown Alarm 

ENG_T_SD_ALM 

%M00304 

High Engine 
Temperature 

Shutdown Alarm 

ENG_T_HISD_IND 

%M00304 
High Engine 
Temperature 

Shutdown Alarm 

LAMP_TEST_PB 

II 
%IC0005 

Lamp Test PB 

%000014 
High Engine 
Temperature 

Shutdown 
Indicator 

dGenerator Low Radiator Water Level Alarm 

RADWA1ERLOW 

I I 

%100045 

Low Radiator 
Water Level 

1MR TENTHS 

%R00300 

50 - pv 
%R00300 

RAD WATER_LOW 
DLV 

RAD_WATER_LOW 
DLV 

( )1 
%M00315 

Radiator Water 
Level Low Delay 

RAD_WATER_LOW 
LALM 

%M00315 
Radiator Water 
Level Low Delcry 

RAD_WATERLOW ALM_RESET_PB 

_ALM 

%M00305 %100006 
Low Radiator Alarm Reset PB 

Water Level Alarm 

RAD_WATER_LOW 
ALM -II 

%MC0305 
Low Radiator 

Water Level Alarm 

RAD_WATERLOW 
IND 

%Mn(1,05 
Low Radiator 
Water Levet 

Alarm 

LAMPTEST_PE1 

%100005 

Lamp Test PB 

( 
%Q00016 

Low Radiator 
Water Level 

InclIccrtor 

Generator Over Speed Alarm 

GCR 

I------ 
%C100041 

Governor Control 
Relay 

TMR TENTHS 

%R00339 

50 -pv 
%R00339 

SPD_OVER_DLY 

Program: BCC_4000_2 

( 

%M03316 
Over Speed Delay 

Timer 
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03-Jul-03 18:02:05 NTB Design Versa Pro (tm) Page: 12 
27 SPDOVER SPD_OVERDLY 

%I00019 %M00316 
Over Speed Relay Over Speed 

Delay Timer 

28 

29 

30 

31 

32 

33 

34 

SPD_OVER_ALM ALMRESE1_PB 

I/1 
%03306 %130306 

Over Speed Alarm Alarm Reset PG 

SPD_OVERALM -I I 

SPD_OVER_ALM 

%MC0306 
Over Speed Alarm 

%00306 
Over Speed 

Alarm 

LAMP_TEST_PB 

---II 
%10:005 

Lamp Test PB 

SPD_OVER_IND 

%003019 
Over Speed 

Indicator 

orenerator Under Speed Alarm 

SPD_UNDER STRUPDLY 

%100018 %M00208 

Under Speed Startup Alarm 
Relay Delay 

SPD_UNDER_DLY 

IMP TENTHS 

%R00303 

-PV 
%ROM) 

SPD_UNDER_DLY 

%M03331 

Under Speed 
Alarm Delay 

SPD_UNDER_ALM 

00331 
Under Speed 
Alarm Delay 

SPO_UNDER_ALM ALM_RESET_PB 

A 
%MC0321 1.1130306 

Under Speed Alarm Reset PB 

Alam 

SPO_UNDER_ALM 

3.C0321 
Under Speed 

Alarm 

LAMP_TEST_PB 

II 
%103005 

Lamp Test PB 

%03321 
Under Speed 

Alarm 

SPD_UNDER_IND 

%Q03020 

Under Speed 
Indicator 

gGenerator Under Voltage Alarm 

VOLTS_UNDER STR_UP_DLY 

II II 
%00020 %M00208 

Under Voltage Startup Alarm 
Relay Delay 

Program: BCC_4000_2 

TMR TENTHS 

%R00306 

50 -PV 
%R03306 

VOLTS_UNDER _D. 

( 

%M05332 
Under Voltage 
Alarm Delay 
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35 VOLTS_UNDEP_D 

I 

36 

37 

38 

39 

40 

41 

42 

%M00332 
Under Voltage 

' Norm Delay 

NTB Design VersaPro (tm) Page: 13 
VOLTSUNDER_AL 
M 

VOLTS_UNDERAL ALM_RESET_P8 
M 

--I I-IA-- 
W100322 %130006 

Alternator Voltage Alarm Reset PB 

Under Alarm 

\rOLTS_UNDER_AL 
M -II 

W00322 
Alternator 

Voltage Under 
Alarm 

lAMP_TEST_PB 

--I I 

%103005 
Lamp Test PB 

%M03322 
Alternator Voltage 

Under Alarm 

VOLTS_UNDER_IND 

%0001322 
Alternator Voltage 

Under Indicator 

Generator Over Voltage Alarm 

VOLTS OVER STR_UP_DLY 

%10002l %M00208 
Over Voltage Startup Alarm 

Relay Delay 

VOLTS OVER_DLY 

TMR TENTHS 

%500309 

0 - pv 
%R00309 

VOLTS OVER_DLY 

( 
168/03333 

Over Voltage 
Alarm Delay 

VOLTS_OVER_ALM 

%8A00333 

Over Voltage 
Alarm Delay 

VOLTS_OVER_ALM ALM_RESET_PB 

W00323 %100006 
Alternator Voltage Alarm Reset PB 

Over Alarm 

VOLTS_OVER_ALM 

%M00323 
Alternator Voltage 

Over Alarm 

VOLTS_OVER_IND 

%M00323 
Alternator 

Voltage Over 
Alarm 

IAMP_TEST_PB 

1.100005 

Lamp Tesi PB 

%Q00023 
Alternator Voltage 

Over Indicator 

Generator CB Tripped Alarm 

GEN_CB_TRIP 

W0023 
Generator CB 

Tripped 

GENCB_TRIP_AL.. ALM_RESET_PB 

A 
%M00324 W0306 

Generator CB Alarm Reset PB 

Tripped Norm 
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43 GEN_CB_TRIP_AL. 

NIB Design VersaPro (tm) 
GEN_CURIP_IND 

Page: 14 

I I 

%.M00324 

Generator CB 
Tripped Alarm 

LAMP_TEST_FS 

l )---I 
%COONS 

Generator CB 
Tripped Incicator 

----1 
'tf.100005 

Lamp Ted PB 

44 dGenerator High Alternator Temperature Alarm 

45 ALT TEMP STR_UP_DLY ALT TEMP_ALM 

I 

%100022 %M002013 

Alternator High Startup Alarm 
Temperature Relay Delay 

ALT_TEMP_ALM ALM_RESET PB 

)-I 
%M00325 

Alternator High 
Temperature 

Alarm 

--I A 
%M00325 %100006 

Alternator High Alarm Reset PB 

Temperature 
Alarm 

ALT_TEMP_ALM ALT_TEMP_IND 

1 

46 

%1400325 

Alternator High 
Temperature 

Alarm 

LAMP_TEST_PB 

) I 

%603024 
Alternator High 
Temperature 

Indicator 

%100005 

Lamp Test PB 

47 Generator Fuel Level Empty Alarm 

48 FUEL_LEVEMPTY 
1MR TENTHS 

%T020312 

%R00312 

FUEL _LEV_EMPTY_C 
LY 

1 
I 

%100047 

Fuel Empty 

`o -PV 

( )---I 
%M00351 

Fuel Level Empty 
AJarrn Delay 

49 LFUyEL_LEV_EMPTY_C FUEL_LEV_EMPTV_A 

LM 

%M00351 
Fuel Level Empty 

Alarm Delay 

FUELLEV_EMPTYA ALMRESETPB 
LM 

( )-I 
%M00341 

Fuel Empty Alarm 

1----1/1--- 
%M0034 I %100006 

Fuel Empty Alarm Alarm Reset PB 

FULmEL_LEV_EMPTY_A FUEL_LEV_EMPW _I 

ND 

1 

50 

%M00341 
Fuel Empty Alarm 

LAMP_TESTPEI 

( ) 1 

%QOM I 7 

Fuel Empty 
Indicator 

%1COODS 

Lanp Ted PB 

51 Generator Fail To Start Alarm 
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52 FAIL_STR_CNT 

53 

54 

55 

56 

57 

58 

59 

60 

%M00204 
Riled to Start 

Counter 

rAIL_TOSTR_ALM ALMRESET_PB 

I/1 
1,M00342 %1C0005 

Fall to Start Alarm Alarm Reset PB 

FAL_TOSTR_ALM 

II 
%M00342 

FoN to Start Alarm 

LAMP_TEST_PB 

%100005 

Lamp Test PB 

NTB Design VersaPro (tm) Page: 15 
FAIL TO 

( 

%M03342 
Foil to Start Alarm 

FAIL_TO_STR_IND 

%00:1021 
Fa to Stay 
Indicator 

Generator Low Oil Pressure Warning Alarm 

OIL_P_LOWW OIL_P_OLY 

%100042 %M00207 
Low Oil Pressure Oil Pressure 

Warning Alarm Delay 

OIL_P_WALM 

011_P_W_ALM ALM_RESET_PB 

1.M00361 %100006 

Low Oil Pressure Alarm Reset PB 

Warning Alarm 

OIL_P_W_ALM 

%M00361 
Low Oil Pressure 
Warning Alarm 

LAMP_TEST_PB 

%IC0005 

Lamp Test PB 

%M0036) 

Low Oil Pressure 
Warning Alarm 

011_P_LOW_W_IN 

%000013 
Low Oil Pressure 

Warning Indicator 

D7Generator High Engine Temperature Warning Alarm 

ENG THIW STR_UP_DLY ENG_T_W_AUN 

%100044 1.A4CO208 

High Engine Startup Alarm 
Temperature Delay 

Warning 

ENG_T_W_ALM ALM_RESETPB 

%M00362 %100006 

High Engine Alarm Reset PB 

Temperature 
Warning Alarm 

ENG_TW_ALM 

Vs400362 
High Engine 

Temperature 
Warning Alarm 

ENG_T HI WIND 

%MOOS& 
High Engine 
Temperature 

Warning Alarm 

LAMP_TEST_PB 

%100005 

Lamp Test PB 

%OEM I 
High Engine 
Temperature 

Warning Indicator 

Generator Fuel Level Low Alarm 
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61 

FUEL_LEV_LOW 

62 

63 

64 

65 

66 

67 

68 

I I 

%100046 

Low Fuel Level 

FUEL LEV LOW_01 
V 

1.MIX1373 
Fuel Level Low 
Alan, Delay 

EMS TENTHS 

SR00315 

`50 -PV 
%51X1315 

NTB Design VersaPro (tm) Page: 16 
FUELLEV_LOWDL 

( 

%M00373 
Fuel Level Low 
Alarm Delay 

FUEL_LEV_LOW_AL 
M 

FUEL_LEV_LOW AL ALM_RESET_P8 

II V 
%M00363 W0006 

Low Fuel Level Alarm Reset P8 

Alarm 

:.1EL_LEV_LOW_AL 

II 
%M00363 

Low Fuel Level 
Alarm 

LAMP_TEST_PB 

II 

%100005 

Lamp Ted PB 

} I 

%M00363 
Low Fuel Level 

Alarm 

FUELJEV_LOW_IN 

) I 

%003318 
Low Fuel Level 

Indicator 

dGenerator Battery Charger AC Fail Alarm 

BAT_CFIG_AC 

8.100025 

Battery Charger 
AC Relay 

BAT_CHGAC_DLY 

TMR TENTHS 

%R00318 

603 -PV 
%R00318 

BAT_CHG_ACDLY 

( 

%M03374 
Battery Charger 
AC Future Delay 

BAT_CHG_ACAL 
M 

968400374 

Battery Charger 
AC Foikme Delay 

BATCHG_AC_AL ALMRESET_PB 
M 

II A 
%7000364 %100006 

Battery Charger Alarm Reset PB 

AC Alarm 

F,1AT_CHGACAL 

Battery Charger 
AC Alarm 

BAT_CHG_AC_IND 

%8400364 

Battery Charger 
AC Alarm 

LAMP_TEST_PB 

-II 
%103IX15 

Lamp Test PB 

%CC0026 
Battery Charger 

AC Indicator 

!Generator Control Battery Low Voltage Alarm 
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69 EI,ATCONT_LOW_ 

70 

71 

72 

73 

74 

75 

76 

%100026 

Control Battery 
Charger Low 

Voltage 

BATCONT_LOW_ 
V_DLY 

IMR TENTHS 

%IKI032I 

300 -PV 
%R00321 

NTB Design VersaPro (tm) Page: 17 
BAT_CONT_LOW 
V_DLY 

%M00375 

Control Battery 
Low Voltage 

Delay 

BAT_CONT_LOW_ 
V_ALM 

TA400375 

Control Battery 
Low Voltage 

Delay 

13AT_CONT LOW_ ALM_RESET PB 

V_ALEA 

%MOON'S %100006 

Control Battery Alarm Reset PB 

Charger Low 
Voltage Alarm 

BAT_CONT_LOW_ 
V_ALM 

( 
ILMC0365 

Control Battery 
Charger Low 

Voltage Alarm 

BAT_CONT_LOW 
VIND 

%M00365 
Control Battery 

Charger low 
Voltage Alarm 

LAMP_TEST_PB 

II 
%ICOOOS 

Lamp Test PB 

( 
W03027 

Control Battery 
Charger Low 

Voltage Indicator 

dGenerator 
Start Battery Low Voltage Alarm 

BAT_STR_LOW_V 

%IC0027 
Start Battery 
Charger Low 

Voltage 

BAT_STR_LOW_V_D 
LY 

TMR TENTHS 

%R00324 

600 -PV 
%Ed30324 

BAT_STR_LOW_V_D 

IV 

%MC0376 
Stall Battery Low 
Voltage Delay 

BAT_STR_LOW_V_A 
IM 

%M00376 
Start Battery Low 
Voltage Delay 

BATSTR_LOW_V_A ALM_RESET_PB 

LM 

L fn 

%M00366 V00006 
Start Battery Alarm Reset PB 

Charger Low 
Voltage Alarm 

BAT_STR_LOW_V_A 
LM 

II 
%M00366 

Start Battery 
Charger low 
Voltage Alarm 

LAMP_TEST_PB -II 
%100005 

land Test PB 

( ) I 

%M00366 
Start Battery 
Charger Low 

Voltage Alarm 

BAT_STR_LOW_V_I 
ND 

%000328 
Start Battery 
Charger Low 

Voltage Indicator 

Eipains ATS Fail to Open Alarm 
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77 

78 

79 

80 

81 

82 

83 

NTB Design VersaPro (tm) Page: 18 

CMD 

H 

53 - 

TMR TENTHS 

%R00327 

pv 
%f700327 

PAPJM Alb_CAN_ 
ALM 

H I 1---- 
%000033 W0034 %M00201 

BCC Mains ATS BCC Mains ATS Generator 
Open Command Closed Running 

MAINS_ATS OPN_ ALM_RESET_PB 
ALM 

() I 

%M00381 

Mains MS Failed 
to Open Atom 

---1 1-----1/1 
W00381 %100006 

Mains ATS Failed Alarm Reset PB 

to Open Adam 

dMains ATS Fail to Close Alarm 

MAINS_ATS_OPN_ MALNS_ATSCLS MAWS-FAILED 
CMD TMR TENTHS 

%R00330 

R0030 % 3 

MANS_ATS_CLS_A 
LM 

%000033 %1003.34 %100033 

BCC Mains ATS BCC Mains ATS BCC Mains FA 
Open Command Closed 

MAINS_ATS_CLS_A ALM_RESETPB 
IM 

6o -w 

( ) I 

W00382 
Mains AIS Faled 
to Close Alum 

----1 1-------V1 
%Main W0036 

Mans ATS Failed Alarm Reset PB 

to Close Alarm 

dGenerator ATS Fail to Open Alarm 

GENAIS_CLS_CM GENATS_CLS MAINS_FAILED 

D 
TMR TENTHS 

%R00333 

%R00333 

GERATS_OPN_AL 

M -0-1 1 V1 
%900034 %.100115 W00033 

BCC Generator BCC Generator BCC Mains Failed 
ATS Close ATS Closed 
Command 

GEN_ATSOPNAL ALM_RESET_PB 
M 

50 -pv 

( )--I 
W103383 

Generator ATS 

Failed to Open 
Alarm 

I 1----lA 
W033133 %100006 

Generator ATS Alarm Reset PB 

Failed to Open 
Alarm 

Generator ATS Fail to Close Alarm 

GEN_ATSCLS_CM GEN_ATSCLS GEN_RONNING 
IMP TENTHS 

%1200336 

1,,R00336 

GEN_ATSCLS_AL 

1 

W00034 W0335 woreoi 
BCC Generator BCC Generator Generator 

MS Close ATS Closed Running 
Command 

GEN_ATS_CLS_AL ALM_RESETPB 
M 

50 -pv 

( )-I 
%/v100384 

Generator ATS 

Foiled to Close 
Alarm 

A 
%M003134 %100305 

Generator AIR Alarm Reset PB 

Faded to Close 
Adam 
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Program: BCC_4000_2 

NTB Design Versa Pro (tm) Page: 19 

Block Name. SEQ.blk 
Description. Control Logic for the Generator Operation Sequences. 
Block Type. Ladder 
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2 

3 

4 

5 

6 

NTB Design VersaPro (tm) Page: 20 

dGenerator 
OFF State 

SEL_AUTO SEL,TEST SELMAN 

W3001 %100302 8.100033 
Selector Switch Selector Switch Selector Switch 

Auto Test Manual 

GEN_OFF 

7 

10800101 
Generator OFF 

SEQCNT 

%R00001 

Sequence 
Counter 

IMP TENTHS 

%ROOM° 

25 -w 
%R00100 

GENOFF 

( 

10/00101 
Generator OFF 

dGenerator 
Automatic Start and Stop Logic 

MAINS-FAILED MAINS_FAIL_STP GENOFF HIGHHIGH_ALM H1GHALM MEDIUM_ALM 

%10333 %19100141 

BCC Moire Failed Mohs Failed Stop 

REMOTE_STR REMOTESTR REMOTE_STP 

1 I I I V 
%M00103 %M00103 %M00105 

Remote Start Remote Start Remote Stop 

TEST_STP TEST SIP 

-HA 
W00106 W00107 
Test Start Test Stop 

AUTO_TEST_STR 

%IL/100102 

Auto & Test Start / 
Stop 

MAINS JAILED 

A 
I.000101 %M3303 %M013320 %M03340 

Generator OFF High High Alarm High Alarm Medium Alarm 

TMP TENTHS 

%100333 

BCC Mains Failed 

%R00106 

1200 _pr 
%1:00105 

SELAUTO REMSTR 

16100:01 

Selector Switch 
Auto 

1.100036 
BCC Remote Start 

MAJNS_ATS_CLS_A GEN_PUNNING 
LM 

%M03382 %M00201 
Mdns ATS Foiled Generator 
to Close Alarm Running 

REMOTE_STR 

%M00103 
Remote Start 

Program: BCC_4000_2 

REMOTE STP 

VI 
WO)10.5 

Remote Stop 

IMP TENTHS 

%R00103 

5-PV 
%18-10103 

AUTO_TESTSTR 

( ) I 

%M03102 

Auto & Test Start / 
Stop 

MAINS_FAIL_STP 

IMP TENTHS 

%Ii00109 

5 -PV 
%R00109 

( 

W03104 
Mains Faded Stop 

C: \Program Files\ GE Fanuc Automation\VcrsaPro\ Project \BCC_4000_2 

REMOTE_STR 

( 
UAC0103 

Remote Start 

SEQ.blk 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 367 of 835



03-Jul-03 18:02:05 
8 SEL_AUTO REM SIP 

%100037 

Selector Switch BCC Remote 
Auto Stop 

9 

10 

11 

12 

13 

SEL_TEST 

HIGH_HIGH_ALM 

%M03300 
High High Alarm 

HIGH_ALM 

-I I 

%MOM° 
HIgh Alarm 

MEDIUM_ALM 

II 
%M00340 

Medium Alarm 

TMR TENTHS 

V00112 

5 pv 
%800112 

N IB Design VersaPro (tin) Page: 21 
REMOTE_STP 

%100002 

Selector Switch 
Test 

SEL_TEST 

VI 
%100002 

Selector Switch 
Test 

IMP TENTHS 

%R03115 

10 pv 
%R00115 

) I 

ILM00105 
Remote Stop 

TMR TENTHS 

%R00118 

10 -pv 
%120011B 

TEST_S1R 

%M00106 
Test Start 

TESTS1P 

%MC0107 
Test Stop 

17.4/Generator Sequence 1 -- 2 
1=9 Starting the Generator 

GEN_RUNOFF HIGHH1GH_ALM HIGHALM MED1UM_ALM SEL_AUTO AUTQTEST_STR STEP 

V1 
%M00108 %M00303 %1400320 %M00340 

enerator Run Ott High High Alarm High Alarm Medium NOM 

SPD_STP_CRl< 

%100017 

Crank Cutout 
Relay 

OFDT TENTHS 

%R00121 

150 -pv 
%R00121 

I I II 
%100001 %M00102 

Selector Switch Auto & Test Start 
Auto / Stop 

SEL_TEST AUTO_TEST_STR 

I I 

%100002 %M021102 

Selector Switch Auto & Test Start 
Test / Stop 

SEL_MAN MAN STR_P8 

%100033 %100008 

Selector Switch Monad Start PS 

Manual 

%M00001 

Step Sequence 
No.1 

MOVE 1NT 

2 -IN - SEO_CNT 

%R00001 

Sequence 
Counter 

GEN_RUNOFF 

Program: BCC_4000_2 

( 

%.M0010B 

Generator Run Ott 
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14 

STEP_T 

If 

15 

16 

17 

18 

19 

20 

21 

22 

NTB Design VersaPro (tm) Page: 22 
ENABLE_OFFUNE 

R 

%M00001 %M00109 
Step Sequence Enable Generator 

No.1 to go Offline 

rEeGenerator Sequence 2 -- 3 
Generator Running at Rated Speed 
Generator Warmup Time 

SELAUTO GEN_RUNNING STEP2E 

%100301 

Selector Switch 
Auto 

SEL TEST 

%M00201 %M03002 
Generator . Step Sequence 

Running No.2 

50 

%103002 
Selector Switch 

Test 

SELMAN GEN_PUNNING STEP_2E 

II II II 
%103003 %M00201 %M00002 

Selector Switch Generator Step Sequence 
Manual Running No.2 

IMP TENTHS 

%R00124 

PV 
%R00124 

50_ 

TMR TENTHS 

%1200127 

PV 
%R00127 

SELAUTO SPD_STP_CRK AlffO_TEST_STR STEP_2_E 

%103031 

Selector Switch 
Auto 

SEL_TEST 

%COON 
Selector Switch 

Test 

SELAUTO 

%00301 
Selector Switch 

Auto 

SELTEST 

A 

3- 

MOVE INT 

El 0 

%103017 W.430102 %MOO= 
Crank Cutout Auto & Test Start / Step Sequence 

Relay Stop No.2 

SPD_STP_CRK AUTO_TEST_STR STEP_2_E 

%100002 

Selector Switch 
Test 

%100017 14030102 tkM00002 
Crank Cutout Auto & Test Start) Step Sequence 

Relay Stop No.2 

SELMAN SPDSTP_CRK MAN_STP_PB STEP_2E 

3_ 

MOVE INT 

El 0 

MOVE INT 

N 0- SEO_CNT 

9_ 

.003003 %00017 %100009 ttM00002 
Selector Switch Crank Cutout Manual Stop PB Step Sequence 

Manual Relay No.2 

SELMAN SPD_STP_CRK MAN_STP_PB STEP_2_E 

1.100003 W0017 %/00009 %M00032 
Selector Switch Crank Cutout Manual Stop PB Step Sequence 

Manual Relay No.2 

9 

MOVE INT 

IN 

MOVE INT 

IN 

MOVE INT 

N 0 

%R00001 

Sequence 
Counter 

- SEO_CNT 

%000001 
Sequence 
Counter 

- SEO_CNT 

%R03001 
Sequence 

Counter 

SEOCNT 

%R03001 
Sequence 

Counter 

-SEOCNT 

%R00001 

Sequence 
Counter 

SEO_CNT 

%ROOCO I 

Sequence 
Counter 

FF4Generator Sequence 3 -- 4 
1=3 Generator Running at Rated Speed 

Transfer to Generator ATS 
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23 SELAUTO GEN_RUNNING STEP 3 

24 

25 

26 

27 

28 

%100001 

Selector Switch 
Auto 

SELTEST 

1.100002 

Selector Switch 
Test 

%M00201 %M00003 
Generator Step Sequence 

Running No.3 

NTB Design VersaPro (tm) Page: 23 

4- 

SELMAN GEN_RUNNING MAN_TRF_GEN_PE1 

I I 

MOVE INT 

IN O 

STEP _3 

- SEQ_CNT 

%R00001 

Sequence 
Counter 

I I---- 
%100003 %M00201 %000 11 %M00003 

Selector Switch Generator Manual Transfer to Step Sequence 
Manual Running Generator P9 No.3 

SELAUTO AUTO_TEST_STR STEP _3 

%100001 %M00102 %M00003 
Selector Switch Auto & Test Start / Step Sequence 

Auto Stop No.3 

SELTEST 

%10:032 

Selector Switch 
Test 

SELMAN MANS1P_PB STEP 3. 

%100003 %103009 %MO= 
Selector Switch Manual Stop PB Step Sequence 

Manual No.3 

MOVE INT 

4 -IN O- SEO_CNT 

MOVE INT 

SEQC NT 

%R00031 

Sequence 
Counter 

9 - IN SEQCNT 

%R00001 

Sequence 
Counter 

%E00301 

Sequence 
Counter 

rsOGenerator Sequence 4 -- 5 
1=3 Generator Running Online 

SELAUTO GEN_PUNNING MAINS_ATS CLS GEN_ATS_CLS STEP _e 

%103001 

Selector Switch 
Auto 

%M00201 

Generator 
Running 

%100034 %103035 %M00034 
BCC Mains ATS BCC Generator Step Sequence 

Closed ATE Closed No.4 

SELTEST 

%100002 

Selector Switch 
Test 

29 SEL MAN GEN_PUNNING MAINS_ATS_CLS 

--II 
%100003 %M00201 %100334 

Selector Switch Generator BCC Mains ATS 
Manual Running Closed 

Program: BCC_4000_2 

GENATS_CIS SERA 

MOVE INT 

5 -IN O- SE9_CNT 

%0003.5 %M00004 

BCC Generator Step Sequence 
ATS Closed No.4 

%1200001 

Sequence 
Counter 

MOVE INT 

5 -94 - SE O_CNT 

%ROCCO] 

Sequence 
Counter 
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N 1B Design VersaPro (tm) Page: 24 

9- 

MOVE INT 

IN 

9- 

7_ 

MOVE INT 

- SEO_CNT 

%P00001 

Sequence 
Counter 

ENABLE_OFFUNE 

7- 

03-Jul-03 18:02:05 
30 SELAUTO AUTO_TEST_STP STEP 4 

31 

32 

33 

34 

35 

36 

37 

%100001 

Selector Switch 
Auto 

SEL_TEST 

%103002 
Selector Switch 

Test 

I/I 
%M00102 %M00034 

Auto & Test Start / Step Sequence 
Stop No.4 

SEL_MAN MAN_TPF_MANS STEP _4 
PB 

1 

%100003 V00010 ILM00004 
Selector Switch Manual Transfer to Step Sequence 

Manual Moire PB No.4 

SELMAN MAN_STPPB STEP 4 

-1 1 IA 

MOVE INT 

IN 

3- 

%100003 %100309 %M000011 

Selector Switch Manual Stop PB Step Sequence 
Manual No.4 

MOVE INT 

IN 

- SEQ_CNT 

I.RO0001 

Sequence 
Counter 

- SEO_CNT 

%,P00001 

Sequence 
Counter 

SEOCNT 

%P00001 
Sequence 
Counter 

rs-OGenerator Sequence 5 -- 7 

L=1 Generator Running Online 
Transfer to Mains ATS 

SELAUTO AUTO_TEST_STR STEP_5 

II 

ig00001 
Selector Switch 

Auto 

SELTEST 

%03302 
Selector Switch 

Test 

/1 1 

%M00102 1.M00005 
Auto & Test Start / Step Sequence 

Stop No.5 

SELMAN MAN_TRF_MA1NS STEP ...5 

PB 

MOVE INT 

IN 

%10013133 %103010 %M00005 
Selector Switch Manual Transfer to Step Sequence 

Manual Mains PB No.5 

SELMAN MAN_STP_PB STEP_5 

7_ 

%100003 %100309 %M03005 
Selector Switch Manual Stop PB Step Sequence 

Manual No.5 

MOVE INT 

IN 

SEC/ CM 

%P00001 
Sequence 
Counter 

-SEOCNT 

%P00001 
Sequence 
Counter 

( 5 } I 
s 

%It/03109 
Enable Generator 

to go Offline 

rs4Generator Sequence 7 -- 9 
r-- Generator Running 

Mains ATS Closed 
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MAINS_ATSCIS GEN_ATS_CIS ENABLE_OFFLINE SIEP_7 

39 

40 

41 

43 

45 

46 

47 

N1B Design VersaPro (tm) Page: 25 
MOVE INT -II IA I/I I I -- 

%100034 %10003.5 %M03109 %M00007 
BCC Mains ATS BCC Generator Enable Generator Step Sequence 

Closed ATS Closed to go °Bine No.7 

-IN - SEO_CNT 

I.R00001 

Sequence 
Counter 

174Generator Sequence 7 -- 3 
I=° Generator Running 

Mains ATS Closed 
Return to Step 3 

MAINS_ATS_CIS GEN_ATS_CIS ENABLE_OFFUNE S1EP_7 

%100034 %100035 VA00109 %.M00007 

BCC Mains ATS BCC Generator Enable Generator Step Sequence 
Closed ATS Closed to go Offline No.7 

MOVE INT 

-IN 

ENABLE_OFFUNE 

(;)-- SEO_CNT 

%R00001 

Sequence 
Counter 

%M03109 
Enable Generator 

to go Offline 

,r7OGenerator Sequence 9 -- 1 

Generator Cool Down 
SEL_AUTO STEP_9 

%1C0301 

Selector Switch 
Auto 

SELJEST 

%100002 

Selector Switch 
Test 

II 
%M000CP 

Step Sequence 
No.9 

SEL_MAN STEP_9 

3030- 

%100003 W00007 
Selector Switch Step Sequence 

Manual No.9 

TMR TENTHS 

%R30130 

PV 
%IB:0130 

IMF/ TENTHS 

%T430133 

10 -PV 
%R00133 

_ 

MOVE INT 

IN 

MOVE INT 

SE0 CNT 

I.RC000 1 

Sequence 
Counter 

I -IN O^ SEO_CNT 

U03001 
Sequence 
Counter 

F. 4Generator Sequence 9 -- 2 
,I=9 Generator Restart 

SELAUTO AUTO_TEST_STR STEP 9 
TMR TENTHS 

%R00136 

pv 
%R00136 

MOVE INT 

1 

IN 0- 

- 

SEO_CNT 

%R001201 

Sequence 
Counter 

-I 
1003001 

Selector Switch 
Auto 

SEL_TEST 

I I 

%M00102 %M00309 
Auto & Test Start / Step Sequence 

Stop No.9 

3003 - 1 - 
%100002 

Selector Switch 
Test 

rE4Generator High High Alarm 
=° Generator Shut Down 
HI H_HIGH_ALM HH_ALM_OS1 

%M00300 
High High Alarm 

Program: BCC_4000_2 
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High High Adam 

One Shot 
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48 

49 

50 

51 

52 

53 

55 

56 

57 

58 

59 

N113 Design VersaPro (tm) Page: 26 
on_rsuyi_i_/,, 

MOVE INT 

I 

() - SEO_CNT 

%1X10001 

Sequence 
Counter 

I 

%WI 10 

High High Alarm 
One Shot 

1 -IN 

,Generator High Alarm 
1=3 Generator Not Running, Move to Stop Mode, Step 1 

H_ALM_OS1 

'I'}----1 
% X / C 0 1 I I 

High Alarm One 
Shot 

HIGH_ALM SPD STP cm< 

- 

-SECLCNT 

%R00001 

Sequence 
Counter 

I 

% M 0 1 3 02 0 

High Alarm 

H_ALM_OSI 

IA 
%00317 

Crank Cutout 
Relay 

MOVE INT 

1 

0 

it 
%M00111 

High Alarm One 
Shot 

1 -IN 

is4Generator High Alarm 
1=9 Generator Running, Move to Cool Down Mode, Step 9 

H_ALMOS2 HIGH_ALM SPD_STP_CRK 

I I 

%M03320 
High Akxm 

H_ALM_OS2 

1 1 

%000 1 7 

Crank Cutout 
Relay 

SEO_CNT 

%R00001 

Sequence 
Counter 

11-1 
%IV100112 

High Alarm One 
Shot 

MOVE INT 

I 

N 0- 

If 
%M00112 

High Alarm One 
Shot 

9 - 

Generator 
Medium Alarm 

1=3 Generator Not Running, Move to Stop Mode, Step 1 

MALM_OS1 

'1)-1 
%MCC I 13 

Medium Alarm 
One Shot 

i 
MEDIUM_ALM SPDSTPCRK 

VI 
%100217 

Crank Cutout 
Relay 

_ 

SEO_CNT 

%R00001 
Sequence 

Counter 

I 1 

%Jx100340 

Medium Alarm 

M_ALM_OS1 
MOVE INT 

I 

0- 

II 
%M00113 

Medium Alarm 
One Shot 

1 -IN 

FOGenerator Medium 
-- Generator Running, 

Alarm 
Move to Transfer to Mains ATS, Step 7 

MEDIUM_ALM SPD_STP_CRK 

%M00340 910:017 
Medium Alarm Crank Cutout 

Relay 
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60 

61 

62 

63 

64 

65 

66 

67 

NTB Design VersaPro (tm) Page: 27 
n11_,LIVI_VJG 

MOVE INT 

1 

0 - SEQCNT 

%R00001 

Sequence 
Counter 

---1 
%M00114 

Medium Alarm 
One Shot 

7 -IN 

FO Mains ATS FAil To Close Alarm 
r=1 Generator Not Running, Move to Generator Stopped, Step 1 

MAtS_ALMOS1 GENRUNNING MAINS_ATS_CLS_A 
TM 

%M00201 
Generator Mains 

Running to 

M_ATS_ALM_OS1 

%M013382 

ATS Failed 
Close Alarm 

- SEO_CNT 

%1:0:021 

Sequence 
Counter 

%6600115 
Wins ATS Alarm 

One Shot 

MOVE 

1 

Q 

%6400115 
Mains ATS Alarm 

One Shot 

1 -IN 

r7.4Mains ATS Fail To 
1=5' Generator Running, 

Close Alarm 
Move to Transfer to Generator ATS, Step 4 

AUTOJEST_STR MATS_ALMOS2 

(1' )--1 
%M00116 

Mains ATS Alarm 
One Shot 

. 

GEN_RUNNING MAINS_ATS_CLS_A 
LM 

%A400201 

Generator Mains 
Running to 

M_ATSALM_OS2 

I 

%M00582 
ATS Failed 

Close Alarm 

I 

%M00102 
Auto & Test Start / 

Stop 

- SEO_CNI 

%R00321 

Sequence 
Counter 

MOVE INT 

1 

IN Q 

%M00116 
Mains ATS Alarm 

One Shot 

4 - 

Generator Sequence Counter is Out of Range. 
1=0 Reset to Step 1 

ALWON 

1400007 
Always ON 

LT INT 

SECLONT 

%F00001 
Sequence 

Counter 

1 -1N2 

MOVE INT 

1-IN SEO_C NT 

%R00001 

Sequence 
Counter 
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69 Al"-°" 

%S00007 

Always ON 

70 

71 

SEC:1_C141-1Ni 

%ROCCO I 

Sequence 
Counter 

AlW_ON 

%S00007 
Always ON 

6 -1N2 

EQ INT 

EQ INT 

880-CNT -IN I 
%R0000 I 

Sequence 
Counter 

AlW_ON 

fl 
%MOM 

Always ON 

8 -1N2 

1 

MOVE INT 

N 0- SEQ_CNT 

MOVE INT 

GT INT 

sEQ_CNT -IN 
1 

ISC0001 

Sequence 
Counter 

9 -1N2 

1 -IN 

MOVE INT 

1 - IN 

NTB Design VersaPro (tin) Page: 28 

%R00031 

Sequence 
Counter 

- SEO_CNT 

%R00001 

Sequence 
Counter 

SEO_CNT 

%ROOM I 

Sequence 
Counter 
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Program: BCC_4000_2 

NTB Design Versa Pro (tm) Page: 29 

Block Name. MAIN.blk 
Description. Control Logic for the Generator Sequence Steps. 
Block Type. Ladder 
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2 

3 

4 

5 

6 

7 

8 

9 

NTB Design VersaPro ftm Page: 30 
rEOGenerator Sequence No.1 
.1=3 Generator Stopped 

ALW_ON 
EO INT 

NI 9 

IN2 

STEP-1 

( )-I 

i 

%$00037 
Always ON 

SEO_CNT _ 
%R00001 

Sequence 
Counter 

1- 

%M00001 

Step Sequence 
No.1 

Generator Sequence No.2 
1=3 Generator Starting 

ALW_ON 
EO WT 

%.930007 

Atways ON 

SEO_CNT 

STEP_2_E 

%X00131 

Sequence 
Counter 

2 

NI e 

IN2 

%1+400002 

Step Sequence 
No.2 

ALW_ON 
GE INS 

I 

%S00007 
Allays ON 

SEQ_CNT 

STEP_2GE 

( I 
___INI 

%R03001 

Sequence 
Counter 

2 -1N2 

O 

Idv100022 

Step Sequence 
No.2 GE 

dGenerator Running Logic 

GCR SPO_UNDER GEN_RUNNING 

Y----I 
1 

%900041 
Governor Contro 

Relay 

V 
%100018 

Under Speed 
Relay 

_UNDER 

%M00201 

Generator 
Running 

-A 
%100020 

Unger Voltage 
Relay 

g7Generator Starter Motor and Governor Logic 

STEP_2E SPD_STP_CRK FA1L_STR_TM CRK_CUIOUT 

A ) 

%M00002 %100317 %M00202 %M00205 %.Q00040 

Step Sequence Crank Cutout Gored to Start Time Generator Crank Starter Motor 
No.2 Relay Cutout Relay 
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10 STEP2_GE H1GH_HIGH_ALM 

11 

12 

13 

14 

15 

16 

%M00022 %M00300 
Step Sequence High High Alarm 

No.2 GE 

NTB Design VersaPro (tm) Page: 31 
GCR 

%6:00041 
Governor Control 

Relay 

IdGenerator Fail To Start Timers and Counters 

STEP_2_E SPDSTP_CRIk FAIL_STR_DLY 

%1400302 %100017 %M00203 
Step Sequence Crank Cutout Foiled to Start 

No.2 Relay Pulse Delay 

TMR TENTHS 
FAIL_STR_TM 

%MCO202 

Failed to Start lime 

100 _ pv 
%R00200 

FAlL_STR_TM FAIL_STRDLY 
TM17 TENTHS 

( 

%M013202 %MCO203 

Frilled to Start Time Foiled to Start 
Pulse Delay 

%R00203 

100 PV 

%I700203 

FAILSTR_TM FAIL_STRCNT 
UPCTR 

%Mists2 %M02204 

Failed to Start Time Failed to Start 
Counter 

STEP_2_E %R00206 

-1/1- 
%R00206 

%M00002 
Step Sequence 

No.2 

3 -pv 

STEP_2_E GCR SPD_STP_CRK FAILSTR_TM CRK_CUTOUT 
TMI7 TENTHS 

%M00002 %000041 %100017 %M00202 %M02205 

Step Sequence Governor Control Crank Cutout Foiled to Start Time Generator Crank 
No.2 Relay Relay Cutout 

CRK_CUTOUT %R00209 

10 -pv 
%R00209 

%M00205 

Generator Crank 
Cutout 

STEP2_GE CRK_CUTOUT STEP.) ENB STR_DLY 

%M00O22 %M00205 %M00001 %MCO206 

Step Sequence Generator Cron Step Sequence Enable Start Delay 
No.2 GE Cutout No.1 for Alarms 

ENB_STR_DLY 

%M00206 
Enable Start Delay 

for Alarms 

Program: BCC_4000_2 C: \ Program Files \ GE Fanuc Automation \ VersaPro \ Project \BCC_4000_2 MAIN.blk 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 378 of 835



03-Jul-03 18:02:05 

18 

19 

20 

21 

22 

23 

24 

25 

NTB Design VersaPro (tm) Page: 32 
`'"--'" TMR TENTHS 

%R00212 

%/100212 

tall_r_L71. 'I 

I I 

%M02206 
Enable Start Delay 

for Alarms 

100_pv 

( )---1 
%11.403207 

OH Pressure Alarm 
Delay 

STR_UP_DLY 

( ) 1 

ENB_STR_OLY Dm TENTR, 

%503215 

%1t02215 

%M02206 
Enable Start Delay 

for Alarms 

303 -PV 

%M002013 

Startup Alarm 
Delay 

F4Generator 
1=1 Generator 

Sequence No.3 
Running 

ALWON 
EC> INT 

itqi 0 

STEP _3 

( ) I 

I 

%S00007 

Always ON 

SEO_CNT - 
%51:0001 

Sequence 
Counter 

3 -1N2 

VA00303 
Step Sequence 

No.3 

Emir Generator Sequence No.4 
1=5 Transfer to Generator ATS 

ALW_ON E0 INT -II 
%.900007 

Always ON 

SEQa41 

STEP _4 

( ) - 
%I103001 

Sequence 
Counter 

4 -1N2 

IN1 0 I 

%M800134 

Step Sequence 
No.4 

STEP_4 M_ATS_OPN_I 

( )---I 
I 

9LM00004 1.M00209 

Step Sequence Mains ATE Open 
No.4 Command 

4 MAWS_ATSCIS G_ATSCLS I STEP 
IMP TENTHS 

%P00218 

pv 
%R00218 

( )---I I A 
%M00004 %103034 

Step Sequence BCC Mains ATS 

No.4 Closed 

20 - 

%8400210 
Generator ATS 

Close Command 

FOGenerator Sequence No.5 
1=3 Generator Running Online 
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26 mw °" 

27 

28 

29 

I 

%S00037 

Always ON 

SEC) CNT 

%POMO] 

Sequence 
Counter 

AlW_ON 

%S M7 
Always ON 

5 - IN2 

EQ INT 

NTB Design VersaPro (trn) 

STEP -5 

%M00005 
Step Sequence 

No.5 

Page: 33 

STEP_7 

SEQ_CNT 

%P00001 %M03007 

Sequence Step Sequence 
Counter . 

No.7 

STEP_? G_ATS_OPN_l 

%M00007 
Step Sequence 

No.7 

STEP -9 

I I 

90.400009 

Step Sequence 
No.9 

STEP _1 

I 

%/N00001 

Sep Sequence 
No.1 

STEP_2_E 

%/NO0CO2 

Step Sequence 
No.2 

STEP _3 

I.M00013 
Step Sequence 

No.3 

Program: BCC_4000_2 C: \Program Files \ GE Fanuc Automation \VersaPro \ Project \BCC_4000_2 
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31 

32 

33 

34 

35 

36 

Program. BCC_4000_2 

N'1B Design VersaPro (tm) Page: 34 
JI cr._ r '''''''-'" 

I 

TMP TENTHS 

U00221 

%193022I 

m_Ats.3.4..)_ I 

I-V1--- 
%M00037 

Step Sequence 
No.7 

STEP _O 

I 1- 

%100035 

BCC Generator 
ATS Closed 

20 -PV 

( )----I 
Is1/100212 

Mains MS Pose 
Command 

%M00009 
Step Sequence 

No.9 

STEP _1 

1 

ILM00001 
Step Sequence 

No.) 

STEP_2_E 

I 

%M00002 
Step Sequence 

No.2 

STEP_3 

I.M00303 
Step Sequence 

No.3 

am(Generator Sequence No.9 
1=3 Generator Offline 

Generator Cool Down 
ALWON 

EOINT 

O 

IN2 

STEP_9 

-1 
%S00007 

Always ON 

SEO_CNT -NI 
%I900001 

Sequence 
Counter 

9 - 

( )-I 
%M00009 

Step Sequence 
No.9 

gMains ATS Control Logic 

M_ATS_OPN_I M_ATS_CLS_1 MAINS_ATS_OPN_ 

CMD 

A 
%M00209 

Mans MS Open 
Command 

MAINS_ATS_OPN_ 
CMD 

%M00212 

Mans MS Close 
Command 

) 1 

%000033 
BCC Mans ATS 

Open Command 

-II 
%000033 

BCC Maim MS 
Open Command 

M_ATS_CLS_ENB 

----0 
%M00213 

Mans MS Close 
Enable 

M_ATS_CLS_ENB GEN_ATS_CLS 

( ) I V 
%M ac 

BCC Generator 
ATS Closed 

300 - 
%P00224 

pv 
%R03224 

%M00213 

Mass ATS Close 
Enable 

dGenerator ATS Control Logic 
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37 G_ATSSLS_1 GATS_CLS_ENB G_ATSOPN_l 

38 

39 

40 

41 

42 

43 

44 

45 

%M00210 %M00214 
Generator ATS Generator ATS 

:lose Command Close Enable 

GENATS_CLS_CM 

%000034 
BCC Generator 

ATS Close 
Command 

MAINS_ATS_CLS 

-----1/1- 
%1CC034 

BCC Mains ATS 

Closed 

TMP TENTHS 

V200227 

300 -py 
%P00227 

IA 
%M00211 

Generator ATS 

Open Command 

GEN_ATS_CLSCM 

) I 

%C.000.34 

BCC Generator 
ATS Close 

Command 

G_ATS_CIS_ENB 

( 

%M00214 
Generator ATS 

Close Enable 

oGenerator CB Shunt Trip Control Logic 

HIGH_HIGH_ALM GEN_ATS_CLS 

%/400300 

High High Alarm 

HIGH_ALM 

%M00.320 
High Alarm 

%l00035 

BCC Generator 
ATS Closed 

TMP TENTHS 

%P00230 

20 - py 
%P00230 

SDAP 

( ) I 

%00004.3 

Generator Shunt 
Trip Relay 

?BCC Interface Relay Outputs 

HIGH_HIGH_ALM GEN_SO_ALM 

%5400300 
High High Alarm 

HIGHALM 

%M013520 

High Alarm 

MEDIUM_ALM 

II 
%M00340 

Medium Alarm 

LOW_ALM 

%M00360 
Low Alarm 

( 

%000035 
BCC Generator 
Shutdown Alarm 

FUEL_LEV_EMPTY_A 
LM 

%M00.341 

Fuel Empty Alarm 

FUEL_LEV_LOW_A 
LM 

%M00363 
Low Fuel Level 

Alarm 

GEN_RUNNING 

%M00201 
Generator 

Punning 

Program: BCC_4000_2 C: \ Program Files\ GE Fanuc Automation \VersaPro \ Project \BCC_4000_2 
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) I 

%003036 
BCC Generator 
Warning AJarm 

FUEL-LOW 

( 

%003337 
BCC low Fuel 

GENPUN 

) I 
%0001338 . 

BCC Generator 
Punning 

MA IN.blk 
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46 GENATS_CLS 

47 

48 

49 

50 

51 

52 

GET CON 

vm015 %000039 
BCC Generator BCC Generator 

ATS Closed Connected 

Page: 36 

dLocal Control Panel Indicators 

SEL_AUTO AUTO IND 

%100301 

Selector Switch 
Auto 

LAMP_TEST_PB 

-II 
%IC0005 

Lamp Test PB 

SEL_TEST 

%100002 

Selector Sv.ritch 
Tee 

LAMP_TEST_PB 

%103005 

Lamp Test PB 

( 
%000001 

Controls in Auto 
Indicator 

TEST_IND 

%000002 
Controls in Test 

Indicator 

SEL_MAN MAN IND 

%100303 

Selector Switch 
Manual 

LAMP_TEST_PB 

%100005 

Lamp Test PB 

REMOTE SIR 

%M00103 
Remote Start 

LAMP_TEST_PB 

%100005 

Lamp Test PB 

MAINS FAILED 

%100333 

BCC Mains Foiled 

LAMP_TEST_PB 

%100005 

Lapp Test PB 

%000003 
Controls in Manual 

Indicator 

REM_STR_IND 

%000004 
Remote Start 

Indicator 

MAINS_AVAIL_IND 

Program: BCC_4000_2 

) I 

%000005 
Mains Available 

Indicator 
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53 MAINS_ATSCLS MAINSATSOPN_ MAINSATS_CLS_A 

ALM IM 

54 

55 

56 

--I I IA I/ 
%100034 %M00381 %M00382 

BCC Mains ATS Mains ATS Foiled Mains ATS Foiled 
Closed to Open Alarm to Close Alarm 

MAINS_ATS_OPN_ 
AIM 

II II 
%M00381 %500005 

Mains ATS Foiled 1 Second Timer 
to Open Alarm Contact 

MA1NS_ATS_CLS_A T_ I S 

IM --II 
%M00382 %crritY15 

Mains ATS Failed 1 Second Timer 
to Close Alarm Contact 

LAMP_TEST_PB 

--II 
%100005 

Lamp Test PB 

NTB Design Versa Pro (tm) Page: 37 
MAINS_CON_IND 

%MOON, 
Mains Connected 

Indicator 

GENRUNN1NG STEP_9 GEN_PUN_IND -I IA 
%M00201 %M000219 

Generator Step Sequence 
Punning No.9 

LAMP_TEST_PB 

%10000.5 

Lamp Test PB 

T_15 

11- 
56500005 

1 Second Timer 
Contact 

GEN_ATS_CLS GEN_ATSOPN_AL GEN_ATSCLS_AL 
M M 

%100035 %MOGULS %M00384 
BCC Generator Generator ATS Generator ATS 

ATS Closed Failed to Open Foiled to Close 
Alarm Alarm 

GEN_ATS_OPN_AL T_IS 
M 

II II 
%M00383 %011DrIS 

Generator ATS 1 Second Timer 
Foiled to Open Contact 

Alarm 

GEN_ATSCLS_AL S 

M 

I II 

%000007 
Generator, 

Running Indicator 

%M00384 %.S0imn.5 

Generator ATS 1 Second TIMEX 

Fated to Close Contact 
Alarm 

LAMP_TEST_PB 

--I I 

%100005 

Lamp Test PB 

MAINS FAILED 

--II 

GENCON_IND 

%C00308 
Generator 
Connected 
Indicated 

%mon 
BCC Mains Ed! 

LAMP_TEST_PB 

%10000.5 

Lamp Test PB 

Program: BCC_4000_2 CAProgram Files\ GE Fanuc Automation\ VersaPro \ Project\BCC_4000_2 
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NTB Design Versa Pro (tm) 
CAN_DOORS_OPE 
N IND 

%C00O29 

Canopy Doors 
Open Inc:loaf°, 

Page: 38 
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Program: BCC_4000_2 

NTB Design Versa Pro (tm) Page: 39 

Block Name. _MAIN.blk 
Description. Control Logic for the Call for Sub Routines. 
Block Type. Ladder 
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1 

2 

3 

4 

5 

6 

7 

NIB Design Versa Pro (tm) Page: 40 
I,Written for EPAC. 
-- Project: Brisbane City Council Standby Generator Program. 

FST_SCN 

%SID000 1 

Set to 1 when the 
current sweep is 

the first sweep 

SEQ 

CALL'S 

MAIN 

CALLS 

ALARM 

AUD_ALM 

CALL 

MODBUS 

CALL 

Program: BCC_4000_2 

PRESETS 

CALL] 
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Program: BCC_4000_2 

NTB Design Versa Pro (tm) Page: 41 

Block Name. PRESETS.blk 
Description- Control Logic Generator Presets. 
Block Type. Ladder 
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2 

1747Presets Routine 
1=3 Move 1 to the Sequence Counter 

ALW_ON 

%S00007 
Always ON 

Program: BCC_4000_2 

MOVE INT 

1 

1 -IN Q-SEQ_CNT 

%R00001 
Sequence Counter 
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Program: BCC_4000_2 

NTB Design Versa Pro (tm) Page: 44 

Block Name. MODBUS.blk 
Description. Control Logic for the Modbus RTU Communications Data. 
Block Type- Ladder 
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1 

2 

3 

4 

5 

N'113 Design Versa Pro (trn) Page: 45 
.5-4Generator Modbus RTU Slave Interface 
1=3 40001 - Generator Sequence Number 

ALW_ON 

%s00007 

Always ON 

SEL_AUTO- 

%100001 

Selector Switch 
Auto 

ALW_ON 

%$00007 
Always ON 

MOVE BOOL 

48 

IN -MODBUS_INPUTS 

AUTO_IND- 

%000001 
Controls in Auto 

Indicator 

ALW_ON 

MOVE BOOL 

48 

IN 

%S00007 
Always ON 

GEN_OFF 

%M00101 
Generator OFF 

ALW_ON 

%S00007 
Always ON 

MOVE BOOL 

16 

N Q 

MOVE BOOL 

16 

%R00002 
Modbus Digital 

Inputs 

-MODBUS_OUTPUTS 

%R00005 
Modbus Digital 

Outputs 

MODBUS_STATUS... 

%R00008 
Modbus Status 1 

GEN_RUNNING-IN Q-MODBUS_STATUS... 

%M00201 
Generator Running 

Program: BCC_4000_2 

%R00009 
Modbus Status 2 
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6 ALWON 

%S00007 
Always ON 

MOVE BOOL 

100 

N 1 B Design VersaPro (tm) Page: 46 

HIGH_HIGH_ALM -IN Q-MODBUS_ALARMS 

%M00300 
High High Alarm 

Program: BCC_4000_2 

%R00010 
Modbus Alarms 
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Name Type Len Address Description Stored Val Scope Ret Ovr Ext 
SE JTO BIT 1 %100001 Selector Switch Auto Globa 
SE__ _EST BIT 1 %100002 Selector Switch Test Globa 
SELMAN BIT 1 %100003 Selector Switch Manual Globa 
EM_STOP_PB BIT 1 %100004 Emergency Stop PB Globa 
LAMP_TEST_PB BIT 1 %100005 Lamp Test PB Globa 
ALM_RESET_PB BIT 1 %100006 Alarm Reset PB Globa 
ALM_MUTE_PB BIT 1 %I00007 Alarm Mute PB Globa 
MAN_STR_PB BIT 1 %100008 Manaul Start PB Globa 
MAN_STP_PB BIT 1 %100009 Manual Stop PB Globa 
MAN_TRF_MAINS_PB BIT 1 %100010 Manual Transfer to Mains PB Globa 
MAN_TRF_GEN_PB BIT 1 %l00011 Manual Transfer to Generator Globa 

PB 
SPD_STP_CRK BIT 1 %100017 Crank Cutout Relay Globa 
SPD_UNDER BIT 1 %100018 Under Speed Relay Globa 
SPD_OVER BIT 1 %100019 Over Speed Relay Globa 
VOLTS_UNDER BIT 1 %100020 Under Voltage Relay Globa 
VOLTS_OVER BIT 1 %100021 Over Voltage Relay Globa 
ALT_TEMP BIT 1 %100022 Alternator High Temperature Globa 

Relay 
GEN_CB_TRIP BIT 1 %100023 Generator CB Tripped Globa 
MEN_FLT BIT 1 %I00024 MEN Fault Relay Globa 
BAT_CHG_AC BIT 1 %100025 Battery Charger AC Relay Globa 
BAT_CONT_LOW_V BIT 1 %100026 Control Battery Charger Low Globa 

Voltage 
13/ TR_LOW_V BIT 1 %I00027 Start Battery Charger Low Globa 

Voltage 
MAINS_FAILED BIT 1 %100033 BCC Mains Failed Globa 
MAINS_ATS_CLS BIT 1 %100034 BCC Mains ATS Closed Globa 
GEN_ATS_CLS BIT 1 %100035 BCC Generator ATS Closed Globa 
REM_STR BIT 1 %100036 BCC Remote Start Globa 
REM_STP BIT 1 %100037 BCC Remote Stop Globa 
OIL_P_LOW_SD BIT 1 %100041 Low Oil Pressure Shutdown Globa 
OI L_P_LOW_W BIT 1 %100042 Low Oil Pressure Warning Globa 
ENG_T_HI_SD BIT 1 %100043 High Engine Temperature Globa 

Shutdown 
ENG_T_HI_W BIT 1 %100044 High Engine Temperature Globa 

Warning 
RAD_WATER_LOW BIT 1 %100045 Low Radiator Water Level Globa 
FUEL_LEV_LOW BIT 1 %100046 Low Fuel Level Globa 
FUEL_LEV_EMPTY BIT 1 %100047 Fuel Empty Globa 
CAN_DOORS_OPEN BIT 1 %100048 Canopy Doors Open Globa 
STEP_1 BIT 1 %M00001 Step Sequence No.1 Globa 
STEP_2_E BIT 1 %M00002 Step Sequence No.2 Globa 
STEP_3 BIT 1 %M00003 Step Sequence No.3 Globa 
STEP_4 BIT 1 %M00004 Step Sequence No.4 Globa 
STEP_5 BIT 1 %M00005 Step Sequence No.5 Globa 
STEP 6 BIT 1 %M00006 Step Sequence No.6 Globa 
Si 7 BIT 1 %M00007 Step Sequence No.7 Globa 
S1 _ _B BIT 1 %M00008 Step Sequence No.8 Globa 
STEP_9 BIT 1 %M00009 Step Sequence No.9 Globa 
STEP_2_GE BIT 1 %M00022 Step Sequence No.2 GE Globa 
GEN_OFF BIT 1 %M00101 Generator OFF Globa 
AUTO_TEST_STR BIT 1 %M00102 Auto _Test Start / Stop Globa 
REMOTE_STR BIT 1 %M00103 Remote Start Globa 
MAINS_FAIL_STP BIT 1 %M00104 Mains Failed Stop Globa 
REMOTE_STP BIT 1 %M00105 Remote Stop Globa 
TEST_STR BIT 1 %M00106 Test Start Globa 
TEST_STP BIT 1 %M00107 Test Stop Globa 
GEN_RUN_OFF BIT 1 %M00108 Generator Run Off Globa 
ENABLE_OFFLINE BIT 1 %M00109 Enable Generator to go Globa 

Offline 
HH_ALM_OS1 BIT 1 %M00110 High High Alarm-One Shot Globa 
H_ALM_OS1 BIT 1 %M00111 High Alarm One Shot Globa 
H_ALM_OS2 BIT 1 %M00112 High Alarm One Shot Globa 
M_ALM_OS1 BIT 1 %M00113 Medium Alarm One Shot Globa 
M_ALM_OS2 BIT 1 %M00114 Medium Alarm One Shot Globa 
M_ATS_ALM_OS1 BIT 1 %M00115 Mains ATS Alarm One Shot Globa 
M_ATS_ALM_OS2 BIT 1 %M00116 Mains ATS Alarm One Shot Globa 
GEN_RUNNING BIT 1 %M00201 Generator Running Globa 
FAI L_STR_TM BIT 1 %M00202 Failed to Start Time Globa 
FA TR_DLY BIT 1 %M00203 Failed to Start Pulse Delay Globa 
FA TR_CNT BIT 1 %M00204 Failed to Start Counter Globa 
CRK_CUTOUT BIT 1 %M00205 Generator Crank Cutout Globa 
ENB_STR_DLY BIT 1 %M00206 Enable Start Delay for Alarms Globa 
OIL_P_DLY BIT 1 %M00207 Oil Pressure Alarm Delay Globa 
STR_UP_DLY BIT 1 %M00208 Startup Alarm Delay Globa 
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Page: 48 

Name Type Len Address Description Stored Val Scope Ret Ovr Ext 
M_ATS_OPN_1 BIT 1 %M00209 Mains ATS Open Command Global 
G_ATS_C LS_1 BIT 1 %M00210 Generator ATS Close Global 

Command 
G_ATS_OPN_1 BIT 1 %M00211 Generator ATS Open Global 

Command 
M_ATS_CLS_1 BIT 1 %M00212 Mains ATS Close Command Global 
M_ATS_CLS_ENB BIT 1 %M00213 Mains ATS Close Enable Global 
G_ATS_CLS_ENB BIT 1 %M00214 Generator ATS Close Enable Global 
HIGH_HIGH_ALM BIT 1 %M00300 High High Alarm Global 
EM_STP_ALM BIT 1 %M00301 Emergency Stop Alarm Global 
MEN_ALM BIT 1 %M00302 MEN Alarm Global 
OI L_P_SD_ALM BIT 1 %M00303 Low Oil Pressure Shutdown Global 

Alarm 
ENG_T_SD_ALM BIT 1 %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 %M00315 Radiator Water Level Low Global 

Delay 
SPD_OVER_DLY BIT 1 %M00316 Over Speed Delay Timer Global 
HIGH_ALM BIT 1 %M00320 High Alarm Global 
SPD_UNDER_ALM BIT 1 %M00321 Under Speed Alarm Global 
VOLTS_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 Alternator High Temperature Global 

Alarm 
SPD_UNDER_DLY BIT 1 %M00331 Under Speed Alarm Delay Global 
VOLTS_UNDER_DLY BIT 1 %M00332 Under Voltage Alarm Delay Global 
VOLTS_OVER_DLY BIT 1 %M00333 Over Voltage Alarm Delay Global 
MEDIUM_ALM BIT 1 %M00340 Medium Alarm Global 
FUEL_LEV_EMPTY_ALM BIT 1 %M00341 Fuel Empty Alarm Global 
FAI L_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 
OI L_P_W_ALM BIT 1 %M00361 Low Oil Pressure Warning Global 

Alarm 
ENG_T_W_ALM BIT 1 %M00362 High Engine Temperature Global 

Warning 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 
BAT_CONT_LOW_V_ALM BIT 1 %M00365 Control Battery Charger Low Global 

Voltage Alarm 
BAT_STR_LOW_V_ALM BIT 1 %M00366 Start Battery Charger Low Global 

Voltage Alarm 
FUEL_LEV_LOW_DLY BIT 1 %M00373 Fuel Level Low Alarm Delay Global 
BAT_CHG_AC_DLY BIT 1 %M00374 Battery Charger AC Failure Global 

Delay 
BAT_CONT_LOW_V_DLY BIT 1 %M00375 Control Battery Low Voltage Global 

Delay 
BAT_STR_LOW_V_DLY BIT 1 %M00376 Start Battery Low Voltage Global 

Delay 
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 1 %M00400 New Alarm Global 
%M00401 BIT 1 %M00401 **No Description- Global 
%M00402 BIT 1 %M00402 **No Description- Global 
%M00403 
%M00404 

BIT 
BIT 

1 

1 

%M00403 
%M00404 

-No Description** 
**No Description** 

Global 
Global 

%M00405 - BIT 1 %M00405 **No Description** Global 
%M00406 BIT 1 %M00406 **No Description- Global 
%M00421 BIT 1 %M00421 **No Description** Global 
%M00422 BIT 1 %M00422 **No Description** Global 
%M00423 BIT 1 %M00423 **No Description** Global 
%M00424 
%M00425 

BIT 
BIT 

1 

1 

%M00424 
%M00425 

**No Description- 
**No Description** 

Global 
Global 
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GLOBAL VARIABLES 

Page: 49 

Name 
`VA 

Type 
BIT 

Len 
1 

Address 
%M00441 

Description 
**No Description** 

Stored Val Scope 
Global 

Ret Ovr Ext 

%N. _ _ . 

%M00461 
BIT 
BIT 

1 

1 

%M00442 
%M00461 

**No Description** 
**No Description** 

Global 
Global 

%M00462 
%M00463,. 

BIT 
BIT 

1 

1 

%M00462 
%M00463 

**No Description** 
**No Description** 

Global 
Global 

%M00464 
%M00465 

BIT 
BIT 

1 

1 

%M00464 
%M00465 

**No Description" 
**No Description** 

Global 
Global R 

%M00466 
%M00481 

BIT 
BIT 

1 

1 

%M00466 
%M00481 

**No Description** 
**No Description** 

Global 
Global 

%M00482 
%M00483 

BIT 
BIT 

1 

1 

%M00482 
%M00483 

**No Description" 
**No Description** 

Global 
Global 

R 

R 
%M00484 BIT 1 %M00484 **No Description" Global 
AUTOIND BIT 1 %Q00001 Controls in Auto Indicator Global 
TEST_IND BIT 1 %000002 Controls in Test Indicator Global 
MAN_IND BIT 1 %000003 Controls in Manual Indicator Global 
REM_STR_IND BIT 1 %000004 Remote Start Indicator Global 
MAINS_AVAIL_IND BIT 1 %Q00005 Mains Available Indicator Global 
MAINS_CON _IND BIT 1 %000006 Mains Connected Indicator Global 
GEN_RUN_IND BIT 1 %000007 Generator Running Indicator Global 
GEN_CON_IND BIT 1 %000008 Generator Connected Global 

Indicated 
MAINS_FAILED_IND BIT 1 %000009 Mains Failed Indicator Global 
EM_STOP_IND BIT 1 %Q00010 Emergency Stop Indicator Global 
ME" IND BIT 1 %000011 MEN Fault Indicator Global 
OIL LOTN_SDIND BIT 1 %000012 Low Oil Pressure Shutdown Global 

Indicator 
OIL_P_LOW_W_IND BIT 1 %000013 Low Oil 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 %000015 High Engine Temperature Global 

Warning Indicator 
RAD_WATER_LOW_IND BIT 1 %0000016 Low Radiator Water Level Global 

Indicator 
FUEL_LEV_EMPTY_IND BIT 1 %Q00017 Fuel Empty Indicator Global 
FUEL_LEV_LOW_IND BIT 1 %000018 Low Fuel Level Indicator Global 
SPD_OVER_IND BIT 1 %Q00019 Over Speed Indicator Global 
SPD_UNDER_IND BIT 1 %000020 Under Speed Indicator Global 
FAIL_TO_STRIND BIT 1 %000021 Fail to Start Indicator Global 
VOLTS_UNDER_IND BIT 1 %000022 Alternator Voltage Under Global 

Indicator 
VOLTS_OVER_IND BIT 1 %Q00023 Alternator Voltage Over Global 

Indicator 
ALT_TEMPIND BIT 1 %Q00024 Alternator High Temperature Global 

Indicator 
GEN_CB_TRIP_IND BIT 1 %Q00025 Generator CB Tripped Global 

Indicator 
BA HG_AC_IND BIT 1 %000026 Battery Charger AC Indicator Global 
BA _ DNT_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 %000029 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 %000036 BCC Generator Warning Global 

Alarm 
FUEL LOW 

-RUN 
BIT 1 %Q00037 BCC Low Fuel Global 

GEN BIT 1 %Q00038 BCC Generator Running Global 
GEN_CON BIT 1 %Q00039 BCC Generator Connected Global 
SMR BIT 1 %000040 Starter Motor Relay Global 
GCR BIT 1 %000041 Governor Control Relay Global 
AAR BIT 1 %000042 Audible Alarm Relay Global 
SDAR BIT 1 %000043 Generator Shunt Trip Relay Global 
SEQ CNT WORD 1 %R00001 Sequence Counter Global 
MODBUS_INPUTS WORD 1 %R00002 Modbus Digital Inputs Global R 
MC JS_OUTPUTS WORD 1 %R00005 Modbus Digital Outputs Global 
MC JS_STATUS_1 WORD 1 %R00008 Modbus Status 1 Global R 
MODBUS_STATUS 2 WORD 1 %R00009 Modbus Status 2 Global 
MODBUS_ALARMS- 
°/0R00100 

WORD 
WORD 

1 

3 
%R00010 
c'kR00100 

Modbus Alarms 
**No Description** 

Global 
Global 

R 

%R00103 WORD 3 %R00103 **No Description" Global R 
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GLOBAL VARIABLES 

Page: 50 

Name Type Len Address Description Stored Val Scope Ret Ovr Ext 
%R00106 WORD 3 %R00106 **No Description** Global R 
%R00109 WORD 3 %R00109 **No Description** Global R 

%R00112 WORD 3 %R00112 **No Description** Global R 
%R00115 WORD 3 %R00115 **No Description** Global R 
%R00118 WORD 3 %R00118 **No Description** Global R 
%R00121 WORD 3 %R00121 **No Description** Global R 
%R00124 WORD 3 %R00124 **No Description** Global R 
%R00127 WORD 3 %R00127 **No Description** Global R 

%R00130 WORD 3 %R00130 **No Description** Global R 

%R00200 WORD 3 %R00200 **No Description** Global R 

%R00203 WORD 3 %R00203 **No Description** Global R 
%R00206 WORD 3 %R00206 **No Description** Global R 
%R00209 WORD 3 %R00209 **No Description** Global R 
%R00212 WORD 3 %R00212 **No Description** Global R 

%R00215 WORD 3 %R00215 **No Description** Global R 
%R00218 WORD 3 %R00218 **No Description** Global R 
%R00221 WORD 3 %R00221 **No Description** Global R 
%R00224 WORD 3 %R00224 **No Description** Global R 
%R00227 WORD 3 %R00227 **No Description** Global R 
%R00230 WORD 3 %R00230 **No Description** Global R 
%R00300 WORD 3 %R00300 **No Description** Global R 
%R00303 WORD 3 %R00303 **No Description** Global R 
%R00306 WORD 3 %R00306 **No Description** Global R 
%R00309 WORD 3 %R00309 **No Description** Global R 
%R00312 WORD 3 %R00312 **No Description** Global R 
%R00315 WORD 3 %R00315 **No Description** Global R 
%R00318 WORD 3 %R00318 **No Description** Global R 
%R00321 WORD 3 %R00321 **No Description** Global R 
%R00324 WORD 3 %R00324 **No Description** Global R 
%R00327 WORD 3 %R00327 **No Description** Global R 
%R00330 WORD 3 %R00330 **No Description** Global R 
%R00333 WORD 3 %R00333 **No Description** Global R 
%R00336 WORD 3 %R00336 **No Description** Global R 
%R00339 WORD 3 %R00339 **No Description** Global R 
FST_SCN BIT 1 %S00001 Set to 1 when the current 

sweep is the first sweep 
Global R 

LST_SCAN BIT 1 %S00002 Reset from 1 to 0 when the 
current sweep is the last 
sweep 

Global R 

T_10MS BIT 1 %S00003 0.01 Second Timer Contact Global R 
T_100MS BIT 1 %S00004 0.1 Second Timer Contact Global R 
T_1S BIT 1 %S00005 1 Second Timer Contact Global R 
T_1M BIT 1 %S00006 1 Minute Timer Contact Global R 
ALW_ON BIT 1 %S00007 Always ON Global R 
ALW_OFF BIT 1 %S00008 Always OFF Global R 
PLC_BAT BIT 1 %S00014 Set to indicate a bad battery 

in the CPU 
Global R 

%R00133 WORD 3 %R00133 **No Description** Global R 
%R00136 WORD 3 %R00136 **No Description** Global R 
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GLOBAL SUMMARY OF HIGHEST USED REFERENCE ADDRESSES 

MEMORY AREA 
Analog Input ( %AI) 
Analog Output ( %AQ) 
Input (%I) 
Output (%Q) 
Internal Memory (%M) 
Register (%R) 
Genius Global (%G) 
Genius Global (%GA) 
Genius Global (%GB) 
Genius Global (%GC) 
Genius Global ( %GD) 
Genius Global (%GE) 
Temporary (%T) 
System (%S) 
System (%SA) 
System ( %SB) 
System (%SC) 
Program (%P) 

ADDRESS 
None Used 
None Used 
%l00048 
%Q00048 
%M00484 
%R00341 
None Used 
None Used 
None Used 
None Used 
None Used 
None Used 
None Used 
%S00007 
None Used 
None Used 
None Used 
None Used 

C: \Program Files\ GE Fanuc Automation \ VersaPro \ Projcct\BCC_4000_2 

Page: 51 
WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 397 of 835



03-Jul-03 18:02:05 NTB Design Versa Pro (tm) 

Table of Content! 

Block: AUD_ALM.blk 
Properties 2 

Logic 3 

Block: ALARM.blk 
Properties 7 

Logic 8 

Block: SEQ.blk 
Properties 19 
Logic 20 

Block: MAIN.blk 
Properties 29 
Logic 30 

Block: _MAIN.blk 
Properties 39 
Logic 40 

Block: PRESETS.blk 
Properties 41 

Logic 
Block: MODBUS.blk 

Properties 44 
Logic 45 

Variable Declarations Table 47 
Summary of Highest Used Reference Addresses 51 

Program: BCC_4000_2 C: \Program Files\ GE Fanuc Automation \VcrsaPro\ Projcct \BCC_4000_2 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 398 of 835



II II 

IL_ jj 

// I/III /II I I I III 
/I / / / / / 6.00 / I I I I I /II 

/ 7000 /I\ I / 

6 4d, Odc>cd, 46 L ® ® ® 4 4 6 

LEGEND 

DESCRIPTION 

ENGINE DEUTZ BF6M1015C 

ALTERNATOR STAMFORD HC434E 

CONTROL SWITCHBOARD 

RADIATOR 

A/V MOUNTS 14 OFF) 

ENGINE DRIP TRAY 

STARTING BATTERY 13821 

EXHAUST SILENCER 

EXHAUST PIPE FLEXIBLE 075 
FUEL TANK BASE FRAME 1000 L 

FUEL GAUGE (MECHANICAL) 

FUEL FILL POINT (INSIDE ENCLOSURE) 

ACOUSTIC ENCLOSURE (70dbA @ 7m1 

SIDE ACCESS DOORS (2 OFF) 

AIR INLET GRILL 

SWITCHBOARD ACCESS DOORS 

ACOUSTIC SPLITTER 

AIR OUTLET GRILL 

CABLE ENTRY ZONE 

ANCHOR POINT 

LIFTING POINTS 

TRANSPORT SKID 

FUEL TANK DRAIN (LOCKABLE) 

OIL DRAIN (LOCKABLE) 

RADIATOR DRAIN HOSE 

CATCHMENT TRAY DRAIN 

CONTROL BATTERIES 

BATTERY CHARGING SOLAR PANEL 

DRAIN POINT LOCKABLE COVER 

INSECT SCREEN 

OUTPUT 8 CONTROL SOCKETS T.B.A. 

NOTE 

ENCLOSURE COLOUR MIST GREEN 

BASE TANK COLOUR : MIST GREEN 

SKID BASE COLOUR MIST GREEN 

APPROVED FOR 

CONSTRUCTION 

Itisemet De Fogg sl if. Prer fgemeel 

tl e leaded elf te west Mallet 
Annie (4 Itis fatted fors tot (eorl plisses 

N101, reprodit (on 3 I put or le 

=date! De (Ant rile tins Relit 
Lei Klan to grin( ell II nes adenselis 

i Wig (*I are el IL Pner - 
/ \ 

0 2.6.03 ISSUE FOR CONSTRUCTION 

A 2.5.03 APPROVAL ISSUE 

Dot. iiirw' 7.:3 r' Amendment 1 

Division of Southside Engineering 

47 PROPRIETARY ST. 

TINGALPA 
BRISBANE, OLD. 4173 

Phone: (071 3890 1744 
EDU19"- Facsimile: (071 3390 4631 

BRISBANE WATER Tille 

P")'''SEWAGE PUMP STATION BACKUP GENSETS 
Drafter 
PSI 

Draft (neck i,PPF01"ed 

WB CALLAN STREET 

ARRANGEMENT 

Project Director ;:581` 
No in set 

Design Review Engineer's Ref. No Client Ref No. 
301(.0-02/03 

S.E. Drawing No. 

14291-006 
AMOI 

0 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 399 of 835



( REFER TO DEUTZ 
MANUAL FOR DETAILS } 

CB7/1 

RU_N/DIAGNOSE 

PROGRAM SWITCH 

GOVERNOR 

FAULT 

PLUG 

M 

PLUG 

ENGINE (MOTOR) ANCILLARIES DIAGNOSTIC PLUG 

0 1.8.03 AS BUILT 

.11.411NN 

rani 
Whiff 
rdir' 

wEF Eauk 

c 
EQUIPMENT DATA SHEET 

REV No: 

0 

PROJECT No: 

14291-607 
DATE: 

1.08.03 

TITLE: 
BCC BRISBANE WATER 

PUMP STATION BACKUP GENSET 

EMR GOVERNOR CONTROLS 
\.. 

REF: PRPARED 

BYE: HIRED/ RSL BCHYE:CKED 

APPROVED FOR ISSUE 

JP 

SCALE: 

1:1 i 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 400 of 835



START 

BATTERY 

9ARA 

FCRA 

ALT. 

THIS DIODE IS ONLY 
1-110D TO GENERATORS 

THAT HAVE A 24V 
START BATTERY 

cogs 

181/ ip2/ 

LRT1 

Ea LR2 

O 
I 

START 

BATTERY 

CHARGER 

OHO 

o 

c83/1 

CB3 

TO ALT. 

NEUTRAL 

CONTROL 

BATTERY 

c84/1 

O 
ICI 

CONTROL 

BATTERY 

CHARGER 

c84/2 

CB8/1 

C86 /2 

This 6xusent is the property of S.E.Pover *sent 
rids foisted oriy to he mose incited 

Posessin of this domed does oat coney perissiso 

to loot reproke or copy d it vhole e n 6r1 a to 

prefecture Ite subject ratter stove knit 
Sods yereission to be seeded only by sped" lehreeten 

vnliroy signed by an officer of Si Pover ear* 

r 

0 1.8.03 AS BUILT 

Rev. Date DESIGN 

REVIEW 

REVD 
P.MGR 

APP'D 
P.MGR Amendment I 

1 OA 

OUTLETS 

0810 

15A 

APPLIANCE 

INLET SOCK ET 

Division of Southside Engineering 4_ 
API a Nol 47 PROPRIETARY ST. 
1111/1J 

I r. us Willa TINGALPA 
L I MOT BRISBANE, GUI 4173 AI mi. 

ER EGUW1'4: 
-.....,.....-Igyy..... cv\ Phone: (07) 3890 1744 

Facsimile: (07) 3390 4631 

C87 

Lueni 
BCC BRISBANE WATER 

Project PUMP STATION BACKUP GENSET 
Drafter 
HJR / RSL 

Draft Check Reviewed 
Project Manager 

JP 

Approved 
Project Director 

JP Designed 
QIJR 

Design Review 

ELECTRICAL SCHEMATIC 

[Title Scale 
1:1 

No in set 
5 

SE Ref No.ISE Job No 

14291 
S.E. Drawing No. 

14291-601 
AMDT 

0 l Engineer's Ref. No Client Ref No. 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 401 of 835



1 
SPEED SWITCH 

, LSS USS OSS 

2 3 15 16 

0 

TACHOMETER 

MAGNETIC 

PICK-UP 

FORA 

1 

VOLTAGE 

REGULATOR 

ELECTRONIC 

GOVERNOR 

SEE SHEET 5 

SHUNT 

TRIP 
PLC 

CPU 

103-A01 

103-402 

103403 

EMERGENCY STOP 103-A04 

IMP TEST 103-A05 

ALARM RESET 03-906 

ALARM MUTE 103-A07 

AMYL START 03-908 

MANUAL STOP 03-801 

MN TRANSFER TO MAIN5103-602 

NM TRANSFER TO GEN 033-803 

CRANK CUTOUT 

tSS UNDER SPED 

CNER SPED 

UNDER yam 

104-A01 

104-A02 

104403 

104-A04 

ovER yours 

ALL RCN TEMP. 

CB -S 
GEM C8 TRfPPED 

104-A05 

04-A06 

104-A0 

MEN FALU 104-A08 

CHARGER AC FAILED 1044101 

CONTROL BATT. LOW VOLTS 104-802 

START BAIT. LOW V1TS 04-803 
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SE Power Equipment 
47 Proprietary Street, Tingalpa, QId 4173 
Telephone: (07) 3890 1744 
PO Box 3306 Tingalpa B.C. Qld 4173 

DIESEL GENERATOR SET 

CONTROL FUNCTION TEST REPORT 

CUENT: REtf Wk( 
SERIAL NO: 03olooa 
ENGINE TYPE: W:4110(6 
ALTERNATOR TYPE: 1.4C 14 lc! E 

()JR. CAt-LAr4 

SEP 009/B 

DATE: IS' 0` - 03 
JOB NO: Loci 
ENG. SERIAL NO: q if 6 g 63 
ALT. SERIAL NO: b o 

3ENSET CONTROL FUNCTIONS FUNCTION LAMP REArAIKS 
Engine High Temp. Alarm ,/ . T. e .4 . 

ARKS. 
Cur reff) 

Engine High Temp. Shutdown i OW 
ow Water Level Alarm ./ 
'B Tripped/Alt., Overload 

_ow Oil Pressure Alarm 
...ow Oil Pressure Shutdown r/lk 
Emergency Stop I 
Start Fail Alarm . 
3enset Running 1 
MEN Fault :// 
Starter Motor Relay 
=uel Low i i 
7uel Empty I 
Engine Gauges 
Status Lamps/Controls V V 
Jnderspeed Shutdown 

, 

v 
DversDeed Shutdown .1 
Remote Start/Stop. 

,. 

... _amp lest ./ 
Alarm Shudown 
Alt Undervolts 
Alt Overvolts 

harger AC Failed i, N7 
' trol Batt. Low Volts 
tart Batt. Low volts 
anopy doors Open 
udible Alarm/Mute 
emote ATS Controls V V 
ltemator High Temperature 

DUSTOMER TESTING OFFICER: TESTING OFFICER: DI 
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47 Proprietary Street 
Tingalpa Qld 4173 
PH: (07) 3890 1744 

TRANSIENT LOAD RESPONSE TEST SHEET 

Transient response for load changes: Load PF 0.8 

SEP0084 

% 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 - 0 / S. I , .? 3. 7 s '5'4 3 a. 4 0/ 
% Change Volts 0 / -(:, 7 (c, 3 a 0. 
Recovery secs o2 ''''l R-s ,. 3 6.0 o.. "=;(32 

Cdut eaT: 114SZAAJE. Wfrct-E4g 

S(t\J 0 302.00c2. 

Jog iJo c+a,(30 

W8 C_Au..,44,1 
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47 Proprietary Street 
Tingalpa Q 4173 
BRISBANE AUSTRALIA 

CLIENT: 

SERIAL NO: 03ot oo 

ENGINE TYPE: 216 10/6 C 

ALTERNATOR TYPE: 1-1C 43q 
GOVERNOR TYPE: EM4 

OVERSPEED TYPE: /I 

SHUTDOWN SOLENOID: 

LOW. OIL PRESSURE SHUTDOWN: ti 

DIESEL GENERATOR SET 
LOAD TEST REPORT sei° oo6y11) 

eats wket JL eAttAii DATE: 

A: 3-co +. to: 

TECHNICAN: 
p 

KW: C2Ec? + 10% 

(C. of oi 
JOB NO/CONTRACT NO: nfe2 9 / 
ENG. SERIAL NO: q/i/ 6E 63 
ALT. SERIAL NO: it 01 
STARTER MOTOR: Dorrz. 
UNDERSPEED TYPE: 4R 

HIGH WATER: 

INSPECTOR: 

TIME 0:06 0:20 0:50 1:1.0 I: IQ 1%ao Pc° )..2t1 d:3c -2144 

OIL PRESSURE 11, 60.9 
6100 45'2 . LeV 4 . ifo I.( ceo V-25- cr-2-C 921- le*0 

OIL TEMPERATURE /4/4 - , 
JACKET WATER 
TEMPERATURE 70 1? %0 c. r2- g 3 23 kit 

's ArIK --. 

9 
iet. 

.U0 aa 7C2 if2 352 it ?2i I7c 

VOLTS e)A*/ 
J4' C 

i 1 1 / ./ ./ / 
AMBIENT 
TEMPERATURE 20 )0 DI )f ) .)-1 Of 01 c1 

HZ So ./ Co 

rk../ o 120 ,) a cls/ asp air .11 d7 I6)-6 o 

LOAD% 

0 75% looZ I 00% 100% 11,0% Ito% Ito% s07 0 - LARKS 

Generator_Load_Test_Report.doc 
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EQ 

47 Proprietary Street 
Tingalpa Q 4173 
BRISBANE AUSTRALIA 

CLIENT: Ras. Lkl tt B. DATE- f og 0? 

SERIAL NO: 0301 boa . JOB NO- 14- al 1 

ENGINE TYPE: Boom loisc ENG. SERIAL NO- qta6gt) 
ALTERNATOR TYPE: t-kak 3 t.4.-E ALT. SERIAL NO: (60(9, 

SOUND LEVEL INSTRUMENT- MOA1 

W GENERATOR SET SEP 0023/ 13 

SOUND PRESSURE LEVEL TEST REPORT 

5 -_Thtf 6 7 8 
9 

ALT 

4 4- 10 

ENG 

RAD 

3 it 
2 1 12 

Position Layout 

Remarks: 

Distance: 7 m 

Height: l'6 m 

POSITION SOUND LEVEL 
dB(A) 

LOAD % 

25 50 75 100 110 

1 . 
65.4 64- o 670 6g -1 49 

2 

3 

4 

5 6s-7 67.1 L &0 6E., 7 o . 0 

6 

7 66.3 4,C./ 647 67.1 47.5 

8 

9 

10 6s'7 67.1. 67'? 6 g q 648 
11 

12 

Average 

QUALITY ASSURANCE OFFICER: 

CUSTOMER TESTING OFFICER- 
TESTING OFFICER: 

WITNESS TESTING OFFICER: 
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47 Proprietary Street 
Tingalpa Q 4173 
BRISBANE AUSTRALIA 

SEP 0013 

FINAL INSPECTION CHECKLIST 

This form is to be completely filled out before any generating 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 the 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 comments 
in the space provided. 

MODEL: 6A(./A14 SERIAL NO: t)?at 0001 ENGINE NO: fri Gast3 

JOB NO: 14.1q 
I DATE: CUSTCHER: 8.w. 

BASE 

( 1 ) 

( 2 ) 

(3) 
(4) 

All welds Continuous, neat and clean. 
All bolts tightened. 
Bearers completely secured. 
No sharp corners. 

RADIATOR 

(1) 

(2) 

(.3) 

(4) 

(5) 

ENGINE 

Radiator correctly mounted. 
All pipework included and secure. 
Drain plug. in place. 
Water rerrovedfialt radiator. 
Clamps on hoses tight. 

(1) Fan is correctly mounted. 
(2) All guards in place and secure. 
(3) Kring loom is correct to drawing, securely fixed and :Marked 

tetmipated in an appropriate terminalbox. 
(4) -Battery leads attached and secure and long enough for termination to battery. 
(5) Air cleaner is properly mounted. 
(6) Magnetic pickup-is fitted and Set to correct depth. 
(7) Exhaust pipe and silencer (where required) are fitted correctly. 
(8) Dip stick in place. 
(9') Oil removed from engine. 
(10) All fuel and oil unions completely tightened. 
(11) Allorderedoptionsare fitted and function correctly. 
(12) All parts secure, no damage. 
(13) All earths less than 0.1 ohms. 
(14) Cables and hoses secure for transport. 

CONTROL sysTgm (where applicable) 

(1) 

(2) 

(3) 

(4) 

(5) 
(6) 

(7) 

Control functions as ordered. 
Control is mounted correctly. 
All leads, terminals, fuses, printed circuit boards and switchgear are 
completely secure and marked correctly. 
Dust seals are fitted around doors. 
Doors hinged correctly. 
All earths less than 0.1 ohms. 
Red'Eanger labels in cubicle. 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 409 of 835



FINAL INSPECTION CHECKLIST PAGE 2 

CONTROL SYSTEM (cont) 

(8) Perspex shield secure, clean and no sharp corners. 

(9) Cables correct, no damage. 

(10) Locks and keys satisfactory. 

ALTERNATOR 

(1), 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

FINISH 

(1) 

(2) 

Alternator is correctly mounted. 
Alternator leads are correctly mounted inside terminal box and marked 
correctly. 

A.V.R. is mounted, connected properly and set to correct setting. 
Coupling and adaptor are properly fastened between engine and alternator 
with correct size and tensile grade bolts, 
All options ordered are fitted and function properly. 
Alternator is correctly wired for the appropriate voltage as per either 
Order or Bills of Material. 
Earth stud fitted. 

Plant is painted to correct colour. 
All blemishes in finish, especially paint runs, are completely removed. 

GENERAL INSPECTION 

(1) Genset is manufactured to correct engine/alternator/radiator/bases 
configuration as specified on Bill of Materials. 

(2) All documents are in a sealed plastic bag and secured inside alternator 
terminal box. 

b) Alternator Handpook 
a) Engine Handbook 

c) Warranty Card id1111 r1J UM. 

(3) 
(4) 

d) Packing List 
e) Test. Sheet 

No Oil/No Water label is attached to positive battery lead. 
All labels are straight and in correct location. 
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 .1,61 eakto 

OPERATION and MAINTENANCE MANUALS 

Revision Status 

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: / / 
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1.1.17.110101 

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 
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OPERATION and MAINTENANCE MANUALS 

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-coded 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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Engine 
Serial Number: 

Please enter here the engine serial number. By quoting 
this number you will help to facilitate dealing with 
questions concerning Customer Service, Repairs and 
Spare Parts (see Section 2.1). 

In view of continuous design improvements or changes, 
the technical specifications and the illustrationsshown in 
this Operation Manual are subject to alteration. Reprinting 
and reproduction, in part or in whole, are subject to our 
written approval. 

Operation Manual 

1015 

0297 96.84 en 

EUTZ 
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Foreword 

Dear Customer, 

Liquid-cooled DEUTZ engines are designed for a 

broad spectrum of applications.Consequently, a 

wide range of variants are offered to meet the 
specific requirements of each individual case. 

Your engine is appropriately equipped for the 
installation concerned, which. means that not all 
the components described in this Operation Ma- 
nual are necessarily mounted to your engine.. 

We have endeavoured to highlight any differences 
so that you will be able to locate the operating and 
maintenance instructions relevant to your engine 
quickly and easily. 

Please read this Manual before starting your 
engine, and always observe the operating and 
maintenance instructions. 

Should you have any inquiries we shall be pleased 
to provide advice. 

Sincerely, 

DEUTZ AG 
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General 

DEUTZ Diesel Engines 

are the product of many years of research and 
development. The resulting know-how, coupled 
with stringent quality standards, guarantee their 
long service life, high reliability and low fuel 
consumption. 
It goes without saying that DEUTZ Diesel Engines 
meet the highest standards for environmental 
protection. 

Beware of Running Engine 

Shut the engine .down before carrying out mainte- 
nance or repair work. Ensure that the engine cannot 
be accidentally started. Risk of accidents. 
When the work is complete, be sure to refit any 
panels and guards that may have been removed. 
Never fill the fuel tank while the engine is running. 
Observe industrial-safety regulations when running 
the engine in an enclosed space or underground. 

Care and Maintenance 

Sound care and maintenance practices will ensure 
that the engine continues to meet the requirements 
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 symbol is used for all safety 
warnings. Please follow their' 
carefully. The attention of operating 
personnel should be drawn to these 
safety instructions. General safety 

and accident prevention regulations laid down by 
law must also be observed. 

Asbestos 

DEUTZ original parts are asbestos- 
free. 

Service 

Please contact one of our authorized service 
representatives in the event of breakdowns or for 
spare parts inquiries. Our trained specialists will 
carry 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 further 
service information. 

California 
Proposition 65 Warning 

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

2.1 Model Designation 
2.2 Engine Illustrations 
2.3 Lube Oil Circuit 
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Description of Engine 2.1 Model Designation 

2.1.1 Rating Plate 

125 6111 2 

The model designation A, the engine serial 
number B and the performance data are stamped 
on the rating plate. 

When ordering spare parts, it is essential to quote 
the model designation and the engine serial 
number. 

2.1.2 Location of Rating Plate 

The rating plate C is affixed to the drankcase. 

2.1.3 Engine Serial Number 

The engine serial number is stamped on the 
- crankcase iteself (arrow) and on the rating plate. 
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2.1 Model Designation 

2.1.4 Numbering of Cylinders 

The cylinders are numbered consecutively for 
either cyl. bank A or B, beginning at flywheel end. 
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escription of Engine 2.2 Engine. Illustration 

2.2.1 Cyl. Bank A BF6M 1015 

15 

14 

13 

12 

11 

10 
126 3921 0 

1 Oil filler neck 

2 Cylinder head 

3 Exhaust manifold 

4 SAE housing 

5 Crankcase 

6 Starter 
7 Oil pan 

8 Oil filter 

9 Coolant connection from heat exchanger to 
engine 

10 Vibration damper 

11 V-belt pulley 

12 Alternator 
13 Coolant connection to heat exchanger 

14 Solenoid (shutdown solenoid) 

15 Flate-type heater plug (B-side) 
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Notes 

Warnings to Place on Equipment 

CALIFORNIA 

Proposition 65 Warning 

Diesel engine exhaust and some of its 
constituents are known to the. State of 

California to cause cancer, birth 
defects, and other reproductive harm. 

Warning in the Manual 

CALIFORNIA 

Proposition 65 Warning 

Diesel engine exhaust and some of its 

constituents are known to the State of 

California -to cause - cancer, birth 

defects, and other reproductive harm. 

or 

CALIFORNIA. 

Proposition 65 Warning 

Diesel engine exhaust and some of its constituents are known 
to the State of California to cause cancer, birth defects, and 
other reproductive harm. 
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Description of Engine 2.2 Engine Illustration 

2.2.3 Cyl. Bank A - BF8M 1015 

13 

12 

11 

10 

14 

1 Exhaust turbocharger 

2 Exhaust manifold 

3 Crankcase 

4: Starter' 
5 Oil filler neck 

6 Oil pan 

7 Lube oil filter 
8 V-belt pulley with vibration damper 

9 Coolant connection from heat exchanger to 
engine 

10 Oil cooler 

11 .Fan 

12 Exhaust stack 

13 Charge air pipe to the charge air cooler 

14 Flame-type heater plug system (B-side) 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 425 of 835



2.2 Engine Illustration Description of Engine 

2.2.4 Cyl. Bank B - BF8M 1015 

21 

22 

20 19 18 

14 

15 

16 

17 

126 4131 0 

14. Flame-type heater plug system (A-side) 

15 Oil filler neck 

16 Cylinder head 

17 Alternator 
18 Oil dipstick 

19 SAE housing 

20' Flywheel 

21 Compressor 
22 Fuel connecting line 
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Description of Engine 2.3 Lube Oil Circuit 

2.3.1 Lube Oil Circuit Schematic 1015 
Wet Sump Lubrication 

24 27 21 12 13 11 23 20 16 17 14 18 19 15 10 7 
1 Oil pan 

2 Intake pipe 

3 Oil pump 
4 Overpressure relief valve 

5 Oil cooler 
6 Spin-on oil filter 
7 Main oil bores 

8 Main Pearing 

9 Big-end bearing. 

10 Camshaft bearing 

11 Oil supply to injection pump 
12 Injection pump 
13 Return line from injection pump to crankcase 
14 Line taspray nozzle 

15 Spray nozzle with pressure-holding valve for 
piston cooling 

1.6 Tappet with control groove for pulse 
lubrication of rocker arms 

17 Pushrod, oil supply to rocker arm lubrication 

18 Rocker arm 

19 .Oil return bore in cylinder head to. crankcase. 

20 Oil pressure sensor oil pressure switch 
21 Oil line to exhaust turbocharger 
22 Exhaust turbocharger 
23 Oil line to compressor (hydr. pump) 
24 Compressor 
25 Hydraulic pump 
26 Pressure-holding valve (adjustable) 
27 Oil return line from compressor (hydr. pump) 

to crankcase 

28 Oil return line.from turbocharger to crankcase 
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Engine Operation 

3.1 Commissioning 
3.2 Starting 
3.3 Monitoring Systems 
3.4 Stopping 
35 Operating Conditions 
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Engine Operation 3.1 Commissioning 

3.1.1 Filling in Engine Oil 

As a rule, the engines are delivered without oil 
filling. 

Fill in lube oil through the oil filler neck (arrow). 

For oil filling volume, see 9.1. 

For oil quality grade and oil viscosity, see 4.1. 

3.1.2 Filling Oil Bath Air Cleaner with 3.1.3 Filling the Fuel Tank 
Engine Oil 

Fill engine oil into bowl 1 of oil bath air cleaner (if 
fitted) up to the arrow mark. 

For oil quality grade and oil viscosity, .see 4.1. 

Never fill oil into the precleaner's 
dust collector, if provided. 

FUEL 

126 3981 0 

Use only commercial:grade diesel fuel. For fuel 
quality grade, see 4.2. 

Use summer- or winter-grade fuel, depending on 

the ambient temperature. 

Stop engine before filling the fuel 
tank! 

Observe strict cleanliness! Do not 
spill any fuel! 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 429 of 835



3.1 Commissioning Engine Operation 

3.1.4 Filling/Bleeding Cooling 
System 
1015 

O Connect coolant inlet 1 and coolant outlet 2 to 
external coolant tank. 

O Fill in coolant into cooling system. 

0 Start engine and run up to normal operating 
temperature until thermostat opens (line 2 

warms up). 

Check coolant level in external cooling system, 
top up coolant if necessary. 

3.1.5 Other Preparations 

O Check battery and battery cable connections, 
see 6.7.1. 

0 Trial run 

- Upon completing the preparations run the 
engine for a short trial run of aboUt 10 
niinutes under low load. 

During and after trial run 

- Chebk the erigirie for leaks. 

After the engine has been stopped 

- Check oil level and top up if necessary, see 
6.1.2 

Retension V-belts, see 6.5: 

O Breaking-in 

During the breaking-in phase, it is 

recommended to check the oil level twice a day. 

After the breaking-in phase, checking once a 

day will be sufficient.. 
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Engine Operation 3.2 Starting 

3.2.1 Electric Starting 

Before starting, make sure that 
nobody is standing in the 
immediate vicinity of the engine or 
driven machine. 

After repair work 

Check whether all removed guards are put back in 

place and all tools are removed from the engine. 

When starting with flame-type heater plugs; do 

not use any other additional starting aids (e.g. 
injection with start pilot). Accident hazard! 

Important: Never start the engine with. speed 
governor removed. 

Disconnect battery! 

Do not actuate the starter for more than 20 
seconds at a time. If the engine does not start, 
wait one minute before repeating the attempt. 

If the engine does not start after two attempts, 
trace the cause with the aid of the Diagnosis Chart 
(see 7.1). 

without Cold-Starting Aid 

Disengage the clutch to separate the engine 0 Insert key. 

from the driven equipment. 

* Move speed control lever 1 in direction of 
arrow at least to middle speed position. 

O Move shutdown lever 2 to Run" position 
(opposite direction of arrow, item.1). 

- Position 0 = no operating voltage. 

Turn key clockwise. 

- Position 1 = operating voltage, 

- Pilot lamps light .up. 

0 Turn key further clockwise against spring 
action. 

- Position 2 = starting. 

0 Release key as soon as the engine starts firing. 

- Pilot lamps go out. 
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3.2 Starting Engine Operation 

with Cold-Starting Aid 
Flame-Type Heater Plug System 

0 Insert key. 

- Position 0 = no operating voltage. 

0 Turn key clockwise: 

- Position 1 = operating voltage, 

- Pilot lamps 1+2+3 light up. 

- Preheat until heater plug indicator 3 blinks, 
max. 30 seconds. 

- Engine is ready for operation. 

Important: The starting process 
must be carried out within the 30 
seconds, otherwise repeat starting 
attempt. 

0 Turn key further clockwise against spring 
action to 

- Position 2 = starting 

0 Release key as soon as the engine starts firing. 

- Pilot lamps go out. 
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Engine Operation 3.3 Monitoring Systems 

3.3.1 Engine Oil Pressure 

Oil Pressure Pilot Lamp 

1 25752 1 1 

Oil Pressure Gauge 

The oil pressure pilot lamp lights up with 0 The pointer of :the oil pressure gauge must 
operating voltage applied and engine shut off. indicate the minimum oil pressure (see. 9.1). 

0 The oil pressure pilot lamp must go out when 
the engine is running. 

3.12 Coolant Temperature 

I 26246 1 0 

0 The pointer of the temperature indicator should 
remain in the green sector and .enterthe yellow- 
greeen sector only in exceptional cases. it the 
pointer enters the orange sector, the engine. is 
overheating. Turn it off and establish the cause 
from the Diagnosis Chart (see 7.1). 
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3.3 Monitoring Systems Engine Operation 

3.3.3 Coolant Level 

min 
126 2911 1 

O Lamp of coolant level indicator lights up 
(contact via float switch/level sensor when min. 
coolant level has been reached): 
Turn engine off and establish cause from the 
Diagnosis Chart (see 7.1) 

O Functional check of coolant level: 
insert key in position 1 or 2, 

(Float switch or level sensor) 
Pilot lamp lights up for about 2 seconds 

- Coolant level o.k.: lamp goes out 

- Coolant level not o.k.: lamp does not go out. 

3.3.4 Lube Oil Level 

126 2781 1 

0 Lamp of lube oil level indicator lights up 
(contact via float switch/level sensor when min. 
Itibe oil level has been reached): 
Turn engine off and establish cause from the 
DiagnosiS Chart (see 7.1) 

Functional check of lube oil level: 
Insert key in position 1 or 2 

(Float Switch or level sensor) 
Pilot lamp lights up for about 2 seconds 

- Lube oil level o.k.: lamp goes out 

- Lube oil level not o.k.: lamp does not go out. 
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Engine Operation 3.4, Starting 

3.4.1 Mechanical Shutdown 3.4.2 Electric Shutdown 

0 Set speed control lever 1 to low speed position. 0 Turn key counter -clockwise (to position 0) and 
pull off. Pilot lamps go out. 

0 Actuate shutdown lever 2 until engine comes to 
standstill. Charging-current and oil pressure 
pilot lamps light up when engine has come to 
standstill. 
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3.5 Operating Conditions Engine Operation 

3.5.1 Winter Operation 

O Lube Oil Viscosity 

- Select the oil viscosity (SAE grade) 
according to the ambient temperature 
prevailing at the time when the engine is 

started 4.1.2. 

- Keep shorter periods between oil changes 
when operating at temperatures below -10 
°C (+14 °F), see 6.1.1. 

O Diesel Fuel 

- Use winter-grade diesel fuel for operation 
below 0 °C (+32 °F), see 4.2.2. 

*Coolant 
- Set the water / antifreeze mix to suit the 

lowest temperature likely to occur (max. -35 
°C 
-31 °F), see 4.3.1. 

*Additional Maintenance Jobs 

- Drain the sludge from the fuel tank once a 

week (by undoing the sludge drain plug). 

- Adjust the oil filling in the oil bath air cleaner 
(if fitted) to the prevailing ambient 
temperature as in the case of engine oil. 

- At temperatures below -20 °C (-4 °F) 

lubricate the flywheel ring gear with low- 
temperature grease, e.g. Bosch FT 1 V31, 

from time to time through the pinion hole (if 
necessary remove. starter). 

Cold-Starting Aids 

- At temperatures near or below freezing point 
start with flame-type heater plug; see 3.2.1. 

This not only lowers the starting limit 
temperature, but proves also useful at tern- 
peraturee normally not requiring a Starting 
aid. 

Battery 

- Cold starting requires a good state of charge 
of the battery, see 6-.7.1. 

- The, starting limit temperature can be 
lowered by 4-5 °C by heating the battery up 
to +20 °C (+65 °F). To do so, remove the 
battery and store in a warm place. 
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Engine. Operation 3.5 Operating Conditions 

3.5.2 High Ambient Temperature, 
High Altitude. 

With increasing altitude and rising ambient 
temperatures the density of the air. tends to 
decrease, which affects the maximum Power 
output, the exhaust 'gas quality, the 
temperature level and in extreme cases, the 
starting behaviour. Oder transient running 
conditions, operation is permissible at altitOries 
up to 1000 meters at ambient temperatures up 

to 30 °C (86 °F) 

If an engine is operated under more severe 
conditions (at higher altitudes or ambient tem- 
peratures): it will be necessary -to. reduce the 
injected 'fuel quantity and thus engine power. 

In case of doubt 'Concerning such 'engine 
apptications, ask your engine or equipment 
supplier whether, in the interest of operational 
reliability, service life and exhaust gas quality 
(smoke!), an engine Berating had been 
considered necessary, or simply contact your 
service representative. 
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Operating.. Media 

4.1 Lube Oil 
4.2 Fuel 
4.3 Coolant 
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Operating Media 4.1 Lube 0 I 

4.1.1 Quality Grade 

The lube oil quality grade is defined by 
specifications. The following lube oil specifications 
are approved: 

API Classification 

American Petroleum Institute 

0 Turbocharged engines: CF-4 CG-4 CH-4 

ACEA Classification 
European Engine OH Sequences. 

0 Turbocharged engines: El- E3-96 + E4-98 

4.1.2 Viscosity 

The lube oil viscosity of the SAE grade is selected 
according to the viscosity diagram alongside. 

The ambient temperature is decisive for the 
correct choice. Should the temperatures 
temporarily fall below the limit's of the SAE grade 
selected, this will merely affect the starting 
performance, but Will not cause any engine 
damage. The application limits should not be 

exceeded over lengthy periods of time in order to 
keep wear down to a minimum. 

For all-year application you should use multi- 
grade oils. 

30 
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CD 
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V 

only with engine oil preheating 

13029811 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 439 of 835



4.1 Lube Operating Media 

4.1.2.1 Specific lube oil definitions 

Turbocharged engines with uprated power and 
engines with high loading 

The oils listed in enclosure 1 are to be used 
for the following engines and applications: 
O 1015CP 
O all engines in CHP plants 

all engines in gensets operating in parallel with the 
mains/with each other 
engines in combines with: 

These are high-grade oils according to ACEA or API. In 

addition most of these:oils are partly synthetic, some even 

fully synthetic (5W-40) and thus achieve the thermal 
stability required for the relevant application and are 

distinguished by a low tendency to cause deposits in the 

turbocharger and in the charge air pipes with closed-circuit 
crankcase breather 

Exhaust emission-optimized engines for 
commercial vehicles as from EURO II and mobile 
machinery as from level 2. For exhaust emission- 
optimized engines of 'all DEUTZ series which 
meet the following exhaust emission require- 
ments: 

a) as from EURO II the requirements of 88/77/EEC 
and 91/542/EEC 
for commercial vehicles in Europe, 

b) as from level 2 the requirements of 97/68/EC, 
for mobile machinery in Europe 

c) as from level 2 the requirements for US nonroad 
engiries the following oil grabes will be permissible: 

- ACEA E3-96 and E4-98 for requirements,a) and b) 

- API CG-4 and CH-4 for application c) 

Lube oils for 

engines with uprated power andengines with high loading 

Producer Type of lube oil SAE class Availability 
AGIP Agip Sigma Ultra TFE 10W-40: ' worldwide 
AGIP Autol Valve Ultra FE 10W-40 Germany 
ARAL GmbH Aral MegaTurboral 10VV-40 worldwide 
ARAL GmbH Aral SuperTurboral 5W-30 worldwide 
BAYWA BayWa Super Truck 1040 MC 10VV-40 South Gemany 
.BAYWA BayVVa Turbo 4000 10W-40 South Gemany 
Castro! GmbH Castrol SYNTRUCK 5W-.40 Europe, North America, Brazil 

Argentina, Australia, South Africa 
Castro! GmbH Castrol DYNAMAX 7,5W-40 Europe, North America, Brazil 

Argentina, Australia, South Africa 
CHEVRON. Chevron Delo 400 Synthtic 5W-40 North America 
ESSO Ess'olub&XTS 501 10W-40 Europe 
FINA FINA KAPPA FIRST 5W-30 Europe 
FINA FINA KAPPA ULTRA 10W-40 Europe 
FUCHS DEA DEA. Cronos Synth 5W-40 Germany, Europe 
FUCHS DEA DEA Cronos Prern'ium LD 10W.40 Germany, Europe 
FUCHS DEA Fuchs Titan Cargo MC 10W-40 worldwide 
FUCHS DEA Deutz Oel TLL 10W-40 MB .10W740 Gerrriany 
FUCHS DEA DEA Cronos Premium FX , 10W-40 Europe. 
FUCHS DEA Fuchs Titan Unic Plus MC 10W-40 worldwide 
MOBIL OIL Mribil Delvac 1 SHC 5W-40 Europe, SE Asia, Africa 
MOBIL OIL Mobil Delvac 1 5W-40. worldwide 
MOBIL OIL Mobil Delvac XHP Extra 10W-40 Europe, SE Asia 
BP OIL International BP Vanellus HT Extra 10W-40 Europe 
Shell International Shell Myrina TX / 5W-30 Europe, different 

Shell Rimula Ultra description in some country 
Shell International Shell Myrina TX / 10W-40 Europe, different 

Shell Rimula. Ultra description in some country 
TOTAL TOTAL RUE3IA TIR 86000 10W-40 worldwide 
SchmierOlraffinerie 
Sal2bergen GmbH 

Wintershall TFG 10W-40 Europe 

The table ill be extended as and when reqUired. 
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Operating Media 4.2 Fuel 

4.2.1 Quality Grade 

Use commercial brands of diesel fuel with a sulfur 
content of less than 0.5%. If'the sulfur content is 
higher than 0.5%, oil change intervals should be 

reduced, see 6.1.1. 

The following specifications / standards are 
approved: 

CEN EN 590 or DIN /EN 590 

DIN 51 601 (Feb.1986) 

0 BS 2869 (1988): Al and A2 

ASTM D975-88: 1-D and 2-D 

NATO Code F-54 and F-75 

The exhaust emission levels determined during 
certification always refer to the referenCe fuel 
specified by the supervising authorities for such 
certification. 

4.2.2 Winter-Grade Fuel 

At low temperatures, waxing may occur and clog 
the fuel system, causing operational trouble. In 

case of sub-zero (+32 °F) ambient temperatures it 
is recommended to use winter-grade diesel fuel 
(down to -15 °C = +5 °F). Normally, such fuel is 

offered at the filling stations in good time before 
the cold season starts: Diesel fuel containing addi- 
tives (Super Diesel") is frequently also on sale for 
use at temperatures down tb -20 °C (-4 °F). 

to At temperatures below -15 °C (+5 °F) or -20 
°C (-4 °F), kerosene should be added to the 
diesel fuel. The relevant percentages are given 
in the diagram St the right. 

If summer-g-rade diesel fuel has to be used at 
temperatures below zero (+32 °F), up to 60% 
kerosene may be added. (see diagram at the right). 

In most cases, adequate resistance to cold is also 
attained by adding a flow improver (fuel additive). 
Ask your service representative for this. 

Diesel fuels must never be mixed 
with petrol' (normal and super 
grade petrol)! 

+32 
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+14 .- 10 
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1.............._ 
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8 ---I. 

' I A' 

-4 ii571i. 

Illustration legend: 

I Summer diesel fuel 

II Winter diesel fuel 

A Ambient temperature 

B Percentage of kerosene added 

Mix in tank only! Fill in the 
appropriate amount of kerosene 
first, then add the diesel fuel. 
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4.3 Coolant Operating Media 

4.3.1 Quality of water for coolant in 

the recirculating water system 

The values listed below must not be exceeded. 
In order to examinethe quality of your water; a test case 
can be ordered from DEUTZ under Order No. 1213 

0382. 

Water quality min max 

ph value at 20 °C 6.5 8.5 

Chloride ion content - 100 

Sulphate ion content - 100 

Total hardness 3 20 

4.3.2 Coolant treatment 

In the case of liquid-tooled engines, special attention 
must be paid to the treatment and control of the cool- 
ant, as the engine may otherWiSe become damaged as 

a result of corrosion, cavitation and freezing. 
The treatment of the coolant is carried but by adding a. 

cooling system protectant to the cooling water. 

The cooling system must be continuously monitored, 
see 5.1. In addition to cheCking the coblent.level, this 
also involves checking the concentration.of the cooling 
system protectant. 
The cooling system protectant concentration can be 
checked with-commercially available testers (example: 
gefo glycomaM. 

If nitrite-based cooling syStem 
protectants are mixed with ?mine- 

based agents, dangerous nitrosamines 

are formed. 

4.3.3 Cooling system protectants 

DEUTZ cooling system protectants must be purchased 
in driffriS under Order No. 01011490 (5 litres) or 1221 

1500 (210 litres). These are nitrite, amine and, phos- 
phate-free, and provide effective protection against 
corrosion, cavitation and freezing. 
If the above mentioned cooling system protectant is 

unavailable, the f011Owing products may be used in 

exceptional cases. 

Manufacturer Product designation 

AVIA 

ARAL 
BASF 
DEA 

SHELL 

AVIA Antifreeze Extra 
Antifreeze Extra 

GlySantin G 48 
DEA kylarfrostsskydd 

SHELLGlycoShell 

The cooling system protettant in the coolant should not 
tall below & exceed the following concentration: 

Cooling system protectant Water 

max. 45 Vol.% 

min. 35 Vol.% 

55% 

65% 

Filling. volume, see Chapter 9.1.. 

The use of other cooling system protectants, e.g. chemi- 
cal anti-corrosion agents, is possible in exceptional 
cases. COnsult DEUTZ Service. 
The use of anti- corrosion oils is not permitted. 

Cooling syStem protectants must be 

disposed of in an environmentally-friendly 
manner. 
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Operating Media .4.3.Coolant 

Cooling System Protection 

Protective 

a 

[% by vol.] 
agairist freezing to 

Protection 

[°C] 

Cooling system capacity *) 
[Liters] 

18 20 22 25 27 30 32 35 

Protective agent 
[Liters] 

35 -22 6,3 7,0 7,7 8,75 9,5 10,5 11,2 12,3 

40 -28 7,2 8,0 8,8 10 10,8 12 12,8 14 

45 -35 8,1 9,0 9,9 11,3 12,2 13,5 14,4 15,8 

.+, 

.. ,,. 
e' -5, 

. vi 0 

,.. 

11 
..,.: 

i 25 :.7' ?,. 

,, :. ' 

*) For coolant capacity of your engine, see Section 9.1. 

Note: Consult head-office regarding figures in the grey field. 
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Routine Maintenance 

5..1 Maintenance Schedule 
5.2 Maintenance Chart 
5.3 Completed Maintenance fops 
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Routine Maintenance 5.1 Maintenance Schedule 

once after 

2) 

50-150 

every 

10 Bh 

or daily 125 

In Running 

250 

every 

500 

Hours (0h)1 

1000 2000 

check, 

see 
section 

clean 

renew 

Jab 

ir:',.:!p;6;A 
,-4:,,,,:i:sg' ; 

0 ::-0:4-2,0,-,)c .::,., , , ,v,,,,$, ,, * 
Oil level 9) 6.1.2/ 3.3.4 

0 P11:6;4:Li' ,A *,-.4:::it4 ;:. ., :1' . Visual inspectiOn of engine for leaks 

4k-k-3, - 0 , s-44-;,. 

.4,..,,,1v- 

,:.1, 

.,=Ft 

.-t.P4. N.:,sat 

. 
_ 

.,;!:' 
' ,,.... Oil bath and dry-type air cleaners 3) 4) 6.4.3 /6,4.4 

z.,,p: 

..... 

r,::- .4, ;:,),,, 

!z*,...!!tX., At, .A 0 
.5St 

A.:4 

.e 
.,,, 

ss, 

0.: Battery and battery cable connections 6.7.1 

Mr'rP 
iNz- 

,Aek4.-kk 
,s4 0 0 e ,,,,,0 Cooling system (dep. on engine use) 3) 8) 6.3.1/6.3.2 

:., 
e- 

' -,, 4 9 9 co 9 9 r : ... 
9 Drain holes in V-space 8) 6.3.1/6.3.4. 

0 r."5': '4 , ,A5,,,g1w: 0 :0 ,,. -4, 3w-,. Engine oil (dep on engine use) 5) 6.1.1/ 6.1.2 

0 ,$.., ' .y 0 0 '.',, ' 
0:0,':, 

Y ''4'',. 
;S: 

?;..4:71Vagr*,, 1 

el',1M.W.M. ' q., ,. 0 Oil filter cartridge 6.1.3 
0 

6., 
3: sf" il .-,.;,, 

x,,, 0 4-4 ' 4." 0 Fuel filter cartridge 6.2.1 

4 A 
,,e 

,,,c , 0 ,; 

??. 
:' ,..,, '-s- r o 

A 
Valve clearances (readjust if necessary) 6.6.1 

0 
i41* ''')k ,i',,14 tr».y,. i' e *. 0 Engine mounts (retighten if necessary) 9.2 

0 .01,1,,,,,,,,s. 

-4 , 0 u, , ", ):.V A ' ,,,-. 
V belts (retension if necessary) 6.5..1 

RV:0031. 
.. 

.'.' 0 
t.,.,.. 

'.: - .,- 

_ 

). ' 
,-* 0 ,,,,,,c,;,,,jv 0 0 Alarm system 3.3 

0 .... .,.4,:i;,6A.) 
;0,-, 

.?8;1) : 

-Ps: 

, .':' og. 
,,z;:m1 ,,A0',4,%:`,i.12gigof.x..-o 

0 
WNIVZ..*:r3 

c:. '1, '.,-, 
:r... ' 

..c.,cr'' 

ev;, -r '1,,, 

,..k, 

PP 

v 
;147 x,4:,,.: 
P' 'azV 0 

0 Fuel prefilter 

Fastening 

4.2 

9.2 0 `.5-.30,0., 4;k2;IWY 

Q ). le A 
-a,,;.:isr., 

!°' 
,.s,s-, 

'-4-,,,,, 
Flame-type heater plug system 4) 

.0.1,-,77..;,:i, 
.,,A.v.1:..tm ,',31n - _,.. 

: P" oP, 

wiAV.4pt--,. 
p?4,1 ' :.:., kti,'-:5.*, , .0 7) 

m, 
',t ,,k,..,, 0 Coolant 6) 632/633 

,a,.::- gi.... P.P.- V. 41 1,Nft, r,, teeti., 

21.-SaV:-- 05; V::7 '.". l' 1 

Coolant additive concentration 4.3.2/ 4.3.3 

Coolant level 3.1.4/ 3.3.3 

0 :;'g ,rG 0 . ''',,,., 1, ,..ifil 9 Hoses/clamps 

The specified engine maintenance times are maximum values. Depending on the operating environment, shorter maintenance intervals may be required. Pleas( 

observe the operating instructions of the equipment manufacturer. 
1) Max. permissible guide intervals 5) For oil change intervals,:See,Settion 6.1.1 

2) After commissioning of new or overhauled engines: 6) Check additive concentration every 500h (antifreeze dr chemicatcbrroSion inhibitor) 
3) Clean if necessary, see Section 6.3 7) or renew-every 2 years 
4) Renew if necessary 8) System cleaning 

Service acc. to service indicator if provided 9) During run-in period, check 2x daily 
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5.2 Maintenance Chart Routine Maintenance 

The maintenance chart shown here is stipplied as 
self-adhesive label with each engine. It should be 
affixed where it can be clearly seen on the engine 
or driven equipment. 

Check that this is the case! 

If necessary, ask your engine or equipment 
supplier for a fresh soppily of labels! 

Routine maintenance work should be Carried out 
according to the schedule in 5.1. 

Stop the engine before carrying 
out any maintenance work. 

42 cp 

31. 

DEUTZ. 
0297 4963 EI 
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outine aintenance 5.3 Completed Maintenance Jobs 

Running hours Date Signature / Stamp Running hours Date Signature / Stamp 

50-150. - 

125 250 

375 500. 

625 7-50 

875 1000 

1125 1250 

1375 1500 

1625 1750 

1875 2000 

2115 2250 

2375 2500 

2625 2750 

* after com -nissioning of new and overhauled engines 

Duly completed maintenance jobs can be recorded and signed off in the above table. 
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5.3 Completed Maintenance Jobs Routine.Maintenance 

Running hours Date Sipature / starno Runriing hours Date Signature / Stamp 

2875 3000 

3125 3250 

3375 3500 

3625 3750 

3875 4000 

4125 4250 

4375 45OG 

4625 4750 

4875 5000 

5125 5250 

5375 5500 

5625 5750 

Duly completed maintenance jobs can be recorded and sighed Oft in the abOVe table, 
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Routine Maintenance 5.3 Completed Maintenance Jobs 

Running hours Date Signature / Stamp Running hours Date Signatu re / Stamp 

5875 16000. 

6125 6250 

6375 6500 

6625 6750 

6875 7000 

7125 7250 

7375 7500 

7625 775.0 

7825 8000 

8125 8250 

8375 8500 

8625 , 8750 

Duly completed maintenance jobs can be recorded and signed off in the above table. 
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53 Completed Maintenance Jobs outine.Nisintenance 

Running hours Date Signature /Stamp Running hours Date Signature / Stamp 

8875 9000 

8125 8250 

8375 8500 

8625 8750 

8875 9000 

9125 9250 

9375 9500 

9625 9750. 

9825 10000 

10125 10250 

10375. 10500 

10625 10750 

Duly completed maintenance jobs can be recorded and signed off in the above table. 
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Routine Maintenance 5.3. Completed Maintenance Jobs 

Running hours Date Signature / Stamp Running hours Date Signature / Stamp 

10875 11000 

11125 11250 

11375 11500 

11625 11750 

11875 12000 

12125 12250 

12375 12500 

12625 12750 

12825 13000 

13125 13250 

13375 13500 

13625 13750 

Duly completed maintenance jobs can be recorded and signed off in the above table. 
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5.3 Completed Maintenance Jobs Routine Maintenance 

Running hours Date Signature / Stamp Running hours Date Signature / Stamp 

13875 14000 

14125 14250 

1437.5 14500 

14625 14750 . 

14875 15000 

15125 15250 

15375 15500 

15625 1.5750 

15825 16000 

16125 16250 

16375 16500 

16625 16750 

Duly completed maintenance jobs can be recorded and signed off in the above table. 
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Service and Maintenance 

6.1 Lubrication System 
6.2 Fuel System 
6.3 Cooling System 
6.4 Combustion Air Cleaner 
6.5 Belt Drives 
6.6 Adjustments 
6.7 Accessories 
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Service and Maintenance 6.1 Lubrication System 

6.1.1 Oil Change Intervals 

The first oil change after commissioning or 
recommissioning following repair work is 

carried out after 50 running hours. 

The oil change intervals are dependent on : 

- Lube oil quality 

- Sulfur content in the fUel 

- Engine application 

Should, within a year, the. engine run less than 
the hours stated in the table, the oil must be 
changed at least once a year. 

0 The table refers to the following conditions: 

- For diesel fuel max. sulfur content > 0.5 % 
by wt. 

- Continuous ambient temperature down to 
-10 °C ( +1.4 °F) 

If the sulfur Content is. > 0.5 to > 1 % or the 
continuous ambient temperature below -10 °C 
(+14 °F), the interVals between the. oil changes. 
should be halved. 

in the case of fuels containing sUlftir >. 1 % , 

ask your service representative. 

Change the oil with the engine off but still warm 
(lube oil temperature approx. 80 °C / 176 °F). 

Equipment ,,,engines ... 

Oil Change Intervals (running hours) 

Moteurssuralimentes. 

oil Grade 

Light 

API - klassifikation CF-4 CG-4/ CH-4 

ACEA-, Klassifikation 

duty, e.g.: 

El +E2-96 E3-96/ E4-98 

250 500 Road vehicles, cranes, construction 
equipment, rail traction units', ships, 
generating sets, pumps 

Heavy duty, e.g.. 

125 250 Combine harvester8, undengroiind mining, 
road sweeperS, winter service equipment, 
emergency sets, emergency pumps 

uipment-engfles - 

Oil Cange Intervals (km) 

Moteurs suralimentes 

Qualite d'huile 
API - KlasSifikation CF-4 CG-4/ CH-4 

ACEA- Klassifikation E1+E2-96 E3-961 E4-98 

Service 
Group 

Annual 
Performance. 

(km) 

Mean Driving 
Speed 

approx. (km/h) 

I < 30'000 20 ,5 000 10 000 

II 
> 30 000 

< 100 000 
40 10 000 20 000 

III >100 000 60 15 000 30 000 
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6.1 Lubrication System Service and Maintenance 

6.1.2 Checking Oil Level / 
Changing Engine Oil 

6.1.2.1 Checking Oil Level 

OIL 

MAX 

MIN 
(25 729 0 

Ensure that the engine or vehicle is on a level 
surface. 
Immediately before the oil level is measured, the 
engine should should be driven at low idling 
speed' for approx. 2 minutes. 
Switch off the engine. 
Pull out the oil dipstick. 

0 Wipe off with a non-fibrous, clean cloth. 
Insert up to the stop and pull out again. 
Check the oil level and if necessary fill up to the 
"MAX" level. 
- If the oil level is just above the "MIN" marking, 

extra oil must be added. 

The oil level must notfall below the "MIN-marking. 

6.1.2.2 Engine Oil Change 

26 022 0 

O Ensure that the engine or vehicle is on a level 
surface. 
Allow the engine to warm up 
- Lube oil temperature approx. 80°C. 

G. Switch off the engine. 

126 023 0 

Place oil tray under the engine. 
Unscrew drain plug. 
Drain oil. 
Fit oil drain plug, with the new gasket and tighten 
firmly (for torque, see 9.2). 
Fill with lube oil. 
- For grade / viscosity, see 4.1 

- For. quantity, see 9.1 

Check Oil level, see 6.1.2.1 

Be careful vvhen draining hot oil-danger 
of scalds! Do not let used oil run into the 
soil but catch it in a container ready for 
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Service and Maintenance 6.1 Lubrication System 

6.1.3 Renewing Oil Filter 

With fitted torsion lock: 
Loosen screws and slide clamps downwards. 

Undo the oil filter cartridge with commercial 
tool and spin off. 

Catch any escaping oil. 

Beware of hot oil: 
Danger of scalding! 

Clean sealing surface of the filter carrier if 
necessary. 

O Lightly oil the rubber gasket of the, new. oil filter 
cartridge. 

Screw in the new cartridge: fing'er tight against 
the gasket. 

0 Tighten oil filter cartridge tightly by giving a fi- 
nal half turn. 

O If a torsion lock is fitted, slide clamps up into 
position and tighten screws. 

Check oil level, see 6.1.2. 

Check oil pressure, see 3.3.1:. 

Check sealing of oil filter cartridge for leaks. 
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6.2 Fuel System Service and Maintenance 

6.2.1 Renewing Fuel Filter 

Close fuel stopcock. 

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

Catch any escaping fuel. 

When working on the fuel system, 
keep open flames away! 

Do not smoke! 

Clean sealing surface of filter carrier if 
necessary. 

Apply light film of Oil or diesel fuel to rubber 
gasket of new fuel filter cartridge. 

Screw in the cartridge fihger tight against the 
gasket. 

Tighten fuel filter cartridge firmly. 

Open fuel stopcock. 

Check fOr leakS. 

Bleeding of the fuel system is not necessary. 
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Service and Maintenance 6.2 Fuel system 

6.2.2 Replace fuel oil leak line 

Close the fuel shut-off valve. 
Remove valve cover. 
Loosen and remove banjo bolts 7. 

Remove rubber hoses 1, 3, 4, unions 2 and 0- 
rings 6 and dispose of in accordance with envi- 
ronmental regulations; banjo union 5 and banjo 
bolt 7 can be re-used. 
Connect new oil leak line (complete), with banjo 
union 5 to rubber hoses. 
Fasten oil leak line using existing banjo bolt 7 and 
two new 0-rings 6. 

Re-fit valve cover. 
Open fuel shut-off valve. 
Check for leaks after start -up.. 
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6.3 Cooling System Service and Maintenance 

6.3.1 Cleaning Intervals 

0 The degree of soiling of the cooler units is 
dependent on the type of engine application. 

0 The danger of soiling is increased due to 
residues of oil and fuel on the engine. Check 
extra carefully, therefore, for leakages when 
applications involve high dust fallout. 

O More severe soiling can occur, e.g. in the case 
of: 

- Construction site application due to heavily 
dust-laden air: 

In view of the varying conditions of application, 
the cleaning intervals must be determined from 
case to case. The cleaning intervals stated in 
the table can be taken as guide values. 

Checking 
Guide Values 

(RH) 

/ Cleaning Intervals 

Engine Application 

2000 Ships, .gensets in enclosed 
spaces, pumps 

1000 Vehicles on paved roads 

500 Mobile gensets 

250 Vehicles on construction sites and 

unpaved roads, Construction 
equipment, compressors, under- 
ground mining equipment 

125 Farm equipment 

6.3.2 Draining Cooling System 6.3.3 Filling / Bleeding Cooling 
System 

O Place tray under drain plug 1. 

O Remove drain plug 1 and sealing ring below 
coolant inlet. 

O Drain coolant. 

0 Filling / bleeding as under 6.3.3 

O Screw on drain plug 1 with new sealing ring 
and tighten (see 9.2). 

O Check for leakS. 

Be careful when draining hot 
coolant. Danger of scalding! 
Catch drained coolant and dispose 
of in accordance' with anti- 
pollution regulations! 

0 Fill with coolant and bleed cooling system 
accOrding to manufacturer's instructions. 
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Service and Maintenance 6.3 Cooling System 

6.3.4 Cleaning engine 
- with compressed air 

Blow compressed air onto engine 
Wash out loosened dirt particles from V-space 
with water jet. 

Make sure that drain holes 1 of V-space are free. 

- with cold cleaning agent 

Spray engine with commercial cold cleansing 
agent and let stand for about 10 min. 

0 Then spray clean with strong water jet (do not 
spray water directly onto sensitive components 
such as alternator, starter, wiring, electronic 
components). 

Make sure that drain holes 1 of V-space are free. 

Let engine run up to operating temperature 
after each wet-cleaning procedure allowing 
any remaining water to evaporate, thus 
avoiding corrosion. 

Clean only with engine stationary 
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6.4 Combustion Air Cleaner Service and Maintenance 

6.4.1 Cleaning Intervals 

0 The degree of soiling of the combustion air 
cleaner depends on the amount of dust 
contained in the air and the size of the filter 
used. If very dusty air is to be expected, a 

cyclone-type precleaner can be fitted to the air 
cleaner. 

0 COnseguently, the cleaning interval8 cannot be 
fixed generally, but have to be determined from 
case to case. 

0 When a dry-type air cleaner is used, when indi- 
cated by the service indicator 'or switch. 

0 Air cleaner servicing is needed when : 

- Service Indicator 
the red sector 1 is fully visible when the 
engine is off. 

- Service Switch 
the yellow pilot light comes on when the 
engine is running. 

0 After having carried out service work, reset the 
signal by pressing the button of the service 
indicator. The service indicator is ready to 
resume its function. 
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Service and Maintenance 6.4 Combustion..:Air Cleaner 

6.4.2 Dry-Type Air Cleaner 

Dust Discharge Valve 

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

O Clean discharge slot from time to time. 

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

Filter Cartridge 

Release fastening clamps 1. 

Take off hood 2 and remove cartridge 3. 

Clean cartridge, replace at least once a year. 

Clean cartridge 3: 

- blow through with dry compressed air (max. 
5 bar) from inside to outside, or 

- in difficult cases, tap out, taking care not to 
damage the cartridge, or 

- wash out according to manufacturer's 
instructions. 

O Check cartridge for damage to filter paper (by 
shining the paper through with a light), and 
inspect sealing element. Renew if necessaray. 

After having serviced the filter cartridge five 
times, or after two years at the latest, renew 
safety cartridge 4 (never clean!). 

To do this, proceed as follows: 

- Undo hex. nut 5 and remove cartridge 4. 

- Insert new cartridge, insert and tighten hex. 
nut.. 

Install cartridge 3, place hood 2 back in 
position and secure fastening clamps 1. 

Never clean filter cartridge with 
petrol (gasoline) or hot liquids! 
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6.4 Combustion Air Cleaner Service, Maintenance 

6.4.3 Emptying Cyclone-Type 
Precleaner 

O Undo wing nut 1 and remove cover 2. 

O Remove collector bowl 3.from lower section 4 

and empty. Remove leaves, straw and other 
foreign matter from lower section of 
precleaner. 

O Reposition collector bowl 3 onto lower section 
4, fasten cover 2 in place by tightening wing 
nut 1. 

6.4.4 Cleaning Oil Bath Air Cleaner 

0 Turn engine off and wait about 10 minutes for 
the oil to drain from filter housing 1.. 

O Release snap clips 2 and remove oil cup 3 

together with filter element 4. If necestary, 
press element out with a screwdriver, taking 
care not to damage rubber gasket 5. 

O Remove dirty oil and sludge. Clean oil cup. 

O. Clean filter element 4 in diesel fuel and allow to 
drip-dry. 

O Clean filter housing 1 if very dirty. 

O Inspect and replace rubber gaskets 5 and 6 if 
necessary. 

O Fill oil cup with engine oil up to the mark 
(arrow) (for viscosity, see 4.1.2). 

O Refit oil cup and element to filter housing and 
secure with snap clips. 

Never clean air cleaner with petrol 
(gasoline)! 

Dispose of old oil in accorrdance 
with anti-pollution regulations! 
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Service and 'Maintenance 6.5 Belt Drives 

6.5.1 Checking Alternator V-Belt 

Checking 

O Inspect entire V-belt for damage 

O Renew damaged V- belts.. 

0 After installing new belts, run engine for 15 
minutes, then check belt tension. 

O Use a belt tension gauge (see 9.3) to check belt 
tension. 

- Place indicator arm 1 into gauge.. 

- Position gauge on V-belt 2, midway between 
the pulleys, with flange 3 on bottom of 
gauge against the edge of belt. 

- Press slowly on the black pad 4 at right 
angles to belt 2 until the spring is heard or 
felt to trigger 

- Carefully remove the gauge without altering 
the position of the indicator arm 1. 

- Read off the value: Turn the gauge sideways 
to see the exact spot where the top of the 
black indicator arm 1 intersects scale: 5 

(arrow). For Settings, see 9.1. 

- If necessary, retension belt and measure 
again. 

Check / retension and renew V- 

belts only with the engine off. Refit 
belt guard, if provided. 

6.5.2 Retensioning / Renewing 
Alternator V-Belt 

Retensioning 

0:Slacken hex. bolts 1, 2 and 3. 

0. Turn lock nut. 2 in direction A until correct V- 
belt tension is attained. 

0 Tighten bolts 1, 2 and 3. 
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6.5 Belt Drives Service and Maintenance 

Renewing 

0 Slacken hex. bolts 1, 2 and 3.. 

0 Turn lock nut 2 in direction B as far as it will go. 
Now the new V-belt can be easily placed in 

position.. 

0 Tighten bolts 1, 2 and 3 until correct V-belt 
tension is attained (see Section 6.5.1). 
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Service and Maintenance 6.6 Adjustments 

6.6.1 Checking / Adjusting Valve 
Clearances 

Before adjusting valve clearance, allow engine 
to cool down for at least 30 minutes. The oil 
temperature should be beloW 80 °C (176 °F). 

Position crankshaft as per schematic, see 
6.6.1.1. 

O Slacken bolts 1. 

Remove rocker cover 2 together with gasket 3. 

Check valve clearance 1 between rocker arm/ 
tappet contact face 2 and valve stem 3 with 
feeler gauge (there should only be a. slight 
resistance when feeler blade is inserted). 

For permissible valve clearance, see 9.1. 
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6.6 Adjustments Service and Maintenance 

O If necessary, adjust valve clearance as follows: 

- Loosen lock nut 4 using wrench 7. 

- Adjust set screw 5 by means of screwdriver 
6 in such a manner that with lock nut 4 

tightened (wrench), the correct valve 
clearance 1 is attained. 

0 Check the valve clearances at each of, the 
remaining cylinders and adjust if necessary. 

O Refit rocker cover (together with new gasket if 
necessary). 
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Service and Maintenance 6.6 Adjustments 

6.6.1.1 Valve Clearance Adjustment Schematic 

Firing Order BF6M 101.5: 

Al - B3 - A3 - B2 - A2 - B1 

Firing Order BF8M 1015: 
Al - B4 - A4 - B1 - B3 - A3 - B2 - A2 

Sequence 
,,,"4,,4+til: 

:-;.,::2 

.... 

ott,,,,.0:".. 
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,.>.i,,,,1 
q.n.e.,1 

,;..,:.7.4e.ee.'., 
4,AV%fl,i6 

,,-- 

;.'A,. :,, 

it, .1k.. 
- 

.0 

11' 

.., 

*i',.. 
.!.. ,?.:. 

,y 
e' 

4.' 

.,, :,..,: 

..:,.,- 

w Ag '4'4 - .4.1/4,'''. A0414 "..*;,:J 

'<t.,,, 
-41 

a-c. 

, 
) 4., 

N: 

':* 

z's}1;;;:f, .,,ri,*: 

cex,, 42 .., 
,., .. 1.., 

1,1, 

%-.,,-,:tiv . 

',,,: ,r,w: - 

'', 
--zi:,, 4,4,' 

..: q. 
ti T-11. 

,.. 

Y' `.a.i 
ar,.: . 

,, ec1;.! 

.: 
,. 

0 
.i.,.., 

bV; 

''`., 

, 
t*,-,11 

en,i'FA -' 

i,;,' - 

II:, 

., 

:7., 
., V- 4 

Valve overlap 

Adjusting 

Al 

B2 

B3 

A2 

A3 

B1 

B2 

Al 

A2 

B3 

B1 

A3 

Al 

B3 

B4 

A3 

A4 

B2 

B1 

A2 

B3 

Al 

A3 

B4 

B.2 

A4 

A2 

B1 

0 o 
., 
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6.6 Adjustments Service:anti.1111aintenance 

III II 
®111 

Al A2 A3 

B1 B2 B3 
[IMMO 
II II ®M 

2 M M 
021121221 

1 Al A2 A3 

B1 62 B3 
II II 
t l 

Ell RI 12 0 xi MMIIII 
Al A2 A3 A4 

11122 III. 
!Ns 12112 MIll Iii 

1), 

E® IN ®E 
OIll 223 II 

Al A2 A3 A4 

B1 B2 B3 B4 
Ell DI 13 22 

E2 EI fi 

26 407 0 

O Adjustment 

Turn crankshaft according to sequence shown 
in the diagram (starting with cyl. 1). 

The valves of, the relevant cylinder overlap, 
marked in white, (exhaust valves about to 
close, inlet valves about to open). Adjust 
clearance of valves, marked in black, 
according to schematic. Mark the respective 
rocker arm with chalk to show that the 
adjustment has been done. 
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Service and Maintenance 6.7 Accessories 

6.7.1 Battery 
6.7.1.1 Checking Battery and Cable 

Connections 

O Keep battery clean and dry. 

O Undo soiled terminals. 

G Clean battery plus and minus poles and 
terminals and apply a film of acid-free and acid- 
resistant grease. 

0 When reconnecting, ensure good contact of 
terminals. Fasten clamping bolts finger tight. 

6.7.1.2 Checking Electrolyte Level 

O Remove cell caps 1. 

.0 If electrolyte test elements 2 are.fitted: 

The level should be high enough to wet the 
bottom of these. 

O If no such elements are provided : 

Check to make sure thatthe level is 10-15 mm 
above the top edge of the plates. 

Top up with distilled water if necessary. 

O Fit cell caps back in position. 

6.7.1.3 Checking Specific Gravity of 
Electrolyte 

25896 j 0 

.0 Measure the specific gravity of the individual 
cells with a commercial hydrometer. 

The measured. valAS (See adjacent table) 
indicate- the state of. charge of the battery. 
buririg the measurement, the temperature of 
the electrolyte Should preferably read 20 °C. 
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6.7 Accessories Service and Maintenance 

Specific Gravity 

in [kg/I] in [°Be (degrees Mime) *1 State of Charge 

Normal Tropics Normal Tropics 

1.28 1.23 32 27 Fully charged 

1.20 1.12 24 16 Half charged, recharge 

1.12 1.08 16 11 Discharged, charge up immediately 

* Measurement of the specific gravity in °Be (de- 
grees Baur* is obsolete and rarely used today. 

The gases emitted by the battery 
are explosive!. Avoid formation of 
sparks in the vicinity of battery, 
keep away any open flames! 
Do not allow acid to come into 
contact with skin or clothing! 

Wear protective' goggles! 
Do not place tools on battery! 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 471 of 835



Service and Maintenance 6.7 Accessories 

6.7.2 Three-Phase Alternator 

Notes on the three-phase system: 

O When the engine is running, never disconnect 
the cables between battery, alternator and 
regulator. 

0 Where it is, however, necessary, to start and 
operate the engine without battery, disconnect 
the regulator from the alternator before 
starting. 

0 Be sure not to confuse the battery terminals. 

O Renew a defective charging pilot light bulb 
immediately. 

O Engine cleaning: Do not spray with water/ 
steam jet directly against alternator!, 

Warm up engine to alloW water residues to. 
evaporate. 

O Do no loosen connecting cable between battery 
and alternator during engine operation. 

0 The habit of touching a lead against frame to 
check whether it is live must under no 
circumstances be applied' with a three-phase 
electric system. 

O In case of electric welding, connect the earth 
terminal of the welding unit directto the part to' 
be welded. 

6.7.3 Lifting Tackle 

0 'For transporting the engine, always use the, 
proper lifting tackle. 

0 Remove lifting tackle. 

- Do not start engine with lifting tackle fitted. 

Always use the proper lifting 
tackle! 
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Troubleshooting 

7.1 Diagnosis Chart: 
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Troubleshooting 7.1 Diagnosis Chart 

O If engine problems occur, they frequently have 
their cause in improper operation or 
maintenance of the engine. 

O So, in case of trouble, always check first 
whether the operating and maintenance 
instructions have been observed. 

0 A helpful Diagnosis Chart is to be found on the 
opposite page. 

O If you cannot identify the cause of the trouble 
or are unable to rectify it yourself, contact your 
service representative. 

Before starting, make sure that 
nobody is standing in the 
immediate vicinity of the engine or 
driven machine. 
After repairs : 

Important: Never start engine with the speed 
governor removed. 
Disconnect battery terminals! 
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7.1 Diagnosis Chart Troubleshooting 

Troubles Remedial Measure 

Engine fails (or difficult) to start CheCk 

Adjust. 

Renew 

Clean 

Top up 

Lower level 

Bleed 

P 

E 

W 

R 

A 

S 

L 

Engine starts, but runs unevenly or stalls . 

Engine becomes too hot, temperature monitor gives warning (coolant) 

Engine gives pbor performance 

Engine not workirig on all cylinders 

Engine has little or no oil pressure 

Engine oil consumption excessive 

Engine smokes - blue 

- white 

- black 

Causes Section 
-, N 4-2 , 

- 
I V 
''' . 

. 

q Not declutched (declutch where possible ) Operation 
ft, ' f -'''' , "6:&" 

- \ - ' ir :-:( ' PM o ;'-''' .':-; ar.:,,... KtO ffelow start limit temperature P 

0 ?':,4,-4-,:.v cr,NIAM '' : 

1P-. ' . 

R hr' :%,fry- n Engine shutdown lever still instop position (shutdown solenOid defective) P 

jt.litt 0 'NUA 0 . 0 0 t'45'c t 4.. Oil level too high P 

vt,iikekb t iO3° get P I Au; ;,.-, Oil level too low, S 
.--.- 

,4-.'_ W g 
, A A 'S W 

q 'A Excessive inclination of engine P / E. 

0 ''`t 44 ,',..'; 4.,;tigib,A_ 

-.; 

4, ,: 1 c: -k.', :,,,,,:', Speed control lever set to middle position P / E 

14; 0 0 Mit , 0 0 , In 0 Dirty air cleaner / defective turbocharger Combustion Air P/ W 

:nt,,'''',R 
. . 

®- 

.,et, 0 
. 

.i.,; ._.: , - 

'''s - .5.1h.-p,c; 
# ,:.0',..4- 

',,, 

7 

..* 
Air cleaner service switch/indicator defective P 

LDA* defective (leaking line) P 

reZI k .V 54. .11 a)2- :.. r- Charge air pipe leaking P / W 

* itki Rt' 0 na Re :i, 3,1, ,'''',,,PA, g14: Coolant pump defective COoling System P / R 

- - --4.': Of' '014AL ., :e' Charge air cooler dirty P / R 

" ,::, 
- . 

'.,y: 4 , 

i 
c. '' ,N, ,i Coolant heat exchanger dirty P / R 

..., ,e l ; `i 
- 

0 i'34t ''?4 .;;.....f-,:' ' ' 
6 ,-, -'' 

::%,1 Coolant thermostat dores not open P 

Y4 ' .k-ie 
!:1-.,,...%. :4.! 

. A '.c ..-s.,..,-;, , , 
-,..,I 7,11.:titii,..: ' ' Battery defective or discharged Electrics P 

LDA = manifold pressure compensator Table 1 of 2 
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Troubleshooting 7.1 Diagnosis Chart 

Troubles Remedial Measure 

Engine fails (or difficult) to start Chetk 

Adjust 

Reriew 

Clean 

Top up 

Lower Level 

Bleed 

P 

E 

W 

R 

A 

S 

L 

Engine starts, but runs unevenly or stalls 

Engine becomes too hot, temperature monitor gives warning 

Engine giVes Nor performance 

Engine not working on all cylinders 

Engine haS little or no oil pressure 

Engine oil consumption excessive. 

Engine sm6kes - blue 

- white 

- black 

Causes Settion 
.` 

Lek -; 

e'' 

.lik4 
',Z '0, 

:.-,'1.4: 

rt 1;,-. K,sk,14acerpfg Cable connection to ttarter`loo8e or oxidized Electrics P 
.5 

bM:,._ 
l?.9 

..' 

`t,' ,z, 
4, ,,-§4,*, iri'',:A 4.,, ' ` 

:tkik,,,,:* 
ti,q91'.-.12WA 

405:4, Starter defective or pihion does not 'engage P 

r' .4 ,,[; g1 '41 (11 -0 Incorrect valve clearance Engine E 

Q ". 0 mlito. =OV'' 0-6 0 ::: A.f41 Leaking injection line P 

c4.1}4,C, 
. ,,,..:;,:t*,,,°.= 

k49,Tak, 
1,, 1 

I! 
Ot, 

I kc)34;4 aQ.,.-- . A Vent pipe clogged (coolant heat exchanger) P / R 

411 ?sSner 
,i17,, 

-%,' N:c '-''' . '1 ;, 70 T,.. Flame-type heater plug system defective P 

eill 
'ir\kii4.1, - ik 47' Injector defective P / W 

'' :;,4 .:;..41 0,,, O' Air in fuel system (lack of fuel) P / L 

0 0 ' e 01$2511 .,, Fuel filter / prefilter contaminate 

InCOrrect lube oil SAE class or quality grade Operating Media 

'SA gilko; va .}.1: :6 't Fuel quality .grade not corresponding to specification under 4.2.1 P / W 

.;;`14'.\ Vi i 5 
t1.4440:i. 

4' 1 ,,:! 

VA 
,Iii 

V? ' 

NO 44fa Lack of coolant P / A 
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Engine Preservation 

8.1 Preservation 
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Engine Preservation 8.1 Preservation 

8.1 Preservation 

If the engine is to be shut down for an extended 
period, it is necessary to take preservation 
measures to prevent rust formation. The 
preservation measures described here will protect 
the engine for a period of up to about 6 months. 
Before reusing the engine, the preservatives must 
be removed,. 

0 Anti-corrosion oils to Specification: 
- MIL-L 21260B 
- TL 9150-037/2 
- Nato Code C 640 / 642 

O Recommended cleansing agent for removing 
preservatives: 

- Petroleum benzine (hazardous materials 
class A3) 

Preserving the Engine: 

O Clean engine. (in case of need with cold 
cleansing agent). 

Clean cooling system according to 
manufacturer's instructions. 

O Run engine until warm and stop. 

O Drain engine oil, see 6.1.2, and fill in anti- 
corrosion oil. 

O Drain coolant, see 6.3.3. 

O Fill in anti-corrosion agent, see 4.3.3. 

Clean oil bath air cleaner, if provided, see 6.4.3, 
and fill in anti-corrosion oil. 

O Drain fuel from tank. 

O Prepare a mixture of 90% diesel fuel and 10% 
anti-corrosion oil and fill up tank. 

O Run engine for about 10 minutes. 

O Stop engine. 

0 Turn engine several times by hand. 
When turning engine with starter, move 
shutdown lever to stop position. 

O Remove V-belt 2 and store in wrapped 
condition. 

O Spray grooves of V-belt pulleys with anti- 
corrosion agent. 

O Close coolant inlet and outlet openings 3 'and 
air intake opening 4. 

O Close exhaust discharge opening. 

O Drain off anti-corrosion agent, see 6.3.3 

Removing Engine Preservatives: 

O Remove anti-corrosion agent from the grooves 
of the V-belt pulleys. 

O Fit V-belt 2. Retension, if necessary, after short 
period of operation, see 6.5. 

O RemoVe plugs 1,, 3 and 4 and plug from 
exhaust discharge opening. 

O Fill in coolant according to instructions of 
radiator manufacturer. 

O Start up engine: 
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Specification Data 

9.1 Engine Specifications and Settings 
9.2 Torque Wrench Settings 
9.3 Tools 
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Specification Data 9.1 Engine Specifications and Settings 

Model 1015 

Number of cylinders 

Cylinder arrangement 

Bore [mm] 

Stroke [mm] 

Total displacement [cm3] 

Compression ratio [8] 

Working cycle / combustion system 

Direction of rotation 

Weight incl. cooling system [approx. kg] 

Weight w/o cooling system acc. to DIN 70020-A [ approx. kg] 

Engine power [kW] 

Speed [rpm] 

Valve clearance, engine cold 5) [mm] 

Injector opening pressure [bar] 

Commencement of delivery [°CA BTDC] 

Firing order 

V-belt tension: 

Alternator 55 amperes [N] 

Alternator 120 amperes [N] 

BF6M 1015 BF8M 1015 

6 8 

9.0° 

11906 15874 

4 IC stroke 

countei 

830 

190 -240') 

Consult t 

1060 

250 -320') 

+° inlet 0.25 

a. 

1-6-3-5-2-4 
Al -83-A3-82-A2-B1 

1-8-4-5-7-3-6-2 
Al -84-A4-B1-83-A3-82-A2 

tension / 

450 / 2 

550 / 3 

9 Engine power, speed, commencement of delivery, etc. are stamped on the rating plate, see 2.1. 

Retension after running for 15 minutes under load. 

ee- 

132 

145 

17 

en 

-cl 

ea 

1) 

0 b 

ref 

00- 

00- 

BF6M 1015 C/CP BF8M 1015 C/CP 

6 8 

angle 

11906 15874 

tine /direct injection 

)ckwise 

iquarters 

830 

228-300') 
1060 

30.4 -400') 

".1 Xhaust 0.3 

ar 

1-6-3-5-2-4 
Al -83-A3-82-A2-81 

enston 2) 

15° 

1-8-4-5-7-3-6-2 
A1- B4- A4- 61= 83- A3 -B2 -A2 

350 

256 450 
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9.1 Engine Specifications and Settings Spec itioation.:Data 

Model 101.5 

Cooling system 

Coolant quantity [approx. lit.] 

Perm. cont. coolant temperature engine outlet [°C] 

Temperature difference between 

coolant inlet / outlet [°C] 

Thermostat starts opening at [°C] 

Thermostat fully open from [°C] 

Coolant pump 

Delivery pressure in [bar] 

Delivery rate in [m3/h] 

Lubrication 

SAE oil (see 4.1) 

Min. oil pressure with engine warm (120 °C) 
at low idle /rated speed [bar] 

Oil capacity (initial filling) without filter [approx. lit.] 

Oil capacity (initial filling) engine-mounted filter [approx. fit.] 

Oil capacity (initial filling), separate filter [approk. lit.] 

BF6M 1015 BF8M 1015 BF6M 1015 C/CP BF8M 1015 C/CP 

/ coc 
17 , ,MAC' 

liquid- cooled 

21 +m"' 

m 

r 

22,5 4) 30 4) 

forced-fe 

15 

34 3) 

36"3) 

38 3) 

45 

47* 

50 

3) 

3) 

3) 

3' Approximate figures can vary depending on the design. Decisive is always the upper dipstick mark. 

4) 3 bar at engine speed n = 2100 rpm -1 

5) see 6.1.1 (Only synthetic lube'oil, see 4.1.2.1) 

*m" Engine radiator 

ling 

ax.1 

nax.; 

87 ±2 

1.02. 

4) 

ed lu 

Wq 

1,0 

system protection 

17 +m"' 21 +MF` 

)3 

i 

brication 

22,5: 4) 30 4) 

0 

34 

36* 

38 

3) 

3) 

3) 

45 

47" 

50 

3) 

3) 

3) 
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Specification Data 9.2 Torque Wrench Settings 

Location 

Pre loading [Nm] Tightening [0 'deg.] 
Total 
[Nm] Notes 1st 

Stage 
2nd 

Stage 
3rd 

Stage 
1st 

Stage 
2nd 

Stage 
3rd 

Stage 
4th 

Stage 

Rocker cover 22 

Inspection Cover 22 

Rocker arm setscrew 20 

rigid mounting 30 45 

Mount 

flexible mounting 106 

Air intake manifold 21 

Exhaust manifold 61 

Oil drain plug 100 

Injector mounting 60. 

Injection line mounting 25 

Oil pan 24 

Oil filter cartridge 27 
engine mounted 

or separate 

Coolant drain plug 38 

Pin -type heater plugs / pipe union 4 
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9.3 Tools Specification Data 

V -belt Tension Gauge 

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

Fa. WILBAR 
Postfach 14 05 80 
D-42826 Remscheid 
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Notes 

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' Court 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 'th'ese 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 
Outside the front cover 
Outside the back cover 
As the first page of text 

Under either alternative, the warning must appear in the same size, print and format as the attachment selected or be of an equally conspicuous 
size and format. If 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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2.2 Engine Illustration escription of Engine 

2.2.2 Cyi. Bank B - BF6M1015 

23 

22 

21 

20 19 18 

16 

17 

26393(0 

16 Charge air pipe 

17 Oil dipstick 

18 Oil drain plug 

19 SAE housing 

20 Flywheel 

21 Exhaust turbocharger 

22 Injection pump 

23 FlaMe-type heater plug (A-side) 
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P 

L 

Engine 
Serial No: 

Dealer's stamp 

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 ta 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. 

Spare Parts Catalogue 

BF M 101.5/C 

0297 7772 

DEUTZ 
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Preface 

Dear Customer, 

watercooled DEUTZ diesel engines are developed to 
meet the requirements of a wide range of applica- 
tions. An extensive program of variant options gives 
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 part of the illustrations does not depict all 

details, and yetyou will find it easy to differentiate bet- 
ween versions and thus to identify the parts 
pertaining to your engine model. Fig. Item No., 
Assembly Group No Engine Serial No are the 
codes that infallibly lead to selection of the correct 
parts. 

When placing your order, please observe our ordering 
hints. This will allow speedy and reliable delivery 
of the required parts that are based on latest 
engineering standards. 

If.there are any questions, please do not hesitate to 
contact us. 

Sincerely, 

DEUTZ AG 
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Preface 

DEUTZ Diesel Engines 

are products based on long-standing research and 
development. The deep funds* of acquired know- 
how in conjunction with high quality requirements 
guarantee that engines, leaving our works achieve a 
long life, high reliability 'and excellent fuel eco 
nomy. Naturally, they also attaiabest ratings as re 

gards'environmental protection. 

SERVICE 

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

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 

Be 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 cannot get 
caught. Do not run the engine in enclosed rooms 
- poison hazard. 

DEUTZ Exchange Components 

are a cheap alternative. Of course, 
they are subject to the same high 
quality requirements as new 
parts. And as regards functions 
and reliability, DEUTZ exchange 

components equal genuine DEUTZ parts. 

Asbestos 

Gaskets 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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escription of Engine 

1. Maker's Nameplate 

*1111111111111111111111=1111iNimmlt, 11.1111M. 
1111111111111111111lain: 

mi WM _11.1111.11:V=u5, 

Engine model designation A, Engine Ser. No. B 

and the power rating are given on the maker's 
nameplate. Be sure to state engine model and engine 
serial number when writing out a parts order. 

2. Position of Nameplate 

The nameplate .0 is attached to, the crankcase. 

3. Engine Serial No. 

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

Order information 

Please specify the following information when 
ordering original DEUTZ parts: 

- Engine nO. 

- Went. no. 

- Quantity 

Document structure 

- 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. 08/25 is made up of the 
assembly group (e.g. 08) and item 
number (e.g. 25). 

Engine, no.: 9 113 500 

011 2 

151 6 

go, V'SrAv.,- 1Paltr, 
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Service 

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. Our products are 
perfectly tailored to meet ourcustomers' individual 
requirements. 

Over 1.4 million DEUTZ and DEUTZ MWM motors 
do their job reliably all over the world. We are 
determined to preserve the high. standard, of per 
formance 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 meet the needs of our customers, 
wherever they are. 

ThiS is why DEUTZ is not only the name ;kir motors 
which pack a lot of inventive genius. DEUTZ also 
Means reliable service and comprehensive suppOrt 
to enhance your motor's performance. 

This index Sales & Service Offers you an overview 
of the DEUTZ partners in your Vicinity; includiriglhe, 
products for Which they are responsible and the 
range of services provideO. But evenwhen no direct 
product responsibility is mentioned, your DEUTZ 
partner will be happy to help you wititexpert advice. 

The Index is constantly updated. Please ask your 
DEUTZ service partner for the latest edition. 

DEUTZ AG - at your service. 

ReijieterSeles& Service 
iiggletal';iieriiieb.tt Service 
kee5eV1 DistrfbutiiF1 is Service 

ife'Dieiribucion &.Servicio 

Order -No ..: 029.7 7444 

Register altiks,& Service 
SEI3W9FilI1 

',D5;191: 
'Greer Me.: 0297 7445 

17ECITZ McVM 

. . 

ocurz 6 oEuTkravivi 

CialJTZ 

Obtainable from the total service Partner repOnsible 
for you, or from: 

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

DEUTZ AG 
Deutz-Miilheimer Str. 147-149 
D-51057 Koln 

Phone: 0049-221-822-0 
Telefax: 0049-221-822-5304 
Telex: 8812-0 Old d 
http://www.deutz.de 
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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. 

Observe all WARNING/CAUTION notices. 

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. 

Warning ! 

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. 

Front Cover Photograph 
This photograph is representative only. Several variations are available within the 
range of generators covered by this manual. 
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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. 

Warning ! 

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

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. 

O 
EC DECLARATION OF INCORPORATION 

IN ACCORDANCE WITH THE SUPPLY OF MACHINERY (SAFETY) REGULATIONS 1992 
AND THE SUPPLY OF MACHINERY (SAFETY) (AMENDMENT) REGULATIONS 1994 

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 
BARRACK ROAD STANFORD 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 LIMITED 

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 89/336/EEC 
This Component Machinery shall not be used in the Residential. Commercial and 

WARNING! Light Industrial environment unless il also conforms to the relevant standard 
(EN 50081 1) REFER TO FACTORY FOR DETAILS 

ii) The Low Voltage Directive 73/23/EEC as amended by 93/68/EEC 

E 

1 

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: 

They are to be used for power-generation or related function. 

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 

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. 

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

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

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 HC range of generators is of brushless rotating field design, 
available up to 660V at 50 Hz or 60 Hz and built to meet BS5000 
Part 3 and international standards. 

1500 rpm (50Hz) or 1800 rpm (60Hz) 4 pole generators are 
available from 200kW to 2000kW in four frame sizes - HC4, HC5, 
HC6 and HC7. 

1000 rpm (50Hz) or 1200 rpm (60Hz) 6 pole generators are 
available from 224kW to 1300kW in two frame sizes - HC6 and 
HC7. 

Frame sizes HC4 and HC5 may be provided with a stator fed 
excitation system using SX440 or SX421 AVR, or with the 
permanent magnet generator (PMG) powered excitation system, 
using the MX341 or MX321 AVR. 

Frames HC6 and HC7 are fitted with the PMG system using the 
MX321 AVR. 

1.2 DESIGNATION 

GENERATOR TYPE HC 

1.4 RATING PLATE AND CE MARK 

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 
non drive end of the terminal box. 

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. Before 
fitting the CE Mark label the genset builder must address the 
requirements of the relevant EC legislation to ensure the 
compliance of the genset as a whole. CE compliance will also 
need to be addressed when installed on site. 

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 

permanent bond in 24 hours. 

H C I 4 4 4 C 1 

H C M 5 3 4 C 2 

H C I 6 Elmo 1 

H C - a© ri 2 

H C M E1111 4 El 

SPECIFIC TYPE K = VOLUTED ADAPTOR 
AND UNI-DIRECTIONAL FAN 

INDUSTRIAL = (I) OR MARINE = (M) 

FRAME SIZE AND CONTROL TYPE ON HC/MV 

NUMBER OF POLES 4, OR 6 

CORE LENGTH 

NUMBER OF BEARINGS 1 OR 2 

1.3 SERIAL NUMBER LOCATION 

Each generator has its unique serial number stamped in to the 
upper section of the drive end frame end-ring. 

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. 
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SECTION 2 
PRINCIPLE OF OPERATION 

2.1 SELF-EXCITED AVR CONTROLLED 
GENERATORS 

AUTOMATIC 
VOLTAGE 

REGULATOR 

I-1-1 EXCITER 
STATOR 

ROTATING 
DIODES 

EXCITER 
ROTOR 

OUTPUT 

MAIN 
STATOR 

SHAFT 

MAIN 
ROTOR 

Fig. 1 

the main stator provides power for excitation of the exciter field 
via the 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 signal 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 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 SX421 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 

PMG 
STATOR 

AUTOMATIC 
VOLTAGE 

REGULATOR 

ISOLATING 
TRANSFORMER 

(if fated) 

EXCITER 
STATOR 

ROTATING 
DIODES 

OUTPUT 

1 MAIN 
I STATOR 

SHAFT 

PMG 
ROTOR 

EXCITER 
ROTOR 

Fig. 2 

MAIN 
ROTOR 

The permanent magnet generator (PMG) provides power for 
-)xcitation of the exciter field via the AVR MX341 (or MX321) which 
s 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, 

5 

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 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 section (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 control 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. 
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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). 

It is the responsibility of the generating set manufacturer to 
ensure that the correct labels are fitted, and are clearly visible. 

LABEL 'A' 
TERMINAL BOX LID OR 
ALTERNATIVELY APPROPRIATE 
VISIBLE TERMINAL BOX ACCESS 

LABEL 'A' 

REFER TO SERVICE 'MANUAL 
BEFORE RE/AWING COVERS 

ABNEIDIZTI DER ABOECKUNGEN NUR 
GEMAESS HANDBUCH ANWEISUNG 

LEGGERE R MANUALE DI ASSISTENZA 
PREMA DI RIMUOVERE I COPERCHI 

CONSULTAR MANUAL ANTES 
DE RETIRAR TAPAS 

VOIR MANUEL OE SERVICE AVANT 
IFENLEVER LES COUVERCLES 

arl-ei I t+IJ 

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

Ambients in excess of 40°C, and altitudes above 1000 metres 
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. 

The generators are of air-ventilated screen protected drip-proof 
design and are not suitable for mounting outdoors unless 

6 

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 two 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: 

Frame 

Air Flow Additional 
(intake/outlet) 

Pressure Drop 
50Hz 

1500 Rev/Min 
60Hz 

1800 Rev/Min 

HC4 0.48m3/sec 0.58m3/sec 6mm water gauge 

1030cfm 1240cfm (0.25") 

HCK4- - 

0.68m3/sec 0.83m3/sec 6mm water gauge 

1450cfm 1760cfm (0.25") 

HC5 1.04m3/sec 1.31m3/sec 6mm water gauge 

2202cfm 2708cfm (0.25") 

HCK5 1.23m3/sec 1.59m3/sec 6mm water gauge 

2615cfm 3366cfm (0.25") 

HC6 1.62m3/sec 1.96m/sec 6mm water gauge 

3420cfm 4156cfm (0.25") 

HC7 2.64m3/sec 3.17m3/sec 6mm water gauge 

5600cfm 6720cfm (0.25") 

HCK7 3.0m3/sec 3.70m3/sec 6mm water gauge 

6550cfm 7860cfm (0.25") 

Table 1 

If specified at the time of ordering, HC6 and HC7 generators 
may be fitted with air filters. Air filters can be supplied factory 
fitted or as parts for up-fit for the HC4 and HC5 generators. 
These are oil charged gauze filters and require charging during 
installation. 

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 component 
generator are as follows:-: 

4 pole 

6 pole 

1500 rpm 

1800 rpm 

1000 rpm 

1200 rpm 

25 Hz 

30 Hz 

16.7 Hz 

20 Hz 
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3.1 VIBRATION 

/ibrations generated by the engine are complex and contain 
harmonics of 1.5, 3, 5 or more times the fundamental frequency 
of vibration. The generator will be subjected to this vibration, 
which will result in the generator being subjected to vibration 
levels higher than those derived from the generator itself. 
Newage generators are designed to withstand the vibration 
leve'ls encountered on generating sets built to meet the 
requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 
is taken to be broad band measurements and BS5000 refers 
to the predominant frequency of any vibrations on the generating 
set.) 

DEFINITION OF BS5000 - 3 

Generators shall be capable of continuously withstanding linear 
vibration levels with amplitudes of 0.25mm between 5Hz and 
8Hz and velocities of 9.0mm/s rms between 8 Hz and 200 Hz 
when measured at any point directly on the carcass or main 
frame of the machine. These limits refer only to the predominant 
frequency of vibration of any complex waveform. 

DEFINITION OF ISO 8528 - 9 

ISO 8528-9 refers to a broad band of frequencies, the broad 
and is taken to be between 2 Hertz and 300 Hertz. The table 

)elow is an example from ISO 8528 - 9 (value 1). This simplified 
table lists the vibration limits by kVA 'range and speed for 
acceptable genset operation. 

VIBRATION LEVELS AS MEASURED ON THE GENERATOR 

Engine 
Speed 
MM -, 

SET 

OUTPUT 

kVA 

VIBRATION 

DISPLACEMENT 

mm (rms) 

VIBRATION 

VELOCITY 
mots (rms) 

VIBRATION 

ACCELERATION 

m/s' (rms) 

4 POLE 

1500 rpm 50 Hz 

1800 rpm 60 HZ 

S 10 kVA - - - 

> 10 but 

50 Kva 
0.64 40 25 

> 50 but 

5 125 kVA 
OA 25 16 

> 125 but 

250 kVA 
0.4 25 16 

> 250 kVA 0.32 20 13 

6 POLE 

1000 rpm 50 Hz 

1200 rpm 60 Hz 

250 but 

1250 
0.32 20 13 

> 1250 0.29 18 11 

The Broad band' is taken as 2 Hz - 300 Hz. 

Table 2 

It is the responsibility of the generating set designer to ensure 
the alignment of the genset, stiffness of the bedframe and 
mountings are such that the vibration limits as defined above 
are met. 

If the vibration levels of the generating set are not within the 
parameters quoted above :- 

1. Consult the genset builder. The genset builder should 
address the genset design to reduce the vibration 
levels as much as possible. 

2. Discuss, with Newage, the impact of not meeting the 
above levels on both bearing and generator life 
expectancy. 

Important ! Exceeding either of the above 
specifications will have a detrimental effect 
on the generating set and in particular on 
the life of the bearings. (See section on 
bearings). This will invalidate the generator 
warranty. If you are in any doubt, contact 
Newage International Limited. 
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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 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. A flexible coupling, 
designed to suit the specific engine/generator combination, is 
recommended to minimise torsional effects. 

Alignment of single bearing generators is critical and vibration 
can occur due to the flexing of the flanges between the engine 
and generator. A substantial bedplate with engine/generator 
mounting pads is required. 

For the purposes of establishing set design the bending 
moment at the engine flywheel housing to generator adaptor 
interface should not exceed that given in the table below:- 

FRAME BENDING MOMENT 

4/5 140 kgm. (1000ft.lbs.) 
6/7 275 kgm. (2000ft.lbs.) 

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

Torsional vibrations occur in all engine-driven shaft 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. 

It is 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. 

The standard terminal box is arranged for cable entry on the 
right hand side looking from the non drive end of the generator. 
If specified at the time of order cable entry may be arranged on 
the opposite side. 

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. 

Warning ! 

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. 

The neutral is NOT connected to the frame. 

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. 

Warning ! 

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. 
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4.1 LIFTING 

SECTION 4 
INSTALLATION - PART 

During the construction 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 location 
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 bcilts, 
and that no component of the assembly is damaged by non- 
approved methods of assembly rotation. 

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

Warning ! 

Incorrect lifting or inadequate lifting 
capacity can result in severe personal 
injury or equipment damage. MINIMUM 
LIFTING CAPACITY REQUIRED IS AS 
INDICATED ON THE LIFTING LABEL. 
Generator lifting lugs should not be used 
for lifting the complete generating set. 

Two lifting lugs are provided for use with a shackle and pin type 
lifting aid. A spreader with chains to ensure that the lift is vertical' 
of suitable length and lifting capacity must be used. Lifting points 
are designed to position the craneage point as close to the 
centre of gravity of the generator as possible, but due to design 
restrictions it is 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. 

Fig. 3 

Single bearing generators are supplied fitted with a rotor 
retaining bar at the drive end of the shaft. Single bearing 
generators are also fitted with wooden wedges supporting the 
fan for transit purposes. 

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. 

4.2 ENGINE TO GENERATOR COUPLING ASSEMBLY 

During the assembly of the Generator to the Engine it will be 
necessary to firstly 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. 

8 

Danger ! 

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 
assembly rotational movement. 

4.2.1 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. 

Axial loading of the generator bearings should be avoided. Should 
it be unavoidable contact the factory for advice. 

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

4.2.2 SINGLE BEARING GENERATORS 
TYPES HC & HCK 

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. 

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

Alignment of single bearing generators is critical. If necessary 
shim the generator feet to ensure alignment of the machined 
surfaces. 
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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 
mati6g face. This should be within 0.5mm of nominal 
dimension. This is necessary to ensure that a thrust is 

not applied to the ac generator bearing or engine 
bearing. 

2. Check that the bolts securing the flexible plates to the 
coupling hub are tight and locked into position. Refer to 
Section 7, subsection 7.5.3.4 for tightening torques. 

3. Remove covers from the drive end of the generator to 
gain access to coupling and adaptor bolts. Check 
coupling joint interfaces are clean and lubricant free. 

4. TYPE HC GENERATORS 

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. 

Offer the generator to engine and engage both coupling 
discs and housing spigots at same time, pushing 
generator towards engine until coupling discs are against 
flywheel face, and housing spigots located. 

TYPE HCK GENERATORS 

Screw the two supplied location studs into diametrically 
opposite engine flywheel tapped holes, about the horizontal 
centre line. Offer the generator to engine, locating 
rotor coupling discs over the location studs, pushing 
generator towards engine until housing spigots locate and 
coupling discs are against flywheel face. 

5. Fit housing and coupling bolts taking care to use heavy 
gauge washers between coupling bolt head and 
coupling disc. Tighten bolts evenly around assembly 
sufficiently to ensure correct alignment. 

TYPE HCK GENERATORS 

Remove location studs and replace with coupling- 
flywheel bolts. 

6. Tighten housing bolts. 

7. Tighten coupling disc to flywheel bolts. Refer to engine 
manufacturers manual for correct tightening torque. 

8. TYPE HC GENERATORS 

Remove rotor aligning aids, either wooden wedges, or 
the two M10 set screws and sheet metal wear plates. 

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. 

Warning ! 

Refer to local regulations to ensure that 
the correct earthing procedure has been 
followed. 
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4.4 PRE-RUNNING CHECKS 

4.4.1 INSULATION CHECK 

Insulation tests should be carried out before running the 
generating set, both after assembly and after installation on 
site. (see Section 7.1). 

Important ! 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) 

4.4.2 DIRECTION OF ROTATION 

4.4.2.1 FAN TYPES. 

TYPE HC 4 & 5 GENERATORS. 

These machines are fitted with a radial bladed bi-directional 
fan, operating within a conventional full height air outlet grills. 

TYPE HC 6 & 7 GENERATORS. 

These machines are fitted with an inclined bladed fan , 

operating within a conventional full height air outlet grills. 

TYPE HCK 4, 5, & 7 GENERATORS. 

These machines are fitted with a inclined bladed fan, operating 
within a voluted drive end adaptor with outlet grills half thee 
machine height . Designed to optimise the fans performance. 

4.4.2.2 DIRECTION OF ROTATION 

TYPE HCK GENERATORS. 

These machines have been designed with an improved cooling 
fan system, incorporating the voluted fan housing. Therefore 
these machines are suitable only for clockwise rotation, as 
viewed from the drive end. 

TYPE HC GENERATORS. 

These machines can be operated in either direction of rotation. 

Phase Rotation 

HC generators can rotate efficiently in either direction. However 
phase rotation is fixed for clockwise rotation as viewed from the 
drive end. If the generator is to be rotated in a counter-clockwise 
direction it will be necessary for the customers to adjust their 
cabling to the output terminals accordingly. Refer to the factory 
for a reverse wiring diagram. 

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. 

HC4/5 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 adjustment remove the AVR cover 
and refer to 4.4.4.1, 4.4.4.2, 4.4.4.3 or 4.4.4.4 depending upon 
type of AVR fitted. Reference to the generator nameplate will 
indicate AVR type (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. 
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4.4.4.1 TYPE SX440 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. 4a for location of selection links. 

1. Frequency selection terminals 
50Hz operation 
60Hz operation 

2. Stability selection terminals 
Frame HC4/5 
Frame HC6/7 

3. Sensing selection terminals 

4. Excitation Interruption Link 

4.4.4.2 TYPE SX421 AVR 

LINK C-50 
LINK C-60 

LINK B-C 

LINK A-B 

LINK 2-3 
LINK 4-5 
LINK 6-7 

LINK K1-K2 

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

Refer to Fig. 4b for location of selection links. 

1.Frequency selection terminals 
50Hz operation 
60Hz operation 

2.Stability selection terminals 
Frame HC4/5 
Frame HC6/7 

LINK C-50 
LINK C-60 

LINK B-C 

LINK A-B 

3. Excitation Interruption Link 
Linked at auxiliary terminal block. K1-K2 

4.4.4.3 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. 4c for location of selection links. 
4 pole 
4 pole 
6 pole 

6 pole 

50Hz operation 
60Hz operation 
50Hz operation 
60Hz operation 

2. Stability selection terminals 
Frame HC4/5 
Frame HC6/7 

3. Sensing selection terminals 

4. Excitation Interruption Link 

LINK 2-3 
LINK 1-3 

NO LINK 
LINK 1-2 

LINK B-C 

LINK A-B 

LINK 2-3 
LINK 4-5 
LINK 6-7 

LINK K1-K2 

10 

K 1-K2 Linked for 

normal operation. 
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Fig. 4c 
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4.4.4.4 TYPE MX321 AVR 

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

Refer to Fig. 4d for location of selection links. 

1. Frequency selection terminals 
4 pole 
4 pole 
6 pole 
6 pole 

50Hz operation 
60Hz operation 
50Hz operation 
60Hz operation 

2. Stability selection terminals 
Frame HC4/5 
Frame HC6/7 

LINK 2-3 
LINK 1-3 

NO LINK 

LINK 1-2 

LINK B-C 

LINK A-B 

3. Excitation Interruption Link 
Linked at auxiliary terminal block. K1-K2 

AUTOMATIC VOLTAGE REGULATOR 
LINKING AND ADJUSTMENTS 

0 e I 

VOLTS 

L L 
t< 2K1 P 2P 31 I-P4-X-X -6J -1 -1 

NO UNK 6P/50Hz 

INDICATOR 
A-7, 6P/60Hz , 

I 4p/5oNz 
LED UFRO A-A 4P/60Hz 

7 FREQUENCY 
3 2 1 SELECTION 

RAMP 

MX321 

0 a 
a 

DIP 

DWELL e 

a 
RMS e 

0 

STABILITY m STABILITY 
SELECTION 

EXC 
OVER/V TRIP U v w DROOP TRIM 

0 e l 
EO Et BO B1 L J 0 - Fst2-4 2 --1 iejCBA 

L_ _J L 
let e I 

0 
Y____Y UNDER 90KW 

Y__Y 90KW - 550KW 

Y.Y OVER 550KW 

Fig. 4d 

4.5 GENERATOR SET TESTING 

Warning ! 

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. 

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 generator rated voltage. 
The load cable termination should be 
placed on top of the winding lead 
termination and clamped between the two 
nuts provided, on HC4/5 generators. 
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Caution ! 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. 

4.6 INITIAL START-UP 

Warning ! 

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. 

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. 

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

In addition remove the AVR access cover 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. 4a - 4d for 
control potentiometer location. 

Important ! Do not increase 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. 4a - 4d 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). 
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4.7 LOAD TESTING 

Warning ! 

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. 

4.7.1 AVR ADJUSTMENTS 

Refer to Fig. 4a - 4d 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 instability on load is experienced recheck 
stability setting. Refer to subsection 4.6. 

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 
SX440, SX421, MX341 and MX321) 

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

>1 

100 

95 

90 

85 

80 

Clockwise 
Adjustment 

Knee 
Point 

Anticlockwise 

Slope 
shown is 
typical 
setting 

75 80 85 90 95 100 

% Speed (Hz) 

Fig. 5 

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 
nominal frequency, i.e. 47Hz on a 50Hz generator or 57Hz on a 

60Hz generator. 
12 

Important ! With AVR Types MX341 and MX321. 
If the LED is illuminated and no output 
voltage is present, refer to EXC TRIP 
and/or OVERN sections below. 

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. 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 
>0<. 

4.7.1.3 OVERN (Over Voltage) AVR Types SX421 and 
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 SX421 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 El, E0. 

Clockwise adjustment of the OVERN 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. 

It is not possible to adjust the level of voltage dip or recovery 
independently from the engine performance, and there will 
always be a 'trade off' between frequency dip and voltage dip. 
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01P-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: 

3i 
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85 

80 
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Adjustable 
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Adjustment 
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Clockwise 
Adjustment 
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Fig. 6 

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. 
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Time 

The graphs shown above are representations only, since it is 
.mpossible to show the combined effects of voltage regulator 
Ind engine governor performance. 
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Warning ! 

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

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. 

4.8 ACCESSORIES 

Refer to the "ACCESSORIES" Section 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. 

Replace AVR access cover after all adjustments are completed. 
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5.1 GENERAL 

SECTION 5 
INSTALLATION - PART 2 

The following table is for your guidance. 

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 local regulations. 

If 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 arranged for glanding on the right hand 
side (or if specifically ordered on the left hand side) viewed 
from the non drive end. Both panels are removable for drilling/ 
punching to suit glands/or glanding boxes. If single core cables 
are taken through the terminal box side panel an insulated or 
non-magnetic gland plate should be fitted. 

At entry to the terminal box incoming cables should be supported 
by a recognised glanding method such that minimum 
unsupported weight, and no axial force is transferred to the 
terminal assembly. 

Incoming cables external to the terminal box should be 
supported 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 panel, 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 and RTD leads grounded. 

A 500V Megger or similar instrument should be used. Should 
the insulation resistance be less than 5MS2 the windings must 
be dried out as detailed in the Service and Maintenance section 
of this manual. 

When making connections to the terminals of Frame 4 
generators, the incoming cable termination lug should be 
placed on top of the winding lead termination lug(s) and then 
clamped with the nut provided. 

Important ! To avoid the possibility of swarf entering 
any electrical components in the terminal 
box, panels must be removed for drilling. 

5.3 TORQUE SETTINGS FOR TERMINAL CONNECTIONS 

Pre treatment: Clean plated surfaces with a degreasing agent, 
then lightly abrade them to remove any tarnish. Don't score the 
surface. 

The generator torque settings for all connections, links, CT's, 
accessories, cables, etc. is 45 Nm. 

The customer output cables should be connected to the 
terminals using 8.8 grade steel bolts and associated anti- 
vibration hardware. 
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FRAME HOLE SIZE BOLT SIZE TORQUE Nm 

4 - 12 45 

5 13 12 50 

6 17 14 70 

7 17 16 90 

Table 3 
Carry out periodic checks to ensure the correct torque settings. 

5.4 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. It is the 
responsibility of the generating set builder to ensure the 
generating set bedplate and generator frame are all bonded to 
the main earth terminal in the terminal box. 

Caution ! Reference to local electricity regulations 
or safety rules should be made to ensure 
correct earthing procedures have been 
followed. 

5.5 PROTECTION 

It is the responsibility of the end user and his contractors/sub- 
contractors to ensure that the overall system protection meets 
the needs of any inspectorate, local electricity authority or safety 
rules, pertaining to the site location. 

To enable the system designer to 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. 

Warning ! 

Incorrect installation and/or protective 
systems can result in personal injury 
and/or equipment damage. 
Installers must be qualified to perform 
electrical installation work. 

5.6 COMMISSIONING 

Ensure that all external cabling is correct and that all the 
generating set manufacturer's pre-running checks have been 
carried out before starting the set. 

Generators fitted with air filters should have the filters charged 
with oil prior to commissioning. Refer to Service Section for 
charging procedure (subsection 7.3.2). 

The generator AVR controls will have been adjusted during the 
generating set manufacturer's tests and should normally not 
require further adjustment. 

Should malfunction 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, in the 
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 table indicates availability of accessories with 
the differing AVRs. 

AVR 
Model 

Paralleling 
Droop or 
Astatic 

Manual 
Voltage 

Regulator 

VAr/PF 
Control 

Current Limit 

SX440 v X v X 

SX421 v X v X 

MX341 v v v X 

MX321 v '' v v 

Table 4 

6.1 REMOTE VOLTAGE ADJUST (ALL AVR TYPES) 

A remote voltage adjust (hand trimmer) can be fitted. 

The remote voltage adjustment potentiometer is connected 
across AVR terminals 1-2. 

These terminals are normally linked. 

When the remote voltage adjust potentiometer is used the link 
across terminals 1-2 must be removed. 

On AVR types SX440 and MX341 the link 1-2 is on an adjacent 
terminal block. 

On AVR types SX421 and MX321 the link 1-2 is on the AVR 
terminals. 

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. 
When operating in parallel with other generators or the mains, it 

is 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. 

Once connected in parallel a minimum instrumentation level per 
generator of voltmeter, ammeter, wattmeter (measuring total power 
per generator), and frequency meter is required in order to adjust 
the engine and generator controls to share kW in relation to engine 
ratings and kVAr in relation to generator ratings. 

'mportant ! Failure to meet conditions 1, 2, and 3 when 
closing the circuit breaker, will generate 
excessive mechanical and electrical 
stresses, resulting in equipment damage. 
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It is important to recognise that 

1. 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 excitation 
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 trans- 
former (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 pf cos 0 
Gen No. 1 Gen No. 2 

kW 

kW 

kW 

No. 2 / 

kVAr 
No. 1 Droop Greater 
than No. 2 Droop 

kVAr 
No. 1 and No. 2 
Droop Equal 

kVAr 

No. 1 Droop less than 
No. 2 Droop 

Fig. 8 
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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. 

Although nominal droop setting may be factory set it is advisable 
to go through the setting procedure below. 

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 (at full load current) SET DROOP TO 3% 
Zero P.F. LOAD (at full load current) SET DROOP TO 5% 

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. 4a - 4d for potentiometer locations. 

Note 1) 

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 level 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. 

Important ! 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 to trip main 
circuit breaker. 
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6.2.2 ASTATIC CONTROL 

The 'droop' current transformer can be used in a connection 
arrangement which enables the normal 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. 

Important ! When using this connection arrangement a 

shorting switch is required across each 
C.T. burden (terminals 51 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. 

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) 

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 a 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. 

6.4 OVERVOLTAGE DE- EXCITATION BREAKER SX421 
and MX321 AVR 

This accessory provides positive interruption 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-circuit breaker is always supplied 
and will normally be fitted in the generator. 
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Important ! When the CB is supplied loose, terminals 
K1-K2 at the auxiliary terminal block are 
fitted with a link to enable operation of the 
AVR. When connecting the circuit breaker 
this link must be removed. 

6.4.1 RESETTING THE EXCITATION 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". 

Danger ! 

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 
stationary, and engine starting circuits 
disabled. 

When fitted in the generator, access to the breaker is gained by 
emoval of the AVR access cover. 

The circuit breaker is mounted on the AVR mounting bracket either 
to the left or to the right of the AVR depending upon AVR position. 
After resetting the circuit breaker replace the AVR access cover 
before restarting the generating set. Should resetting of the circuit 
breaker not restore the generator to normal operation, refer to 
subsection 7.5. 

6.5 CURRENT LIMIT - MX321 AVR 

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 current 
limiting on any line to line or line to neutral fault. 

Note: The W phase CT can also provide "DROOP". Refer to 
6.2.1.1. for setting droop independent of current limit. 

Adjustment means is provided with the "I/LIMIT" control 
)otentiometer on the AVR. Refer to Fig. 4d for location. If current 
iimit transformers are supplied with the generator the limit will 
be set in accordance with the level specified at the time of 
order, and no further adjustment will be necessary. However, 
should the level . need to be adjusted, refer to the setting 
procedure given in 6.5.1. 

6.5.1 SETTING PROCEDURE 

Run the generating set on no-load and check that engine 
governor is set to control nominal speed. 

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 "I/LIMIT" control potentiometer fully anticlockwise. Short 
circuit the stator winding with a bolted 3 phase short at the main 
terminals. An AC current clip-on ammeter is required to measure 
the winding lead current. 
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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 ammeter. As soon as correct setting 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. Restart the 
set and run for 10 minutes with K1-K2 switch open, to cool the 
generator windings, before attempting to resume the setting 
procedure. 

Important ! Failure to carry out the correct COOLING 
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 current 
transformers. When supplied with the generator, wiring diagrams 
inside the back cover of this manual show the connections 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' 
cables. Refer to the factory for appropriate details. 

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 

Warning ! 

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. 

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 still at the factory test 
levels of above 100 Mil 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 M. 
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. 

7.1.1 WINDING CONDITION ASSESSMENT 

Caution ! The AVR should be disconnected 
and the Resistance Temperature 
Detector (R.T.D.) leads grounded 
during this test. 
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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 M. 
If 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 Mil , and so allow the unit to be 
put into service. 

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. 
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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 
80% 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 results. The resulting graph should 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 MS2 - 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. 

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.) 

A 

a 

Minimum reading 1.0 Mil 

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 MO. (If the windings are only slightly damp 
the dotted portion of the curve may not appear). 

or general guidance expect that the typical time to reach point 
A' will be: 

Tim e 

1 hour for a BC16/18, 
2 hours for a UC22/27 
3 hours for an HC4,5,6&7 19 

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 Mil, 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 MO 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. 

Important ! The short circuit must not be applied with 
the AVR connected in circuit. Current in 
excess of the rated generator current will 
cause damage to the windings. 

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 V and W phase and megger U phase to ground 
Ground U and W phase and megger V phase to ground 
Ground U and V phase and megger W phase to ground 
If the minimum value of 1.0MQ is not obtained, drying out must 
be continued and the test repeated. 

7.2 BEARINGS 

One of two bearing options will be fitted to generators covered 
by this manual. 

Bearing Options 

HC/HCK/HCM Regreasable Sealed for life"t 

4 Not available Standard 

5 Optional Standard 

. 6 Optional Standard 

7 Standard Not available 

Table 5 
*All bearings are supplied pre-packed with Kluber Asonic GHY 72 
grease. 
tSealed for life bearings are fitted with integral seals and are not 

regreasable. 

BEARING LIFE 

Important ! 

Important ! 

Important ! 

The life of a bearing in service is subject to 
the working conditions and the 
environment. 

High levels of vibration from the engine or 
misalignment of the set will stress the 
bearing and reduce its service life. If the 
vibration limits set out in BS 5000-3 and ISO 
8528-9 are exceeded bearing life will be 
reduced. Refer to 'Vibration' below. 

Long stationary periods in an environment 
where the generator is subject to vibration 
can cause false brinnelling, which puts flats 
on the ball and grooves on the races, leading 
to premature failure. 
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Important Very humid atmospheric or wet conditions 
can emulsify the grease causing corrosion 
and deterioration of the grease, leading to 
premature failure of the bearings. 

HEALTH MONITORING OF THE BEARINGS 

Newage recommends that the user checks the bearing 
condition, using monitoring equipment, to determine the state 
of the bearings. The 'best practice' is to take initial readings as 
a base line and periodically monitor the bearings to detect a 

deteriorating trend. It will then be possible to plan a bearing 
change at an appropriate generating set or engine service 
interval. 

VIBRATION 

Newage generators are designed to withstand the vibration 
levels encountered on generating sets built to meet the 
requirements of ISO 8528-9 and BS5000-3. (Where ISO 8528 
is taken to be broad band measurements and BS5000 refers 
to the predominant frequency of any vibrations on the generating 
set.) 

DEFINITION of BS5000 -3 

Generators shall be capable of continuously withstanding linear 
vibration levels with amplitudes of 0.25mm between 5Hz and 
8Hz and velocities of 9.0mm/s rms between 8 Hz and 200 Hz 
when measured at any point directly on the carcass or 
main frame of the machine. These limits refer only to the 
predominant frequency of vibration of any complex waveform. 

DEFINITION of ISO 8528 - 9 

ISO 8528-9 refers to a broad band of frequencies, the broad 
band is taken to be between 2 Hertz and 300 Hertz. The table 
below is an example from ISO 8528 - 9 (value 1). This simplified 
table lists the vibration limits by kVA range and speed for 
acceptable genset operation. 

VIBRATION LEVELS AS MEASURED ON THE GENERATOR 

Engine 
Speed 

Min -' 

SET 

OUTPUT 

kVA 

VIBRATION 

DISPLACEMENT 

mm (rms) 

VIBRATION 

VELOCITY 

mmls (rms) 

VIBRATION 

ACCELERATION 

m/s2(rms) 

4 POLE 

1500 rpm 50 Hz 

1800 rpm 60 HZ 

5. 10 kVA - - - 

> 10 but 

5 50 Kva 
0.64 40 25 

> 50 but 

5 125 kVA 
0.4 25 16 

> 125 but 

5 250 kVA 
0.4 25 16 

> 250 kVA 0.32 20 13 

6 POLE 

1000 rpm 50 Hz 

1200 rpm 60 Hz 

?. 250 but 

5 1250 
0.32 20 13 

> 1250 0.29 18 11 

The 'Broad band' is taken as 2 Hz - 300 Hz. 

Table 6 

20 

Important ! Exceeding either of the above 
specifications will have a detrimental effect 
on the life of the bearing. This will invalidate 
the generator warranty. If you are in any 
doubt, contact Newage International Limited. 

If the vibration levels of the generating set are not within the 
parameters quoted above :- 

1. Consult the genset builder. The genset builder should 
address the genset design to reduce the vibration levels 
as much as possible. 

2. Discuss, with Newage, the impact of not meeting the above 
levels on both bearing and generator life expectancy. 

Where requested, or deemed necessary, Newage will work 
with the genset builder in an attempt to find a satisfactory 
solution. 

BEARING 'SERVICE LIFE' EXPECTANCY 

Bearing manufacturers recognise that the "service life" of their 
bearings is dependent upon many factors that are not in their 
control, they cannot therefore quote a "service life". 

Although "service life" cannot be guaranteed, it can be 
maximised by attention to the generating set design. An 
understanding of the genset application will also help the user 
to maximise the service life expectancy of the bearings. 
Particular attention should be paid to the alignment, reduction 
of vibration levels, environmental protection, maintenance and 
monitoring procedures. 

Newage does not quote life expectancy figures for bearings, 
but suggests practicable replacement intervals based on the 
L10 life of the bearing, the grease and the recommendations 
of the bearing and grease manufacturers. 

For general-purpose applications, providing the vibration levels 
do not exceed the levels stated in ISO 8528-9" and BS5000-3* 
and the ambient temperature does not exceed 50°C the 
following approximations can be applied when planning bearing 
replacements. 
"(see section on vibration) 

Sealed for Life Bearings. - Approximately 30,000 hours. 

Re-greaseable bearings. - Approximately 40,000 hours. 

(Provided the correct maintenance is carried out, and only 
Kluber Asonic GHY 72 grease is used in all bearings.) 

It is important to note that bearings in service, under good 
operating conditions, can continue to run beyond the 
recommended replacement period. It should also be 
remembered that the risk of bearing failure increases with time. 

If in doubt about any aspect of the 'bearing life' on generators 
supplied by Newage International, contact your nearest Newage 
subsidiary or contact the Stamford factory direct. 

See the back cover for addresses. 
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7.3 AIR FILTERS 

Air filters for the removal of airbourne particulate matter (dust) 
are offered as an addition to the standard build option. Filters 
on Frame 6 and 7 need to be ordered with the generator but 
Frame 4 and 5 can have air filters fitted after the generator is 
built. 

Air filters need to be changed with oil before the gen set is put 
to work (see 7.3.1). 

The frequency of filter maintenance will depend upon the 
severity of the site conditions. Regular inspection of the 
elements will be required to establish when cleaning is 
necessary. 

Danger! 

Removal of filter elements enables access 
to LIVE parts. 
Only remove elements with the generator 
out of service. 

7.3.1 CLEANING PROCEDURE 

Remove the filter elements from the filter frames. Immerse or 
flush the element with a suitable degreasing agent until the 
element is clean. 

As an alternative procedure a high pressure water hose with a 

flat nozzle can be used. Sweep the water spray back and forth 
across the element from the clean side (fine mesh side of 
element) holding the nozzle firmly against the element surface. 
Cold water may be adequate depending upon type of 
contamination although hot water is preferable. 

The element can be inspected for cleanliness by looking 
through the filter towards the light. 

When thoroughly clean, no cloudy areas will be seen. Dry 
elements thoroughly before attempting to carry out the 
recharging procedure. 

7.3.2 RECHARGING (CHARGING) 

Charging is best done by totally immersing the dry element into 
a dip tank containing "Filterkote Type K" or commercial lubricating 
)il SAE 20/50. Oils of higher or lower viscosity are not 
.ecommended. 

Allow elements to completely drain before refitting the elements 
into the frames and putting into service. 

7.4 FAULT FINDING 

Important ! Before commencing any fault finding 
procedures examine all wiring for broken 
or loose connections. 

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:- 

DIGIT EXCITATION CONTROL SUBSECTION 
4 SX440 AV R 7.4.1 

4 SX421 AVR 7.4.2 
3 MX341 AVR 7.4.3 
3 MX321 AVR 7.4.4 

21 

7.4.1 SX440 AVR - FAULT FINDING 

No voltage 
build-up when 

starting set 

1. 

2. 

3. 

4. 

Check link K1-K2. 
Check speed. 
Check residual voltage. Refer to 
subsection 7.4.5. 
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 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. 

Table 7 
7.4.2 SX421 AVR - FAULT FINDING 

No voltage 
build-up when 

starting set 

1. 

2. 

3. 

4. 

Check circuit breaker ON. Refer to 
subsection 6.4.1. 
Check speed. 
Check residual voltage. Refer to 
subsection 7.4.5. 
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 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 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. 

Excessive 1. Check governor response. 
voltage/speed 2. Refer to generating set manual. 

dip on load Check 'DIP' setting. 
switching Refer to subsection 4.7.1.4. 

Table 8 
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7.4.3 MX341 AVR - FAULT FINDING 7.4.5 RESIDUAL VOLTAGE CHECK 

No voltage 
build-up when 

starting set 

1. 

2. 

Check link K1-K2 on auxiliary 
terminals. 
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 1. Check sensing leads to AVR. 
voltage high 2. Refer to Separate Excitation Test 
followed by 

collapse 
Procedure. Refer to subsection 7.5. 

Voltage unstable, 
either on no-load 

1. 

2. 
Check speed stability. 
Check "STAB" setting. Refer to Load 

or with load Testing section for procedure. Refer 
to subsection 4.6. 

Low voltage 1. Check speed. 
on-load 2. If correct check "UFRO" setting. 

Refer to subsection 4.7.1.1. 

Excessive 1. Check governor response. Refer to 
voltage/speed generating set manual. Check "DIP" 

dip on load 
switching 

setting. Refer to subsection 4.7.1.4. 

Sluggish 1. Check governor response. Refer to 
recovery on load 

switching 
generating set manual. 

Table 9 
7.4.4 MX321 AVR - FAULT FINDING 

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 1. Check setting of ramp 
to build up potentiometer. Refer to 4.7.1.5 

1. First stop and re-start set. If no 
Loss of voltage voltage or voltage collapses after when set running short time, follow Separate 

Excitation Test Procedure. Refer to 
subsection 7.5. 

Generator voltage 1. Check sensing leads to AVR. 
high followed by 2. Refer to Separate Excitation Test 

collapse Procedure. Refer to subsection 7.5. 

Voltage unstable, 
either on no-load 

1. 
2. 

Check speed stability. 
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. If correct check "UFRO" setting. 

Refer to subsection 4.7.1.1. 

Excessive 
voltage/speed dip 1. Check governor response. Refer to 

generating set manual. Check "DIP" on load switching setting. Refer to subsection 4.7.1.4. 

Sluggish 1. Check governor response. Refer to recovery on load generafing set manual. Check 
switching "DWELL" setting. Refer to Load 

Testing section 4.7.1.4. 

Table 10 
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This procedure is applicable to generators with either SX460 
or SX440 or SX421 AVR. 

With the generator set stationary remove AVR access cover 
and disconnect leads X and XX from the AVR. 

Start the set and measure voltage across AVR terminals P2- 
P3 on SX440 or SX421 AVR. 

Stop the set, and replace leads X and XX on the AVR terminals.lf 
the measured voltage was above 5V the generator should 
operate normally. 

If the measured voltage was under 5V follow the procedure 
below. 

7.4.6 'REFLASHING' TO RESTORE RESIDUAL 

Using a 12 volt dc 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. 7. 

Important ! A diode must be used as shown below to 
ensure the AVR is not damaged. 

2 

0 AVR 0 

I XX 

1000V 
I X 

1A DIODE 

0 0 

0 0 C) Ct(1/7 

12V Battery 

Fig. 7 

Important ! If the generating set battery is used for 
field flashing, the generator main stator 
neutral must be disconnected from earth. 

Restart the set and note output voltage from main stator, which 
should be approximately nominal voltage, or voltage at AVR 
terminals P2-P3 on SX440 or SX421 which should be between 
170 and 250 volts. 

Stop the set and unclip battery supply from terminals X and XX. 
Restart 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. 
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7.5 SEPARATE EXCITATION TEST PROCEDURE 

ihe generator windings, diode assembly and AVR can be 
checked using the appropriate following section. 

7.5.1 GENERATOR WINDINGS, ROTATING DIODES and 
PERMANENT MAGNET GENERATOR (PMG) 

7.5.2 EXCITATION CONTROL TEST. 

7.5.1 GENERATOR WINDINGS, ROTATING DIODES 
and PERMANENT MAGNET GENERATOR (PMG) 

Important ! The resistances quoted apply to a 

standard winding. For generators having 
windings or voltages other than those 
specified refer to factory for details. 
Ensure all disconnected leads are isolated 
and free from earth. 

Important ! Incorrect speed setting will give 
proportional error in voltage output. 

CHECKING PMG 

Start 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 for 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/or 
incorrect 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 using a 12 

volt d.c. supply to leads X and XX. 

Start 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, refer to 7.5.1.1. 

Check voltages at AVR terminals 6, 7 and 8. These should be 
balanced and between 170-250 volts. 

If voltages at main terminals are balanced but voltage at 6, 7 
and 8 are unbalanced, check continuity of leads 6, 7 and 8. 

Where an isolating transformer is fitted (MX321 AVR) check 
ransformer windings. If faulty the transformer unit must be 
replaced. 
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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 identify:- 

Rectifier Diodes 

The diodes 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 the 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 

(36 -42lb in). 

Surge Suppressor 

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 virtually infinite reading 
in both directions with an ordinary resistance meter. If defective 
this will be visible by inspection, since it will normally fail to 
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 exciter stator 
resistance is measured across leads X and XX. The exciter 
rotor is connected to 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 disconnected 
before taking the readings. 
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Resistance values should be within +/-10% of the values given 
in the tables below:- 

4 POLE GENERATORS 

FRAME 
SIZE 

MAIN ROTOR 
EXCITER 
STATOR 

EXCITER 
ROTOR 

4 - 4C 0.91 18 0.136 

4 - 4D 1.04 18 0.136 

4 - 4E 1.17 18 0.136 

4 - 4F 1.35 18 0.136 

5 - 4C 1.55 17 0.184 

5 - 4D 1.77 17 0.184 

5 - 4E 1.96 17 0.184 

5 - 4F 2.16 17 0.184 

6 - 4G 1.75 17 0.158 

6 - 4H 1.88 17 0.158 

6 - 4J 2.09 17 0.158 

6 - 4K 2.36 17 0.158 

7 - 4E 127 17 0.096 

7 - 4F 1.41. 17 0.096 

7 - 4G 1.65 17 0.096 

7 - 4H 1.77 17 0.096 

Table 11 

6 POLE GENERATORS 

FRAME 
SIZE 

MAIN ROTOR 
EXCITER 
STATOR 

EXCITER 
ROTOR 

6 - 6G 1.12 17 0.2 

6 - 6H 1.33 17 0.2 

6 - 6J 1.5 17 0.2 

6 - 6K 1.75 17 0.2 

7 - 6E 2.33 17 0.2 

7 - 6F 2.83 17 0.2 

7 - 6G 3.25 20 0.28 

Table 12 

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-U6), V1-V2, (V5-V6), W1-W2, (W5-W6) to isolate 
each winding section. 

Note:- leads suffixed 5 and 6 apply to 12 wire windings only. 
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Measure each section resistance - values should be balanced 
and within +1-10% of the value given below:- 

MAIN STATOR SECTION RESISTANCES 

4 POLE GENERATORS 

SECTION RESISTANCES 

FRAME 
SIZE 

WINDING 
311 

1-2 OR 5-6 

WINDING 
12 
1-2 

WINDING 
17 

1-2 OR 5-6 

WINDING 
07 
1-2 

4 - 4C 0.0085 N/A 0.0115 N/A 

4 - 4D 0.006 N/A 0.01 N/A 

4 - 4E 0.0045 N/A 0.0075 N/A 

4 - 4F 0.0037 NM 0.0055 N/A 

5 - 4C 0.0032 N/A 0.0053 N/A 

5 - 4D 0.0024 N/A 0.004 N/A 

5 - 4E 0.0022 N/A 0.0034 N/A 

5 - 4F 0.0019 N/A 0.0025 N/A 

6 - 4G 0.0017 0.0034 N/A 0.0055 

6 - 4H 0.0013 0.0025 N/A 0.0036 

6 - 4J 0.0011 0.0022 N/A 0.003 

6 - 4K 0.0085 0.0017 N/A 0.0026 

7 - 4E N/A 0.0016 N/A 0.0026 

7 - 4F N/A 0.0013 N/A 0.002 

7 - 4G N/A 0.0009 N/A 0.0015 

7 - 4H N/A 0.0008 N/A 0.0011 

Table 13 

6 POLE GENERATORS 

SECTION RESISTANCES 

FRAME 
SIZE 

WINDING 
311 

1-2 OR 5-6 

WINDING 
12 
1-2 

WINDING 
17 

WINDING 
07 
1-2 

6 - 6G 0.0045 0.009 N/A 0.015 

6 - 6H 0.0032 0.0063 N/A 0.01 

6 - 6J N/A 0.0049 N/A 0.007 

6 - 6K 0.002 0.0039 N/A 0.006 

7 - 6E N/A 0.0027 N/A 0.0042 

7 - 6F N/A 0.0018 N/A 0.0032 

7 - 6G N/A 0.0014 N/A 0.002 

Table 14 

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. 
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7.5.2 EXCITATION CONTROL TEST 

'.5.2.1 AVR FUNCTION TEST 

All types of AVR'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. 

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 SX460 AVR or P2-P3 on SX440 
or SX421 AVR should be between 170 and 250 volts. If the 
generator output voltage is correct but the voltage on 7-8 (or P2- 
P3) is low, check auxiliary leads and connections to main 
erminals. 

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 SX460, SX440 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" control 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. 

Important ! After this test turn VOLTS control 
potentiometer fully anti-clockwise. 

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 
frame 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 
injury to personnel. 

7.5.3.1 ANTI-CONDENSATION HEATERS 

Danger ! 

The external mains electricity supply 
used to power the anti-condensation 
heater must be switched off and safely 
isolated before attempting any work 
adjacent to the heater, or removal of the 
non drive end endbracket on which the 
anti-con heater is mounted. Ensure that the 
engine is inhibited prior to work in generator. 

7.5.3.2 REMOVAL OF PERMANENT MAGNET 
GENERATOR (PMG) 

Remove access cover. 

2. Disconnect P2, P3, P4 at the multiway connector inside 
the access cover. 25 

3. Remove the 4 screws and clamps retaining the stator 
housing (Frames 4, 5 and 6) or the stator pack 
(Frame 7). 

4. Tap the stator pack or housing out of its spigot. 

NOTE: 
As the highly magnetic rotor will attract the stator core, care 
must be taken to avoid a contact which may damage the winding. 

5. Remove the exciter rotor securing bolt and stow safely 
and firmly pull the complete rotor assembly from 
its location. 

N.B. Keep the rotor clean and avoid contact with metal dust or 
particles - preferably place in plastic bag. 

Important ! The rotor assembly must not be 
dismantled. 

Re-assembly is a reversal of the above procedure having due 
regard for the notes below: - 

1. Ensure rotor magnet assembly is free of metal pieces 
or particles. 

2. Care is needed to avoid winding damage when 
re-assembling the stator pack, due to strong 
magnetic attraction. 

7.5.3.3 REMOVAL OF BEARINGS 

Important ! Position the main rotor so that a full pole 
face of the main rotor core is at the bottom 
Remove PMG of the stator bore if fitted. 

The generators in this manual will be fitted with one of three 
different bearing arrangements. There may be two different 
arrangements on a two-bearing generator. (See table 14 & 15) 

BEARING OPTIONS FOR DRIVE-END BEARINGS 

HC4 HC5 HC6 HC7 

Reagreasable bearings N/A OPT OPT STD 

Sealed for life with a 
cartridge 

STD STD STD N/A 

Sealed for life without 
cartridge 

N/A N/A N/A N/A 

Table 15 

BEARING OPTIONS FOR NON DRIVE-END BEARINGS 

HC4 HC5 HC6 HC7 

Reagreasable bearings N/A OPT OPT STD 

Sealed for life with a 
cartridge 

NA NA SIT) N/A 

Sealed for life without 
cartridge 

STD STD N/A N/A 

Table 16 
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Removal of the bearings may be effected either after the rotor 
assembly has been removed or more simply by removal of 
endbracket(s). 

Be sure to note the location of all components during removal 
to assist during the assembly process. 

BEARING REPLACEMENT 

Environment 

Every effort must be made to establish a clean area around the 
generator when removing and replacing bearings. 
Contamination is a major cause of bearing failures. 

Equipment 

Suitable cleaning solvent 
Bearing puller, two or three leg 
Thin protective gloves 
Lint free cleaning cloth 
Induction heater. 

Preparation 

Remove PMG if fitted 
Remove the lubrication pipework if fitted 
Position the rotor so that the full pole face of the main rotor is at 
the bottom of the stator bore. 
Remove the end bracket, see 7.5.3.4 for procedure. 

NOTES: 

It is not necessary to remove the rotor. 

Ensure that the bearing contact surfaces shows no sign 
of wear or corrosion prior to fitting the bearing. 

Never refit used bearings, wave washers or 'O'rings. 

Never refit used bearings, grease flingers, wave washer 
or '0' rings. 

Only the outer race should be used to transmit load 
during assembly (NEVER use the inner race). 

REMOVAL OF REGREASABLE BEARINGS 

The bearings are a press fit on the shaft and can be removed 
with standard tooling, i.e. 2 or 3 legged manual or hydraulic 
bearing pullers. 

To remove bearings proceed as follows: 

1. Remove 4 screws holding bearing cap. 

2. Remove cap. 

3. Non drive end - remove wave washer and circlip 
(single bearing only). 

4. Remove bearing cartridge housing complete with 
bearing (and grease flinger if fitted). 

5. Remove bearing from cartridge. 

6. Discard the old bearing 'cy rings and wave washer 
where fitted. 

The bearing cap(s) and cartridge(s) must be thoroughly flushed 
out with clean solvent and checked for wear or damage, before 
re-assembly. Damaged components should be replaced 
before refitting the bearing. 
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ASSEMBLY OF REGREASABLE BEARINGS 

NOTE: Gloves must be worn at all times when handling the 
bearings, grease and solvent. 

1. Wipe clean the assembly surface, using cleaning solvent 
on lint free cloth. 

2. Wipe clean: Bearing Cartridge, Wave Washer, Bearing 
Cap, grease flinger, all re-lubrication pipes and fittings 
(internal and external). Visually inspect all components 
after cleaning, for contamination. 

3. Place all components on the clean assembly surface. 
Do not use an air line to blow off excess fluid. 

4. Thoroughly clean the external surface of the grease gun 
nozzle using lint free cloth. 

Bearing preparation 

1. Remove the bearing from its packaging. 

2. Wipe off the preservative oil from the surface of the inner 
and outer rings - using lint free cloth only. 

3. Place the bearing on the clean assembly surface, with 
the bearing designation marking facing down. 

Bearing Assembly ( Lubrication, see TABLE 17) 

Cartridge: 

1. Apply the specified cartridge grease fill quantity to the 
back face of the bearing housing. 

2. Apply a small amount of grease to the grooved sealing 
surface in the cartridge. 

3. Apply anti-fretting lubricant (MP14002 - KlOber Altemp Q 
NB 50) to the bearing housing circumference. Apply paste 
in a thin coherent layer by use of a lint free cloth (DO NOT 
rub in) (use clean protective gloves). 

4. Non-drive end - fit new '0' Rings into the '0' Ring grooves 
in the bearing housing circumference. 

Bearing: 

1. Apply half the specified bearing grease fill quantity (see 
table 16) to the upper face of the bearing (opposite side 
to the bearing designation markings). 

2. Thumb the applied grease into the bearing, ensuring 
good penetration into the raceways/balls (use clean 
protective gloves). 

Assemble Bearing into Cartridge 

1. Heat the bearing cartridge to 25° C above ambient with 
an induction heater ( Do not exceed 100°C). 

2. With greased face of the bearing facing the cartridge bore, 
assemble the bearing into the bearing housing. Ensure 
the bearing outer race contacts the location shoulder. 
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Assemble Bearing onto Shaft 

Searing Cartridge 

1. Heat the Bearing and Cartridge assembly to 80°C 
above ambient with an induction heater. 
( use induction heater, no other heat source is suitable) 

2. Slide the Bearing and Cartridge assembly over the shaft, 
pushing it firmly against the bearing seating shoulder. 

3. Rotate the assembly (including inner race) 45° in either 
direction, to provide correct alignment. The bearing must 
be held firmly in place until it is cool enough to positively 
self locate. 

NOTE: Ensure cartridge is at ambient temp. before assembling 
bracket. 

Cap/Flinger: 

Apply the specified cap grease fill quantity to the inside face of 
the cap (see table 16). 

I. Fill the grease exhaust slot with grease. 

2. Apply a small amount of grease to the grooved sealing 
surface in the cap. 

3. Fit circlip. 
(single bearing only). 

4. Heat flinger to 120°C and place on shaft up to the bearing 
inner race. Hold firmly until positively located. 

5. Place wave washer in cap, fit cap to bearing cartridge. 

Re-lubrication pipe: 

1. Fill pipe and grease nipple with grease. 

2. Fit pipe work to machine. 

INITIAL LUBRICATION DETAILS, 
REGREASEABLE BEARINGS 

FRAME 
BEARING 
POSITION 

GREASE QUANTITY 

BEARINGS CARTRIDGE CAP 

CM3 GRAMS CM3 GRAMS CM3 GRAMS 

5 
Non-Drive 

End 
65 58 33 29 33 29 

5 Drive End 92 82 46 41 46 41 

6 
Non-EDri ve 

nd 
121 111 63 56 63 56 

6 Drive End 156 139 78 69 78 69 

7 
Non-EDri ve 

nd 
174 154 87 77 87 77 

7 Drive End 208 185 104 92 104 92 

Lubricant: Kluber Asonic GHY 72 

Table 17 
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REMOVAL OF GREASED FOR LIFE BEARINGS WITH 
BEARING CARTRIDGE 

The bearings are a press fit on the shaft and can be removed 
with standard tooling, i.e. 2 or 3 legged manual or hydraulic 
bearing pullers. 

To remove bearings proceed as follows: 

1. Remove 4 screws holding bearing cap. 

2. Remove cap. 

3. Non drive end - remove wave washer and 

circlip (single bearing only). 

4. Remove bearing cartridge housing complete with bearing. 

5. Remove bearing from cartridge. 

6. Discard the old bearing, 'o' rings and wave washer where 
fitted. 

The bearing cap(s) and cartridge(s) must be thoroughly flushed 
out with clean solvent and checked for wear or damage, before 
re-assembly. Damaged components should be replaced before 
refitting the bearing. 

ASSEMBLY OF SEALED FOR LIFE BEARINGS WITH 
CARTRIDGE 

Pre-assembly cleaning. 

NOTE: Gloves must be worn at all times when handling the 
bearings, grease and solvent. 

1. Wipe clean the assembly surface, using cleaning solvent 
on lint free cloth. 

2. Wipe clean: Bearing Cartridge and Bearing Cap (internal 
and external). Visually inspect all components after 
cleaning, for contamination. 

3. Place all components on a clean assembly surface. Do 
not use an air line to blow off excess fluid. 

4. Thoroughly clean the external surface of the grease gun 
nozzle using lint free cloth. 

Bearing preparation: 

Remove the bearing from its packaging. 

2. Wipe off the preservative oil from the surface of the inner 
and outer rings - using lint free cloth only. 

3. Place the bearing on the clean assembly surface, with 
the bearing designation marking facing down. 
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Bearing Assembly 

Cartridge: 

1. Apply anti-fretting lubricant (MP14002 - Klaber Altemp 
O NB 50) to the bearing housing circumference. Apply 
paste in a thin coherent layer by use of a lint free cloth (DO 
NOT rub in) (use clean protective gloves). 

2. Fit '0' Rings into the '0' Ring grooves in the bearing 
housing circumference. 

Assemble Bearing into Cartridge 

1. Heat the bearing cartridge to 25° C above the ambient 
temperature (with an induction heater, do not exceed 
100°C) and assemble the new bearing into the cartridge. 
Ensure that the bearing designation is visible after 
assembly. 

2. With greased face of the bearing facing the cartridge bore, 
assemble the bearing into the bearing housing. Ensure 
the bearing outer race contacts the location shoulder. 

NOTE: Only the outer race should be used to transmit load during 
assembly (NEVER use the inner race). 

Assemble Bearing and Cartridge onto the Shaft 

1. Heat the Bearing and Cartridge assembly to 80°C above 
ambient. 
( use induction heater, no other heat source is suitable) 

2. Slide the Bearing and Cartridge assembly over the shaft, 
pushing it firmly against the bearing seating shoulder. 

3. Rotate the assembly (including inner race) 45° in either 
direction, to provide correct alignment. The bearing must 
be held firmly in place until it is cool enough to positively 
self locate. 

4. Non drive end only - fit circlip (single bearing only) 

and wave washer. 

5. Fit the bearing cap. 

6. Rotate the bearing assembly on the shaft to check for free 
movement. 

Note: Ensure cartridge is at ambient temp. before assembling 
bracket. 

7. Refit the end bracket and PMG where fitted. 

SEALED FOR LIFE BEARINGS (WITHOUT 
CARTRIDGE) 

NOTE: Prior to commencement of removal of end bracket 
ensure rotor is positioned with full pole face at the bottom of 
the stator bore. 
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Preparation 

Remove terminal box lid. 

2. Cut cable ties and disconnect exciter leads. 

3. Remove bolts from NDE terminal panel and place panel 
over terminal board with AVR still connected. 

4. Remove Permanent Magnet Generator (if fitted) 
see 7.5.3.2. 

5. Remove the rotor retaining circlip (Non drive end - single 
bearing only) and slack off remaining NDE bracket bolts. 

6. Fit 2 off M10x6Omm bolts into jacking locations on centre 
line and replace 2 bolts into end bracket for support as 
end bracket is removed (be aware of exciter lead and 
PMG lead, if fitted). 

7. If alternator not connected to engine be aware of rotor 
pulling through stator, to avoid this, place wooden spacer 
between fan and frame each side at drive end. 

8. Use available lifting equipment to remove the bracket. 

9. Remove bearing circlip (Non drive end - single bearing 
only). 

BEARING REMOVAL 

1. Fit pulley drawers and draw off bearing, ensuring to protect 
the threaded hole in the end of the main shaft. 

2. Heat the Bearing to 80°C above ambient with an induction 
heater and fit to shaft. ( use induction heater, no other heat 
source is suitable do not exceed 100°C) (ensure shaft 
and bearing are clean prior to assembly) 

3. Replace the bearing circlip (single bearing only). 

Replace the Endbracket 

1. Remove jacking bolts from end bracket and lift end bracket 
into position and fit bracket onto bearing (heat bracket if 

required). Ensure exciter and PMG leads are pulled 
through and positioned. 

2. Lift rotor to align exciter (use piece of wood as lever under 
shaft through NDE aperture) fit bolts and secure evenly 
around end bracket to ensure it is correctly aligned. 

3. Replace rotor retaining circlip and permanent magnet 
assembly if fitted, and replace cover. 

4. Connect exciter and re-tie all cables into position and re- 
assemble terminal box. 

NOTE: Prior to re-fitting end bracket check exciter electrically 
and physically to ensure no damaged caused when 
dismantling. 
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7.5.3.4 MAIN ROTOR ASSEMBLY MINIMUM ROTOR ASSEMBLY WEIGHTS 

ANGLE BEARING MACHINE 

NOTE: On single bearing machines, before removal from, or 
re-assembly to the prime mover, position the rotor, if possible, 
such that a full pole face is at bottom dead centre. 

1. Remove all access covers and terminal box lid. 

2. Disconnect exciter leads X and XX and PMG leads 
P2-P3-P4 at the auxiliary terminals inside the 
terminal box. 

3. Ensure that these leads are free to come away with the 
non drive endbracket when removed. 

4. Remove the 8 bolts holding the drive end adaptor to 
the frame. 

5. With a rope sling around drive end adaptor, tap adaptor 
out of its spigot location; guide over fan and remove. 

6. If the generator is fitted with a cartridge. Remove the 4 
bolts retaining the non drive end bearing cartridge in 
the non drive end endbracket (outer 4 bolts). 
(This includes all regreasable options). 

7. Remove the 8 bolts securing the non drive end bracket 
to the frame. 

8. Supporting the non drive end bracket with a hoist, insert 
two M10 bolts in the two holes provided for 'jacking' 
purposes (on the end bracket horizontal centre line). 
Screw in the bolts until the end bracket spigot is clear 
of the locating recess, lower the whole assembly until 
the main rotor is resting in the stator bore. 
Still supporting the non drive end bracket, tap the 
bracket off the non drive end bearing cartridge (taking 
care that the exciter stator does not foul exciter rotor 
windings) and remove. 

9. To withdraw the rotor from the stator the rotor must be 
supported by a rope at thedrive end and eased out of 
the stator core until half the main rotor is protruding out 
of the stator. At this point it is safe to release the weight 
from the rope sling. 

10. Tightly bind a rope sling around the rotor core, 
and supporting the non drive end of the rotor, guide it 
clear of the stator. 

Warning ! 

The rope sling may not be at the centre 
of gravity of the rotor and guidance at 
the ends of the rotor is essential. 
THE FULL WEIGHT OF THE ROTOR 
GIVEN IN THE TABLE BELOW MUST 
BE SUPPORTED BY THE CRANE 
AND SLING. If the rotor core is allowed 
to drop more than a few millimetres 
at this point, it will make contact with 
the stator windings and may damage 
them. 
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FRAME 

4 - 4 pole 
5 - 4 pole 

6 - 4 pole 
6 - 6 pole 
7 - 4 pole 
7 - 6 pole 

WEIGHT 

473 kgs 

685 kgs 
1093 kgs 
1050 kgs 
1592 kgs 
1790 kgs 

Re-assembly is a reversal of the above procedure. 

Before assembly of a single bearing rotor into stator housing 
check that the drive discs are not damaged or cracked or 
showing any other signs of fatigue. Also check that holes in the 
discs for drive fixing screws are not elongated. 

Damaged components must be replaced. 

When refitting discs ensure that the number and thickness of 
discs, and the tightening torque of hub bolts is in accordance 
with the table below. 

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

FRAME 
NO. OF 
DISCS 

SINGLE 
DISC 

THICKNESS 

TOTAL 
THICKNESS 

TIGHTENING 
TORQUE 

4 4 1.2 4.8 
48kgm 

479Nm 

5 4 1.2 4.8 
48kgm 

479Nm 

. 6 6 1.2 7.2 
84kgm 

822Nm 

7 6 1.2 7.2 
84kgm 

822Nm 

Table 18 

TWO BEARING MACHINES 
NOTE: 

Position rotor, if possible, such that a full pole face is at bottom 
dead centre: 

The procedure for removal of a two bearing rotor is similar to 
that outlined for single bearing machines with the exception of 
Steps 4 and 5 relating to the drive end adaptor. 

For removal of this item proceed as follows:- 

Remove the 8 bolts holding drive end adaptor to frame 
and 4 bolts retaining bearing cartridge in drive 
end bracket (outer 4 bolts), if fitted. 

2. With rope sling around the shaft extension, 
supporting the rotor weight tap the drive end bracket 
spigot out of its locating recess and lower rotor 
assembly to rest in the stator bore. 

3. Take the weight of the drive end bracket on the sling 
and tap the bracket off the drive end bearing cartridge, 
guide over the fan and remove. 

Re-assembly is a reversal of the above procedure. 
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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 
by slowly turning clockwise until rated voltage is obtained. 

Refit all terminal box covers/access covers and reconnect 
heater supply. 

Caution ! Failure to refit all guards, access covers 
and terminal box covers can result in 
personal injury or death. 

7.7 MAINTENANCE 

Re-lubrication 

1. Ensure grease gun nozzle and re-lubrication nipple are 
free from contaminants or abrasive material. 

2. Apply the specified re-lubrication grease fill quantity (see 
table below) via the grease nipple. 

3. Run the machine for 10 minutes to allow excess grease 
to exhaust. 

Check inside the non-drive end PMG cover for expelled grease. 
Clean out as necessary. 

RELUBR1CATKN DETAILS FCR REGREASABLE BEARINGS 

HC/H0( 
BEARING 

POSMCN 

GFIEASE alANTITY RIELUBRICIMCN 
PERICO 

CM3 CRAM 

5 NxiCtiw Erd 33 29 4,500 I-Fs 

5 OM Errl 46 41 4,500 Hs 

6 NcoOKe Errl 60 53 4,500 Fis 

6 CAM En-.1 75 65 4,800 Hs 

7 rtn-Dihe Erd 85 75 4,500 his 

7 DM Erd 100 83 4,520 his 

Table 19 
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SECTION 8 
SPARES AND AFTER SALES SERVICE 

8.1 RECOMMENDED SPARES Orders and enquiries for parts should be addressed to: 

Service parts are conveniently packaged for easy identification. 
Genuine parts may be recognised by the Nupart name. 

We recommend the following for Service and Maintenance. In 

critical applications a set of these service spares should be held 
with the generator. 

1. Diode Set (6 diodes with Surge Suppressors) 
HC4/5 RSK5001 
HC6/7 RSK6001 

2. SX440 AVR 

SX421 AVR 
MX321 AVR 

MX341 AVR 

3. Bearings 

E000-24030 
E000-24210 
E000-23212 
E000-23412 

PART NUMBERS NON DRIVE-END BEARINGS 

HC4 HC5 HC6 HC7 

Reagreasable 
bearings 

N/A OPT 
051-01068 

OPT 
051-01065 

STD 
051-01063 

Sealed for life 
with a cartridge 

N N/A OPT 
051-01068 

STD 
051-01070 

N/A 

Sealed for life 
without cartridge 

STD 
051-01072 

STD 
051-01072 

N/A N/A 

Table 20 

PART NUMBERS FOR DRIVE-END BEARINGS 

HC4 HC5 HC6 HC7 

Reagreasable 
bearings 

WA OPT 
051-01067 

OPT 
051-01064 

STD 
051-01062 

Sealed for life 
with a cartridge 

STD 
051-01070 

STD 
051-01071 

STD 
051-01069 

N/A 

Sealed for life 
without cartridge 

N/A N/A N/A N/A 

Table 21 
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. 
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Newage International Ltd., 
Nupart Department, 
P 0 Box 17, Barnack Road, 
Stamford, 
Lincolnshire 
PE9 2NB 
England. 

Telephone: 44 (0) 1780 484000 
Fax: 44 (0) 1780 766074 

Website: www.newagestamford.com 

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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This manual is available in the following languages on request: 
English, French, German, Italian and Spanish. 

Denne manual er til radighed pe felgende sprog: engelsk, fransk, tysk, italiensk og spansk. 

Denne handboken er tilgjengelig ph de felgende sprakene: engelsk, fransk, tysk, italiensk og spansk. 

Sur simple demande, ce manuel vous sera fourni dans l'une des langues suivantes: anglais, francais, allemand, italien, 
espagnol. 

Dieses Handbuch ist auf Anfrage in den folgenden Sprachen erhaltlich: Englisch, Franz6sisch, Deutsch, ltalienisch, Spanisch. 

Deze handleiding is op verzoek leverbaar in de volgende talen: Engels, Frans, Duits, Italiaans, Spaans. 

Este manual pode tambem ser obtido nas seguintes linguas: ingles, trances, alemao, italiano e espanhol. 

Tam5 kasikirja on saatavissa pyynnosta seuraavilla kieli115: Englanti, ranska, saksa, italia, espanja. 

II presente manuale a disponibile, su richiesta, nelle seguenti lingue: inglese, francese, tedesco, italiano e spagnolo. 

Este manual tambien puede solicitarse en los siguientes idiomas: ingles, trances, aleman, italiano e espanol. 

AUTO TO CyXelpiol0 06rlyt(I)V xpljactoc ollaTiOCTQC a-ric aKoXou0cc ykliactec KCIToTTIM alTflOeVc: Ayyltika, rQXAIKQ 

ITQA1Ka, IOTIQVLKel. 
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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 fault which 
under proper use appears in the goods within the period specified above, 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, to 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). 

'Ne 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 
liability 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.I. 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. 

Our liability under this clause shall be in lieu of any warranty or condition implied by law as to the 
quality 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 
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NEWAGE INTERNATIONAL LIMITED 
REGISTERED OFFICE AND ADDRESS: 
PO BOX 17 

BARNACK ROAD 
STAMFORD 
LINCOLNSHIRE 
PE9 2NB ENGLAND 

Telephone: 44 (0) 1780 484000 
Fax: 44 (0) 1780 484100 
Web site: www.newagestamford.com 

SUBSIDIARY COMPANIES 

1 AUSTRALIA: 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 

2 CHINA: 

3 GERMANY: 

4 INDIA: 

5 ITALY: 

6 JAPAN: 

WUXI NEWAGE ALTERNATORS LIMITED 
Plot 49-A, Xiang Jiang Road 
Wuxi High - Technical Industrial Dev. Zone 
Wuxi, Jiangsu 214028 
PR of China 
Tel: (86) 510 5216212 
Fax: (86) 510 5217673 

NEWAGE ENGINEERS G.m.b.H. 
RotenbrUckenweg 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.l. 
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 

7 NORWAY: NEWAGE NORGE NS 
Okem Naeringspark, Kabeigt. 5 

Postboks 28, Okern, 0508 Oslo 
Telephone: Oslo (47) 22 97 44 44 
Fax: (47) 22 97 44 45 

8 SINGAPORE: NEWAGE ASIA PACIFIC PTE LIMITED 
10 Toh Guan Road #05-03 
TT International Tradepark 
Singapore 608838 
Telephone: Singapore (65) 794 3730 
Fax: (65) 898 9065 
Telex: RS 33404 NEWAGE 

9 SPAIN: 

10 U.S.A.: 

STAMFORD IBERICA S.A. 
Ctra. Fuenlabrada-Humanes, km.2 
Poligono Industrial "Los Linares" 
C/Pico de Almanzor, 2 

E-28970 HUMANES DE MADRID (Madrid) 
Telephone: Madrid (34) 91 604 8987/8928 
Fax: (34) 91 604 81 66 

NEWAGE LIMITED 
4700 Main St, N.E. 
Fridley 
Minnesota 55421 
Telephone: (1) 800 367 2764 
Fax: (1) 800 863 9243 

2000 . Newagelnternational 
Printed in Englan 
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FANUC 

Fanuc Automation 

The Seriei-90W30'PLCs are a family of 

controllers,-1/0 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 applications, 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. 

Series 9r-30 Pas 

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/O 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 I/O systems 

The scaleable processing power in the Series 90-30 CPU creates a clear upgrade path. Create the system thars'ideal:todall,while 

Series 90-30 Ethernet communications provide a real-time link between the plant floor and the with an 

module supports both SRTP and Modbus TCP/IP application protocols. 

leaving open the option of creating a more powerful system tomorrow - without having to changeyour'appiieaion".s-64are. 

Ethernet-enabled CPU, or at a later date, choose from our selection of rack-mounted Ethernet modules. The Series 90-30 Ethernet 

Motion control integrated into the Series 90-30 fosters high performance point-to-point applications 4 4; 
A variety of Series 90-30 field bus interfaces enables distributed control and/or I/O. Chose frdni, EtliernOt EGDP 

./ - . 

Genius ®, DeviceNetTM and Interbus -STM modules. Field Bus interface modules are easy/ to instaIllandquick7to fr4m, 

72 into an existing system or design a new system around them. /1 
// 

Ease of programming is a strong suit of the Series 90-30. Choose the programmingtoptions:t41 meettyour,,needs: Windows°,.based 
- . ./ 

IEC programming, advanced C or State Logic ®. Floating point math, PID, indirect a,,ddressiA:array.Moves.,and sequencing arepUgt'a 

few of the over 200 instructions available. / 
*11 The Series 90-30 stands out among small controls for offering redundancy optiOns.1The Series.90130'is Or lowec.ost solutiorrfor 

high availability applications, with redundant CPUs and power supplies. r, 
Easy trouble shooting and machine setup using a handheld PDA. CIMPLICITY1Ma'F,husle3ition.LOgicileyeloper PDA sofitWare 

allows you to interface a Palm® handheld device to your Series 90-30 controllehWith Logic Developer RDA, you,cani 
monitor/change data, view diagnostics, force ON/OFF, and configure machine setup .-. c7.- OVircg;yolOirile and,increasing produttivity., 

( /1' 
r 
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Ordering Information 
tiun_J_bed 

Discrete Input IC693MDL230 120 VAC Isolated Input (8 Points) 

Modules [1C633MDL231_4(240,VACAletedinput18,goints: 

106931413(240 120 VAC tnnit(16.Points) , 

LIC693MDLf24 VACNDC Input (16 Points) 

IC693MDL632 125 VDC Input (8 Points) 

LIC69561.634,S24,91Calout,-Ag/Pesik-iiic..18 Dints)._ 

itii3M61.64 '2iVbC bnp1. tlegiPosiogiciii }Coitus) 

10693M0L646 . 24 VDC Input, Nen/Poslngic. I rssec Fitter 116 Points) 

...d.lC093böl04a.JL44.,VDC lnpel,,tyeoJpos logic I msec AlterNes/PosLogic116P,Dins)..._ 

IC69.31,4131653 24 VDC Input, Negipos Logic, imsec ROar (32 Points) 

. , )106931;11.31654.j iS/12yDC,117}1.),InPut, Neg/PoS.1.09iO; (32 Points),,,-..,:. - 

IC693MD1655 24 VDC Input, Neg/Pos Logic, I mu. 132 Pointsi 

. ' 111C693ACC3C0 [input Simulator Module (8 Paints) 

, , . _ 

, 

0.scic;; ii:.111,::t r".-1,D59731..itilii014 1.120;yLAC0,tk.5A.rili11?,..olaip).; :.. ' 
. : 

Mod Jles ' '10693ME.320 120/24O VAC outpirt, 2 Amp 18Poiriis) -". 

- ' . it_ie69.3M_DI.34.0_12.0:VAC.,0,utput,.(15_Arigi,11.6,Foints) ...., ' ' 1 

, . IC693MD1390 1.20i,2413 VAC:Iselatel Out*, 2 Amp.li Owls: , . , 
, . _ 

t ';IIC693Mt_11.7,30L12/2.4y.D_CIOu_gi,u_t;,2Amp, Positive Logic,18 Points) 

ID693MDL131 12/24 VDC,Output 2 Ares. Negative Logic,18 Points) 

...... 
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GFL-002 

Warnings, Cautions, and Notes 
as Used in this Publication 

Warning 

Warning notices are used in this publication to emphasize that hazardous voltages, 
currents, temperatures, or other conditions that could cause personal injury exist in this 
equipment or may be associated with its use. 

In situations where inattention could cause either personal injury or damage to 
equipment, a Warning notice is used. 

Caution 

Caution notices are used where equipment might be damaged if care is not taken. 

Note 

Notes merely call attention to information that is especially significant to understanding and 
operating the equipment. 

This document is based on information available at the time of its publication. While efforts 
have been made to be accurate, the information contained herein does not purport to cover all 
details or variations in hardware or software, nor to provide for every possible contingency in 
connection with installation, operation, or maintenance. Features may be described herein 
which are not present in all hardware and software systems. GE Fanuc Automation assumes no 
obligation of notice to holders of this document with respect to changes subsequently made. 

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory 
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or 
usefulness of the information contained herein. No warranties of merchantability or fitness for 
purpose shall apply. 

The following are trademarks of GE Fanuc Automation North America, Inc. 

Alarm Master Field Control Modelmaster Series 90 
CIMPLICITY GEnet Motion Mate Series One 
CIMPLICITY Control Genius PowerMotion Series Six 
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 is 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/O 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, IC693ACC310, OR EQUIVALENT. 

GFK-0356Q iii 
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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. 

Other corrections and clarifications as necessary. 

Related Publications 

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 90Th' PCM and Support Software User's Manual 

GFK-0256 - MegaBasicTM Programming Reference Manual 

GFK-0293 - Series 9ØTM -30 High Speed Counter User's Manual 

GFK-0401 - Workmaster® II PLC Programming Unit Guide to Operation 

GFK-0402 - Series 9ØTM -30 and 90-20 PLC Hand-Held Programmer User's Manual 

GFK-0412 - Genius® Communications Module User's Manual 

GFK-0466 - Logicmaster 9OTM Series 90Th' -30/20/Micro Programming Software User's Manual 

GFK-0467 - Series 90Th' -30/20/Micro Programmable Controllers Reference Manual 

GFK-0487 - Series 9ØTM PCM Development Software (PCOP) User's Manual 

GFK-0499 - CIMPLICITY® 90-ADS Alphanumeric Display System User's Manual 

GFK-0356Q 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 612 of 835



Preface 

vi 

GFK-0582 - Series 9QTM PLC Serial Communications User's Manual 

GFK-0631 - Series 9OTM -30 1/0 LINK Interface User's Manual 

GFK-0641 - CIMPLICITY® 90-ADS Alphanumeric Display System Reference Manual 

GFK-0664 - Series 90TH -30 PLC Axis Positioning Module Programmer's Manual 

GFK-0685 - Series 9OTM Programmable Controllers Flow Computer User's Manual 

GFK-0695 - Series 90TH -30 Enhanced Genius) Communications Module User's Manual 

GFK-0726 - Series 90TH -30 PLC State Logic Processor User's Guide 

GFK-0732 - Series 90TH -30 PLC ECLiPS User's Manual 

GFK-0747 - Series 90TH -30 PLC OnTOP User's Guide 

GFK-0750 - On Top for Series 90TH -30 (State Logic) Program User's Manual 

GFK-0781 - Motion MateTM APM300 for Series 90Tm-30 PLC Follower Mode User's Manual 

GFK-0823 - Series 9ØTM -30 I/0 LINK Master Module User's Manual 

GFK-0828 - Series 9ØTM -30 Diagnostic System User's Manual 

GFK-0840 - Motion MateTM APM300 for Series 9OTM -30 PLC Standard Mode User's Manual 

GFK-0867 - GE Fanuc Product Agency Approvals, Standards, General Specifications 

GFK-0898 - Series 9QTM 30 PLC I/O Module Specifications 

GFK-1028 - Series 9ØTM -30 I/O Processor Module User's Manual 

GFK-1034 - Series 9ØTM -30 Genius® Bus Controller User's Manual 

GFK-1037 - Series 9ØTM -30 FIP Remote I/O Scanner User's Manual 

GFK-1056 - Series 9ØTM -30 State Logic Control System User's Manual 

GFK-1186 - TCP/IP Ethernet Communications for the Series 90_-30 PLC Station Manager Manual 

GFK-1179 - Series 9ØTM PLC Installation Requirements for Conformance to Standards 

GFK-1464 - Motion Mate DSM302 for Series 9077'1-30 PLCs User's Manual 

GFK-1466 - Temperature Control Module for the Series 90TH -30 PLC User's Manual 

GFK-1541 - TCP/IP Ethernet Communications for the Series 9ØTM PLC User's Manual 
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Chapter 

1 

Overview of the Series 90-30 PLC 

The Series 90TH -30 Programmable Logic 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 programmable, 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 hardware 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: 

Baseplates 

Power Supplies 

CPUs 

I/O 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. 
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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/O) 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: 

Interconnect baseplates 

Connect a programmer to the CPU or to an option module 

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: 

Baseplate 

Power Supply module 

CPU module 

Some I/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. 
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Next, we'll add a power supply module. It mounts in the unnumbered slot on the left end of the 

baseplate. This slot has a unique connector that will only fit a power supply module. 

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. 

Figure 1-3. CPU Module 

To finish, we will add some I/O modules to baseplate slots 2 through 5. 

Figure 1-4. 110 Module 
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When assembled, the system will look like this: 

Om ou 
GE Fanuc 0a4 411234567S A123456711, A123451171, 123458711, 
SE F6ES sckw o.. 012345676 9123456711 012345476 91234567. 

06.,, I 
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MCOWINAMAMTMOLUM 

A- 

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? 

,, 

1e0 L 

To make this basic system functional, you would need: 

Mounting. Safe, secure mounting for the PLC in a protective enclosure. 

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: 

GE Flow 04. wow. Or 

Figure 1-7. Ten-Slot Rack 
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What if the application requires more than ten modules? 

GFK-0356Q 

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 I/O Bus 
Expansion Connector (shown in the figure above) to the next one's. The I/O Bus Expansion 
Cables, shown below, have a double connector on one end to facilitate these connections. 

Female Connector 

Male Conn'ector 

Figure 1-8. I/O Bus Expansion Cable 

Male Connector 
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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 I/O Expansion Bus, must be terminated. 
A convenient way of terminating the bus is with an IC693ACC307 I/0 Bus Terminator Plug, as 

shown. 

CPU 
BASEPLATE 

EXPANSION 
BASEPLATE 

MAXIMUM DISTANCE 
FROM CPU = 50 FEET 

(15 METERS) 

REMOTE 
BASEPLATE 

REMOTE 
BASEPLATE 

REMOTE 
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plommumm, 
MI111111111 

pm immininmum..1 

El11111111111 

milimumul 

MI1111111111 
Figure 1-9. Connecting Expansion and Remote Baseplates 

1- 

What is the Difference Between Expansion and Remote baseplates? 

I/O BUS 
TERMINATOR 

PLUG 
IC693ACC307 

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. 
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What if I need to cover more than 700 feet (213 meters)? 

GFK-0356Q 

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 WorldF1P. 

Example 1 - GBC 

Series 90-30 PLC 

0 

Shielded, Twisted-Pair Cable, 7,500 
Feet (2,286 Meters) Maximum Length 

Series 90-30 PLC 

1=111!rnMEIMMMM 

MINIM 0 

Example 2 - CMM 

Series 90-30 PLC 

Nommumwrimulum JIM 0 
Serial Cable, 4,000 Feet (1,219 
Motors) Maximum Length 

Series 90-30 PLC gum 
Figure 1.10. Connecting PLCs Using GBC or CMM Modules 

0 
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Chapter 

2 
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 require 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/plc. 

Warranty Claims 

Record the serial number of the defective item and contact your distributor for instructions. 
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Working with Series 90-30 Modules 

Module Features 

0 0 0 CI 

111131111111111111/111 

IC693CPUxxx 
CPU MODULE 
25 MHZ 

LISTED 0 
=oot 
123456789 

EDE" I 

123456789 

1 000 ® 

<_0 

Figure 2.1. Features of Series 90.30 Module 

1. Pivot hook 
2. Circuit board holding tabs (two on each side of module) 
3. Catalog number and description section of label (Includes MAC address for CPU374.) 
4. Certification (TJL, CE, etc.) section of label 
5. Module connector - plugs into baseplate backplane connector 
6. Release lever - spring loaded 
7. Ventilation openings in module case (top and bottom) 
8. Front cover holding tabs (two on each side of module) 
9. Front cover (shown) or terminal board (for I/O modules). 
10. Front cover faceplate or hinged cover for terminal board. 
11. Lens cap (some modules do not have). 
12. Lens cap holding tabs (one on each side of module) 
13. Module label 
14. 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.) 
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Installing 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, 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 in Slot 1 of a CPU baseplate. I/O Modules and most Option 
modules install 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. 

Visually inspect the module to be sure that it properly seated. 

BACKPLANE 
CONNECTOR 

PIVOT HOOK 

34.1055A 

BOTTOM RETAINER 

Figure 2-2. Installing a Module 

GFK-0356Q Chapter 2 Installation 
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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. 

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. 

Locate the release lever at the bottom of the module and firmly press it up, towards the 
module. 

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). 

Disengage pivot hook at the top rear of the module by moving the module up and away from 
the baseplate. 

PIVOT HOOK 
a43056 

o 

Figure 2.3. Removing a Module 

PRESS 
RELEASE LEVER 

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. I/O data to/from this baseplate will not be updated while 
power is removed. 
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Installing a Module's Terminal Board 

Note: Modules IC693MDL730F (and later) and IC693MDL731F (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): 

Hook the pivot hook 0, located on the bottom of the terminal board, to the lower slot on the 
module. 

Push the terminal board toward the module OO until it snaps into place. 

Open the terminal board cover 0 and ensure that the latch on the module is securely holding 
the terminal board in place. 

Caution 

Compare the module catalog number on the label 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. 

a43062 

Module 
Label 

REFER TO TEXT FOR 
INSTALLATION PROCEDURE 

Figure 2-4. Installing an I/O Module's Terminal Board 
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Removing a Module's Terminal Board 

To remove a terminal board: 

Open the plastic terminal board cover. 

Push up on the jacking lever to release the terminal block. 

Grasp pull-tab and pull it towards you until contacts have separated from module 
housing and bottom pivot hook has disengaged. 

Figure 2.5. Removing a Module's Terminal Board 

2-6 Series 90-30 PLC Installation and Hardware Manual - August 2002 GFK-0356Q 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 651 of 835



I/O 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 board 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 IC693MDL73 IF (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 . 

Holding Screw 

A1234 5678 
F 

B1234 5678 

I-' 

Removeable Terminal Board 

Holding Screw 

I 

0 
0 
0 
0 
0 
0 
0 

-L 

0 

0 

Fel 

L {=1 
I - 

-(-- Hinged Cover 

frArrIPAnt rtnF -4-1- Module Catalog Nombcr 

Figure 2-6. Terminal Board with Holding Screws 

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/O 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 I/O Module's Terminal Board," then tighten the two holding screws to 8 

to 10 inch-pounds (1 Newton-meter) of torque. 
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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. 

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 details. 

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 

Two optional Baseplate Adapter Brackets allow a 10-slot baseplate to be mounted in a 19 inch 
rack. Each baseplate installation requires only one of the adapter brackets. 

IC693ACC308 Front Mount Adapter Bracket. Used to mount a baseplate to the front face 
of a 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. 
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GFK-0356Q 

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). 

SIDE OF 
BASEPLATE 

Insert two screws (1 at top; 1 at bottom) 
from back of base unit through base unit 
and bracket Tighten screws to secure 
bracket to base unit 

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 IC693ACC308 Front Mount Adapter 
Bracket are shown in the following figure. 

18.89 
(480) 

.1A 47 
8.1 (469) 

_I 

C 

L L L L L L L L L L 

DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES) 

Figure 2-8. Dimensions for 19-inch Rack Mounting Using IC693ACC308 Adapter Bracket 
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0.160 (4.06) 6. x 4 

3.540(00) 

1.830 (41.4) 

1 

7 7- 47L7 7. 7 7 7 7 7 7 7 77 .7 7 ' 7 7 7 '7 -7 7' 7 "."< 

0.842 (21.4) 

0.346 (8.8) 
Insid 

L4 18.122 (460.3) 

18.850 (428) 

0.439 (112) I 

8280(7.1) 

j_ 

4.000 (101.6) 

1.368(34.7) 

DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES) 

Figure 2.9. IC693ACC313 Recessed Mount Adapter Bracket 
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Grounding Procedures 

System Grounding Procedures 

GFK-0356Q 

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. 

A low resistance path from all parts of a system to earth minimizes exposure to shock in the 

event of short circuits or equipment malfunction. 

The 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. 

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 mm2) or larger) 
can be used to minimize resistance. Conductors must always be large enough to carry the 
maximum short circuit current of the path beng considered. 

SERIES 90-30 
PLC CABINET 

MOTOR 
AND OTHER 
ELECTRICAL 

CONTROL 
EQUIPMENT 

DRIVES MACHINERY 

= 

RACK 1-° 

RACK 1--0 

-_- 

EARTH 
GROUND 

Figure 2-10. Recommended System Grounding 

CENTRAL 
GROUND POINT 

NOTE 
SIGNAL AND POWER 

CONNECTIONS 
ARE NOT SHOWN 
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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 mm2) 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. 

AWG #12 or 
Larger Wire 

PROGRAMMABLE 
COMMOLLER 

RASE 5-SLOT 

f=1 
USER PROGRAM 
A10 REGISTER 
VALUES MAY BE 
LOST IF POWER 

SUPPLY IS 
REMOVED FOR 
LONGER TWA 

HOUR 

POWER 

0 
SUPPLY 

00 

0 0 

CPU/1 

0 

Screw, Star Lock washer, 
Flat Washer, Ring Terminal, 
Installed in tapped hole. 

Paint Removed 
From Panel Here 

Figure 2.11. Baseplate Grounding 

0 
U0-2 

NON-CPU SLOTS 

U04 UO-4 1/0-6 

Warning 

0 0 O 

Alternate location 
for Ground connection 

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 -1 1). 

If using 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. 

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. 

Warning 

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-G01) 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. 

STAB-ON 
CONNECTOR 

A735970-001R01 

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 installing 
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. 

USE 201 
THREAD ROLUNG SCREWS 

(N866P000036) 

USE 208 
THREAD ROLUNG SCREWS 

(N660,1300686 

MOUNT ON 
GROUNDED 
ENCLOSURE 

PAINT REMOVED WHERE 
' BRACKET MOUNTS TO PANEL 

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 1 of the 
connector. 
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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 around. 

CPU363, CPU364, 
or CPU374 

t 
44A715270401R01 

Figure 2-14. CPU 363, CPU364, or CPU374 - Attaching Ground Wire 

MOUNT ON 
GROUNDED 
ENCLOSURE 

Additional Modules with Shield Grounding Requirements 

MI TAPPED HOLE 

REMOVE PAINT UNDER 
RING TERMINAL OR 
INSTALL STAR LOCK 
WASHER BETWEEN 
RING TERMINAL AND 
PANEL 

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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General Wiring Guidelines 

GFK-0356Q 

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. 
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. 

Green or green with stripe- Ground 

Black - Primary AC 

Red - Secondary AC 

Blue - DC 

White - Common or neutral 

Yellow - Secondary power source not controlled by the main disconnect. Alerts maintenance 
personnel that there may be power present (from an external source) even if the equipment is 
disconnected from its main power source. 

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: 

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. 

DC Input Module wiring. Although suppressed internally, these low-level inputs should be 
further protected against noise coupling by observing these wiring practices. 

Communications Cables. Wiring such as Genius Bus or serial cables should be kept away 
from noise-producing wiring. 
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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 PLC 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 I/O Module Connection Methods 

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. 

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-supplied, panel-mounted 
terminal block or strip. 

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. 

Newer 32-point I/0 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/O 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 mm2) to two AWG #16 (1.3 mm2), or one AWG #14 (2.1 mm2) 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 I/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 terminal 
board to supply a limited number of input devices. Also, a 24 volt DC output 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. 

Remove standard terminal board from module. 

Install TBQC faceplate (it has a 24-pin connector). 

Mount the TBQC terminal block. It has a 24-pin connector and a terminal strip, and mounts 
on a standard 35 mm DIN-rail. 

Connect a TBQC cable between the TBQC faceplate connector on the module and the 
connector on the TBQC terminal block. 

Wire I/O devices to the terminal block. 

Installation of 32-Point Discrete, 50-Pin Connector Modules 

GFK-0356Q 

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 indicators, 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: The TBQC is not available for these modules, but you may purchase a Weidrouller #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 DIN-rail. 

Connect an IC693CBL306/307 cable between the module's faceplate connector and the 
connector on the Weidmuller terminal block. See Chapter 10 for cable data. 

Wire I/O devices to the terminal block. See the Series 90-30 PLC I/O Module Specifications 
Manual, GFK-0898, for pin-out information. 
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Using a Generic Terminal Block or Strip 

Mount terminal block/strip to the enclosure panel. 

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. 

Wire I/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 1/0 Module Specifications Manual, GFK-0898, for 
pin-out information. 

Installation of Discrete 32-Point, Dual 24-Pin Connector Modules 

Using a TBQC 

Mount two TBQC terminal blocks. Each has a 24-pin connector and a terminal strip, and 
mounts on a standard 35 mm DIN -rail. 

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 I/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. 

Wire I/O devices to the terminal block/strip. See the Series 90-30 PLC I/O Module 
Specifications Manual, GFK-0898, for pin-out information. 
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Direct Method 

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 

GFK-0356Q 

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 

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). 

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. 

Connect the conductors to the applicable screws on the module's terminal board. 
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 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 connected using 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 

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. 

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 

Run a shielded cable from each field device (transducer, potentiometer, etc.) directly to the 
module. 

Connect the conductors to the applicable screws on the module's terminal board. 

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 I 

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 (Li) 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 boards. 
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 
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 mm2) or two AWG #16 (1.3 
mm2) copper 75_ C (167_ F) wires. Each terminal can accept solid or stranded wires, but the wires 
M any given terminal should be the same type. The suggested torque for the power supply terminal 
board is 12 in-lbs (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 
jumper or switch settings for selection of power source voltage. 

2. Connect the hot and neutral wires or lines LI 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. 

3. 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. 

4. After all connections to Power Supply terminal board have been completed, the protective 
cover plate should be carefully reinstalled. 
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Input Power 

Factory Jumper 

24 VDC Output 
For I/O Modules 

0 
0 
0 
0 
0 
0 

INPUT 

100-240 VAC 

50/60H2 90VA 

125 VDC, 50W 

4 

= 
24 VDC 

OUTPUT 
0.84 MAX. 

Six-Terminal Board 

Figure 2-15. Power Supply Terminal Boards 

Power Supply Overvoltage Protection Devices 

Input Power 

24 VDC Output 
For 110 Modules 

0 
0 
0 
01 
0 

INPUT 

100 -210 VAC 

50160HZ 90VA 

125 VDC, 50W 

-e 

Five-Terminal Board 

2A VDC 

OUTPUT 

0.84 MAX 

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 
the strap. 

Jumper Strap Connects 
Overvoltage Protection 

Devices to Frame Ground 

a47086 

Screw Terminals on Terminal Board 

Figure 2-16. Overvoltage Protection Devices and Jumper Strap 
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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. 

IC693PWR32IS (or later version) 
IC693PWR330A (or later version) 

Definition of Floating Neutral Systems 

GFK-0356Q 

A Floating Neutral System is a system of power distribution wiring where Neutral and Protective 
Earth Ground are not tied together by a negligible impedance. In Europe this is referred to as an 

IT system (see IEC950). In a Floating Neutral System, voltages measured from input terminals to 
protective earth ground may exceed the 264 Volts AC maximum input voltage specified in the 

power supply specifications in Chapter 24in this manual. 

Example of Floating Neutral System 

Li 

N 

PE 

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 

L 

N/PE 

LI 

L2 

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: 

From LI to earth ground 

From L2 (Neutral) to earth ground 

The voltage surge devices must be rated such that the system is protected from power line 
transients that exceed Line voltage + 100V +(N-PE)mAx 

The expression N-PE refers to the voltage potential between neutral and Protective Earth (PE) 
ground. 

For example, in a 240 Volt AC system with neutral floating 50V above earth ground, the transient 
protection should be rated at: 

240V + 100V +50V = 390V 
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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) 

GFK-0356Q 

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 

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. 

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 I/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 

1/0 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 components. 
This will avoid getting chips and filings in the components. 

6. Drill 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 
correspond to system configuration settings and program memory addressing. 

9. If you have more than one baseplate (rack), connect the I/O Bus Expansion Cables between 
the I/O 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 I/O Bus Expansion 
cables (IC693CBL300 etc.) in the "Cables" chapter has sample wiring figures. 

10. On the last I/O Bus Expansion Connector, plug in an I/O Bus Expansion Terminator, Catalog 
Number IC693ACC307 (unless using a cable with built-in terminator resistors, which would 
either be GE Fanuc cable IC693CBL302, or your own custom-built 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 how to do this. 

12. Connect cables to Option modules. Route cables away from noise-producing wires. See 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 I/O 
modules: 

I/O 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 each terminal board in its correct position. 

I/O Modules with terminal blocks. Some modules use terminal blocks that mount to the 
enclosure panel. This includes all 32-point modules and, can 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 
PROMACRO 
GEnet 
Series 90 
Modelmaster 
Pro Loop 

Workmaster 

© Copyright 

CIMSTAR 
Series Six 

Logicmaster 
CIMPLICITY 90-ADS 
Series Three 
CIMPLICITY PowerTRAC 

Genius Power TRAC 

Helpmate 
CIMPLICITY 
Series One 
Genius 
VuMaster 
Series Five 

1993 GE Fanuc Automation North America, 
Inc. 

All Rights Reserved. 

Safety Cou'lerations 

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 I10 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 EEPROM to your CPU. The 
Series 90-30 PLC is a member of the Series 90TH family of pro- 
grammable logic controllers from GE Fanuc Automation. 

Revisions to this Troubleshooting 
Guide 
This is the first release of this Troubleshooting Guide. Included are 
models CPU 311, 313, 321, 323, 331 and 341. 

Related Publications 
Series 904-30 Programmable Controller Installation Manu- 
al (GFK-0356). 

Series 90TH 30 and 90-20 PLC Hand-Held Programmer 
User's Manual (GFK-0402) 

LogicmasterTM 90 Series 90-30 and 90-20 Programming 
Software User Manual (GFK-0466) 

Series 90TH 30/90 -20 Programmable Controllers Reference 
Manual (GFK-0467) 

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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ZtivIVICIAJL.. UZICLJ IN I flI uulut 

(.START 
BEGIN AT THIS SYMBOL 
ON THE FIRST CHART. 

FOLLOW THE PATH WITH 
THE CORRECT ANSWER IN 

THE DIRECTION OF THE 
ARROW 

SYMBOLS USED THROUGHOUT THE GUIDE 
ARE GEOMETRICALLY CODED 

A DIAMOND ASKS A 
QUESTION 

A RECTANGLE TELLS 
YOU TO DO SOMETHING 

(PAGE 6) 

A NUMBERED BUBBLE WITH 
AN ARROW INTO THE BUBBLE 
INDICATES THAT THE 
PROCEDURE IS CONTINUED 
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.I 
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Adding or Changing the 
EEPROM in the 90TH -30 

Application programs are normally developed in the CPU's RAM memory and executed 
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. EPROMs can be read 
when installed in the PLC; however, they must be written to using an external PROM pro- 
gramming device. 

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. If 311/313 

Remove all modules, including the power supply. 

Remove the plastic cover. 

3. If 331/341: 

Remove CPU from backplane. 

Remove front plate and bezel. Unsnap circuit board and remove from case. 

4. If the socket is the type which has a screw near the top edge (some versions of 311/331), 
loosen screw at top of PROM socket (CCW twist;). 

5. If present, 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 1 of the prom is the first pin on the left as you move counter-clockwise 
from the notch. On the 3 11/331, correct installation orients the notch toward the screw. 

6. When present, tighten screw at top of PROM socket (CW twist). 

7. If 311/313: 

Replace the plastic cover. 

Replace all modules, including the power supply. 

8. If 331 CPU: 

Assure jumper JP], located at the bottom of the PROM socket, is in the 1-2 
position for EPROM and the 3-2 position for EEPROM. This informs the 
CPU firmware which type of device is present. 

9. If 331/341 CPU: 

Replace circuit board in case. 

Reinstall front plate and bezel. 

Replace CPU in backplane. 
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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 90-30/90-20 Programmable 
Controllers Reference Manual (GFK-0467) to determine if a program will be loaded 
from PROM to RAM. 

11. For the 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 LM90 Configuration software or the 
HI-IP to accomplish this. 

12. To store 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 HHP User's Manual 
(GFK-0402) for HHP. To use Logicmaster 90-30, follow these instructions: 

Start the LM90-30 Programmer Package 

Activate the Utilities Menu (F9) 

Select the EEPROM function (F10) 

Select the WRITE operation 

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. 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 681 of 835



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: After a 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 

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: 

Remove power from the system. 

Remove all modules, including the power supply. 

Remove the plastic face plate. 

Find component C20 along the left edge of the module. This is the 'super cap'. 
Short the positive (+) and negative (-) leads of this device. 

Replace the plastic face plate. 

Replace all modules. 

Restore power to the system. 

5. Supply (input) voltage tolerances for Series 90-30 power supplies: 

IC693PWR321: 100 to 240 VAC 
100 to 250 VDC (125 VDC nominal) 

IC693PWR322: 18 to 56 VDC, 21 VDC 
minimum to start 
24 VDC OR 48 VDC nominal 

6. Total cable length must not exceed 50 feet between a CPU rack and an expansion rack. 
Length must not exceed 700 feet between a CPU rack and a remote rack. No termination 
plug is needed on a one-rack system. 
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YES REPLACE OR INSTALL 
BATTERY. 

. VERIFY LOGIC & 
CONFIG ARE 
PRESENT IN THE CPU 

PAGE 1 

PROBLEM 
SOLVED! 

(Refer to the Preface for information on DIA30AL 
safety considerations, related publications GFZ-0085 
and the symbols used in this guide.) 
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IS VOLTAGE 
APPLIED TO 
PWR SUP? 

YES 
IS 

SUPPLY 
VOLTAGE IN 
TOLERANCE? 

YES REMOVE POWER 
REMOVE ALL CARDS 

APPLY POWER 

NO NO 

NO 
IS 

LINE FUSE 
BLOWN? 

YES CORRECT FAULTY 
SUPPLY VOLTAGE 

IS 
POWER LED 

ON ? 

NO 

YES 

APPLY PROPER 
VOLTAGE 

REPLACE LINE 
FUSE 

REMOVE POWER 
REPLACE POWER SUPPLY 
APPLY POWER 

START 
(PAGE 1) 

PAGE 2 

((PAGE 3) 

DIA3OBL 
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 REMOVE POWER 
INSTALL NEXT CARD 
APPLY POWER 

IS 
POWER LED 

ON? 

NO 
REMOVE POWER 
REPLACE FAULTY 
MODULE 
APPLY POWER 

IS 
POWER LED 

ON? 

YES 

YES 

ARE ALL 
MODULES 
NSTALLED'? 

YES 

(START 
PAGE 3 (PAGE 1 

REMOVE POWER 
REPLACE POWER SUPPLY 

DIA3OCL 
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( 3 ) 
CAN CPU 

COMMUNICAT 
WITH LM90? 

NO (PAGE8 

YES 

NO 
CONFIG 

SHOW PWR 
P IN STOP 

YES 
CONSIDER 
CHANGING 
CONFIG TO 

POWER UP IN RUN 
MODE. 

USE LM90 OR HHP 
TO PLACE PLC IN 

RUN MODE. 

IS FAULT 
SYS CONFIG 

ISMATCH? 

YES 

USE LM90 OR HHP 
TO CLEAR PLC & 
I/O FAULT TABLES 

IS RUN LED 
ON? 

NO 

YES IS SYSTEM 
OPERATIN 

OK? r 5 (P 

PAGE 4 

PROBLEM 
SOLVED! 

DIA3ODL 

1START 
(PAGE 1) 

X 
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PAGE 5 

331/341: 
REMOVE POWER 
REMOVE CPU 
REMOVE & REPLACE SYSTEM PROM 
REPLACE CPU 
APPLY POWER 

(PAGE 1) 

J 

*COLD START DELETES THE CONTENTS 
OF THE CPU'S MEMORY AND 
RESTORES COMMUNICATION 
PARAMETERS (BAUD RATE, PARITY, 
ETC.) TO THEIR DEFAULT VALUES. 

311/313/321/323. 
REMOVE POWER 
REMOVE ALL CARDS & BACK PLANE COVER 
SHORT SUPER CAP (SEE NOTE 4) 
REPLACE ALL CARDS & BACK PLANE COVER 
APPLY POWER 

START 
(PAGE 1) 

X j 

DIA30EL 
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RACK GND 
EQUAL 

PROGRAMME 
GND? 

NO 
VERIFY RACK AND 
PROGRAMMER 
GROUND 
ARE THE SAME. 

REMOVE POWER FROM CPU 
APPLY POWER TO CPU 

PAGE 6 

CAN CPU 
COMMUNICAT 

ITH LM90? 

YES 

NO 

CHECK SERIAL PORT SETTINGS. 
CHECK CABLE CONNECTIONS FROM PC TO CPU. 
-CHECK CONVERTER IF USING SERIAL 

LOGICMASTER 90-30 
ENSURE PC WILL WORK WITH ANOTHER 90/30 CPL 
REMOVE ANY MOUSE DRIVER OR CONFLICTING 
TERMINATE-AND-STAY-RESIDENT PROGRAM. 

-VERIFY CPU WILL WORK WITH ANOTHER PC. 

YES CAN CPU 
COMMUNICATE 
WITH LM90? 

NO 

DIA30FL 
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C 
5 

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. 

IS CONFIGURE 
TYPE SAME AS 
HARDWARE? 

SELECT LM90 CONFIG 
SELECT I/O CONFIG 

EXIT I/O CONFIG 
SELECT & CLEAR PLC FAULT TABLE 
SELECT & CLEAR I/O FAULT TABLE. 
SELECT UTILITIES 
STORE CONFIGURATION TO PLC 

CHANGE LM90 
CONFIG OR 

HARDWARE SO 
BOTH ARE THE 

SAME. 

PAGE 7 
(START 

(PAGE 1) 
USE LM90 OR HHP 
TO PLACE PLC IN 

RUN MODE. 

REPLACE 
MISMATCHING 

BOARD 

DIA3OGL 
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2 

YES ARE LM90 
LOGIC & CONFIG 

EQUAL TO 

PLC? 

NO 

8 
(PAGE 6) 

PROBLEM 
SOLVED! 

PAGE 8 

4 

4 
YES 

NO 
SELECT UTILITIES IN LM90 
STOP PLC 
STORE CONFIGURATION TO PLC 
START PLC 

VERIFY: 
ALL RACKS ARE PROPERLY 
GROUNDED 
ALL LOADS ARE PROPERLY 
SURPRESSED 
LAST RACK IS PROPERLY 
TERMINATED 
CABLES DO NOT EXCEED MAX 
LENGTH (SEE NOTE 6) 

YE 

USE LM90 OR HHP 
TO PLACE PLC IN 

RUN MODE. 

YES 

NO NO 

VERIFY: 
INPUTS APPEAR IN REF TABLES 
FORCED OUTPUTS ENERGIZE 
FIELD DEVICES 

PROGRAM LOGIC 

START 
(PAGE 1) 

X 
DIA3OHL 
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7 

REMOVE POWER 
REPLACE CPU 
APPLY POWER 

IS POWER 
LED ON? 

NO 

PAGE 9 

X 
(PAGE 2) 

YES IS OK LED 
STEADY ON? 

YES CAN CPU 
COMMUNICAT 

WITH LM90? 

YES 

* REMOVE ALL MODULES EXCEPT 
POWER SUPPLY AND 331/341 CPU 

REMOVE POWER 
REMOVE MODULES 
FROM RACK* 

APPLY POWER 

IS OK LED 
STEADY ON 

CAN CPU 
COMMUNICAT 

WITH LM90? 

NO 

1 11 . (-START 
i (PAGE 

X 
10) (PAGE 1) I X 

DIA30JL 
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( 11 / 

REMOVE POWER 
REPLACE BACK PLANE 
REPLACE POWER SUPPLY 
REPLACE 331/341 CPU 
APPLY POWER 

(PAGE 1) 

START ) 
X 

YES 

PAGE 10 

YOUR PROBLEM IS BEYOND THE SCOPE OF 
THIS TROUBLESHOOTING GUIDE. CALL THE 
GE FANUC HOTLINE OR YOUR GE FANUC 
DISTRIBUTOR FOR ASSISTANCE. 

DIA3OKL 
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DIESEL STANDBY GENERATOR 

LOCAL CONTROL PANEL 

FUNCTIONAL DESCRIPTION 

FOR 

Brisbane City Council 

19th May 2003 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 693 of 835



ABBREVIATIONS 

G1 Generator 1 Diesel 
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1. GENERAL 

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. 

MANUAL MODE 

2.1. To operate G1 in 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. 

2.4.4. 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. 

i 

I 

I 
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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 delay before it 
may be restarted. This is to ensure the engine has mechanically 
stopped. 
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3. NON-PERMANENT SITE, MANUAL MODE 

3.1. To operate G1 in a Non-Permanent Site Location in MANUAL Mode. 

3.2. Connect the generator cables to the site generator CB ensuring the site 
generator CB is OFF. See BCC procedures. 

3.3. 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. 

3.4. Select from the AUTO - TEST - MAN- OFF selector switch to the MANUAL 
position. 

3.5. Press the MANUAL START push button to start the generator. 

3.6. The generator will begin to crank. 

3.6.1. 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. 

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. 

3.7. 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. To disconnect 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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4. TEST OPERATION 

4.1. To operate the generator in the TEST Mode. 

4.2. 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. 

4.7. Once the generator has started, there 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. 

4.9. 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. 
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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 turning 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. 

4.1 3.5. 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. To operate the generator in the AUTO Mode. 

5.2. Select this operation by turning the AUTO - TEST - MAN- OFF selector 
switch to the AUTO position. 

5.3. The Phase Failure Relay from the clients switch board shall give a Start 
Signal for the generators to run. 

5.4. The Remote Start Command. 

5.4.1. 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. 

5.4.2. When the generator starts, the starter motor is stopped by a stop 
cranking input which measures the speed of the generator. 

5.4.3. The MAINS ATS shall Open. 

5.4.4. Once the generator has started, there is a 10 second time delay for 
the oil pressure to stabilise. 

5.4.5. 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. 

5.4.6. Once the generator is running there is a 5 second warm up time 
before it is ready to accept load. 

5.4.7. After the warm up time has expired and the MAINS ATS has been 
open for 30 seconds the GEN ATS shall Close. 

5.4.8. 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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5.4.8.2. The system shall shut down and return back to MAINS ATS 
operation. 

5.4.9. 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. 

5.5. To stop the generator in the AUTO Mode. 

5.5.1. The Phase Failure Relay from the clients switch board shall give a 
Stop Signal for the generators to run. 

5.5.2. The Remote Stop Command. 

5.5.3. There is a 2 minute proving time for the Phase Failure Relay. 

5.5.4. After the 2 minute proving time the GEN ATS shall Open. 

5.5.5. After a 30 second delay the MAINS ATS shall Close. 

5.5.6. If the GEN ATS fails 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. 

5.5.7. 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. 

5.5.8. When the GEN ATS is Open, the generator will enter the cool down 
time of 5 minutes. 

5.5.9. After the cool down time, the generator will shut down. 

5.5.10. 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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5.5.1 1. 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 Fault 

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 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 705 of 835



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 Oil 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. Start Battery Low Volts Alarm, 60 Second Delay 
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Main Rack: Base 10 Slot (IC693CHS391) 

Overview GE Fantle Hardware Configuration Series 90-30 
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11/06/04 3:02 BCC 4000 4 

Main Rack: Slot 0 
IC693PWR331 Power Supply 24 VDC 30W 
Power Consumption 

Voltages / Supplied 
+5VDC (Watts) 30 

+24VDC Relay Power (Watts) 15 

+24VDC Isolated (Watts) 20 

Total System: 30 

Settings 
Parameters / Values 
Hand Held Programmer: No 
Converter: 0 

Main Rack: Slot 1 

IC693CPU350 Series 90-30 CPU Model 350 
Settings 

Parameters / Values 
I/O Scan-Stop: No 
Power 'Up Mode: Run 
Logic / Configuration From: RAM 
Registers: RAM 
Passwords: Disabled 
Checksum Words: 8 

Data Rate (bps): 19200 

Parity: Odd 
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 

Page: 2 

Scan 
Parameters / Values 
Sweep Mode: Normal 
Sweep Timer (mSec): N/A 

Memory 
Parameters / Values 
%I Discrete Input: 2048 

%Q Discrete Output: 2048 
%S System Use: 128 

%M Internal Discrete: 4096. 

%T Temporary Status: 256 
%G Genius® Global: 1280 
%AI Analog Input: 2048 

%AQ Analog Output: 512 
%R Register Memory: 9999 

Detailed View GE Fanuc Hardware Configuration Series 90-30 
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11/06/04 3:02 

Power Consumption 
Parameters / Values 
+5VDC (Watts) 3.35 

+24VDC Relay Power (Watts) 0 

+24VDC Isolated (Watts) 0 

BCC 4000 4 Page: 3 

Main Rack: Slot 2 
IC693CMA1311 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) 0 

+24VDC Isolated (Watts) 0 

Main Rack: Slot 3 
IC6931VID1,645 16 Circuit Input 24 VDC Positive / Negative Logic 
Settings 

Parameters / Values 
Reference Address: %I00001 
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 

Detailed View GE Fanuc Hardware Configuration Series 90-30 
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11/06/04 3:02 

+24VDC Isolated (Watts) 0.6 

BCC 4000 4 Page: 4 

Main Rack: Slot 4 
IC693MDL645 16 Circuit Input 24 VDC Positive / Negative Logic 
Settings 

Parameters /Values 
Reference Address: %100017 

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 
IC693MDL645 16 Circuit Input 24 VDC Positive / Negative Logic 
Settings 

Parameters / Values 
Reference Address: %I00033 
Length: 16 

Wiring 
Terminal / Wiring Information 
From Terminal 1 to Terminal 20 : No wiring information. 

Power Consumption 
Pa rameters / Values 
+5VDC (Watts) 0.40 

+24VDC Relay Power (Watts) 0 

+24VDC Isolated (Watts) 0.6 

Main Rack: Slot 7 
IC693MLD1,940 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 Series 90-30 
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Parameters / Values 
+5VDC (Watts) 0.04 

+24VDC Relay Power (Watts) 3.24 

+24VDC Isolated (Watts) 0 

BCC 4000 4 Page: 5 

Main Rack: Slot 8 
1C693MDL940 16 Circuit Output Relay 2A 
Settings 

Parameters / Values 
Reference Address: W00017 
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) 0 

Main Rack: Slot 9 
1C693MDL940 16'Circuit Output Relay 2A 
Settings 

Parameters / Values 
Reference Address: %Q00033 
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) 0 

Detailed View GE Fanuc Hardware Configuration Series 90 
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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 

Add r 
(0.3) 

(0.4) 

(0.5) 

Highest 

Add r 
(0.7) 
(0.8) 

(0.9) 

Highest Reference: 48 

BCC 4000 4 

Mem Type 
Consumed 
Consumed 
Consumed 

Reference : 48 

Mem Type 
Produced 
Produced 
Produced 

Cat Num 
IC693MDL645 
IC693MDL645 
IC693MDL645 

Cat Num 
IC693MDL940 
IC693MDL940 
IC693MDL940 

GE Fantle Hardware Configuration 

Page: 6 

Series 90-30 
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Name Type Len Address Description Stored Val Scope Ret Ovr 6 
SEL_AUTO BIT 1 %100001 Selector Switch Auto Global R 
SEL_TEST BIT 1 %100002 Selector Switch Test Global R 
SEL_MAN BIT 1 %100003 Selector Switch Manual Global R 
EM_STOP_PB BIT 1 %100004 Emergency Stop PB Global R 
LAMP_TEST_PB BIT 1 %100005 Lamp Test PB Global R 
ALM_RESET_PB BIT 1 %100006 Alarm Reset PB Global R 
AL M_MUTE_PB BIT 1 %100007 Alarm Mute PB Global R 
MAN_STR_PB BIT 1 %100008 Manaul Start PB Global R 
MAN_STP_PB :BIT 1 .%100009 Manual Stop PB Global R 
MAN TRF MAINS PB BIT 1 %100010 Manual Transfer to Mains PB Global R 
MAN_TRF_GEN_P-B 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 %I00018 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 %I00024 MEN Fault Relay Global 
BAT_CHG_AC BIT 1 %100025 Battery Charger AC Relay Global R 
BAT_CONT_LOW_V BIT 1 %100026 Control Battery Charger Low Global R 

Voltage 
BAT_STR_LOW_V BIT 1 %100027 Start Battery Charger Low Global R 

Voltage 
MAINS_FAILED BIT 1 %100033 BCC Mains Failed Global R 
MAINS ATS_CLS BIT 1 :1%100034 BCC Mains ATS Closed Global R 
.GEN_ATS_CLS BIT 1 %I00035 BCC Generator ATS Closed Global R 
REM_STR BIT 1 %100036 BCC Remote Start Global R 
REM_STP BIT 1 %I00037 BCC Remote Stop Global R 
OIL_P_LOW_SD BIT 1 %100041 Low Oil Pressure Shutdown Global R 
OI L_P_LOW_W BIT 1 %100042 Low Oil Pressure Warning Global R 
ENGTHISD BIT 1 %100043 High Engine Temperature Global R 

Shutdown 
ENGT_HI_W BIT 1 %100044 High Engine Temperature Global 

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 %I00048 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 %M00003 Step Sequence No.3 Global 
STEP_4 BIT 1 %M00004 Step Sequence No.4 Global 
STEP_5 BIT 1 %M00005 Step Sequence.No.5 Global 
STEP_6 BIT 1 %M00006 Ste.p Sequence No.6 Global 
STEP_7 BIT 1 %M00007. Step Sequence No.7 Global 
STEP_8 BIT 1 %M00008 Step Sequence No.8 Global 
STEP_9 BIT 1 %M00009 Step Sequence No.9 Global 
STEP_2_GE BIT 1 %M00022 Step Sequence No.2 GE Global 
GEN_OFF BIT -1 %M00101 Generator OFF Global 
AUTO_TEST_STR BIT 1 %M00102 Auto Test Start / Stop Global 
REMOTE_STR BIT 1 %M00103 Remote Start Global 
MAINS_FAIL_STP BIT 1 %M00104 Mains Failed Stop Global 
REMOTE_STP BIT 1 %M00105 Remote Stop Global 
TEST_STR BIT 1 %M00106 Test Start Global 
TEST_STP BIT 1 %M00107. Test Stop Global 
GEN_RUN_OFF BIT 1 %M00108 Generator Run Off Global 
ENABLE_OFFLINE BIT 1 %M00109 Enable Generator to go Global 

Offline 
HH_ALM_OS1 BIT 1 %M00110 High High Alarm One Shot Global 
H_ALM_OS1 BIT 1 %M00111 High Alarm One Shot Global 
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 %M00116 Mains ATS Alarm One Shot Global 
MAINS_FAIL_STR BIT 1 %M00117 Mains Fail Start Global 
GEN_RUNNING BIT 1 %M00201 Generator Running Global 
FAIL_STR_TM BIT 1 %M00202 Failed to Start Time Global 
FA1L_STR_DLY BIT 1 %M00203 Failed to Start Pulse Delay Global 
Program: BCC_4000_4 A: GLOBAL ABI 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 714 of 835



Name Type Len Address Description Stored Val Scope Ret Ovr E 

FAIL STR CNT BIT 1 %M00204 Failed to Start Counter Global 
CRK-CUToUT BIT 1 %M00205 Generator Crank Cutout Global 
ENB__STR_DLY Y BIT 1 %M00206 Enable Start Delay for Global 

Alarms 
_ P DLY BIT 1 %M00207 Oil Pressure Alarm Delay Global 

UP DLY BIT 1 %M00208 Startup Alarm Delay Global 
iit_r5PN 1 BIT 1. %M00209 Mains ATS Open Command Global 

G-ATSCLS BIT 1 '' %M00210 Generator ATS Close Global 
Command 

GATS_OPN_1 BIT 1 %M00211 Generator ATS Open Global 
Command 

M ATS_CLS_1 BIT 1 %M00212 Mains ATS Close Command Global 
M-ATS_CLS_ENB BIT 1 %M00213 Mains ATS Close Enable Global 
G-ATS CLS ENB 

-ALM 
BIT 1 %M00214 Generator ATS Close Enable Global 

HIGH _HIGH BIT 1 %M00300 High High Alarm Global 
EM BIT 1 %M00301 Emergency Stop Alarm Global 
MECI_ALM BIT 1 %M00302 MEN Alarm Global 
OIL P SD ALM BIT 1 %M00303 Low Oil Pressure Shutdown Global 

Alarm 
ENG_T_SD_ALM BIT 1 %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 
RADIWATER_LOWDLY BIT 1 %M00315 Radiator Water Level Low Global 

Delay 
SPD OVER_DLY BIT 1 %M00316 Over Speed Delay Timer Global 
' -.T ALM BIT 1 %M00320 High Alarm Global 

UNDER ALM BIT 1 %M00321 Under Speed Alarm Global 
V VL fS_UNDE-R_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_AUTA BIT 1 %M00325 Alternator High Temperature Global 

Alarm 
SPD UNDER DLY BIT 1 %M00331 Under Speed Alarm Delay Global 
VOLTS UNDE-R DLY BIT 1 %M00332 Under Voltage Alarm Delay Global 
VOLTS-OVER J5LY BIT 1 %M00333 Over Voltage Alarm Delay Global 
MEDIUM_ALM BIT 1 %M00340 Medium Alarm Global 
FUEL_LEV_EMPTY_ALM BIT 1 %M00341 Fuel Empty Alarm Global 
FAIL_TO STR_ALM BIT 1 %M00342 Fail to Start Alarm Global 
FUELLE-V_EMPTY_DLY BIT 1 %M00351 Firel Level Empty Alarm Global 

Delay 
LOW ALM BIT 1 %M00360 Low Alarm Global 
OIL_13 W ALM BIT 1 %M00361 Low Oil Pressure Warning Global 

Alarm 
ENG_T_W_ALM BIT 1 %M00362 High Engine Temperature Global 

Warning Alarm 
FUEL_LEV_LOW_ALM BIT 1 %M00363 Low Fuel Level Alarm Global 

.CHG_AC_ALM BIT 1 %M00364 Battery Charger AC Alarm Global 
E .CONT_LOW_V_ALM BIT 1 %M00365 Control Battery Charger Low Global 

Voltage Alarm 
BAT_STR_LOW_V_ALM BIT 1 %M00366 Start Battery Charger Low Global 

Voltage Alarm 
FUEL_LEV_LOWDLY BIT 1 %M00373 Fuel Level Low Alarm Delay Global 
BAT_CHG_AC_DLY BIT 1 %M00374 Battery Charger AC Failure Global 

Delay 
BAT_CONT_LOW_V_DLY BIT 1 %M00375 Control Battery Low Voltage Global 

Delay 
BAT_STR_LOW_V_DLY BIT 1 %M00376 Start Battery Low Voltage Global 

Delay 
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 
GENATS_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 
%M00401 

BIT 
BIT 

1 

1 

%M00400 
%M00401 

New Alarm 
**No Description** 

Global 
Global 

P: m: BCC_4000_4 A: GLOBAL VARIAB1 
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Name Type 
°A, M00402 BIT 
°A) M00403 BIT 

Len 
1 

1 

Address 
%M00402 
%M00403 

Description 
**No Description** 
**No Description** 

Stored Val Scope 
Global 
Global 

Ret Ovr 
R 
R 

%M00404 BIT 
-%M00405 BIT 
%M00406 BIT 

1 

1 

1 

%M00404 
%M00405 
%M00406 

No Description" 
**No Description.'* 
**No Description** 

Global 
Global 
Global 

R 
R 
R 

%M00421 BIT 1 %M00421 No Description** Global R 

-.%M00422 BIT 1 %M00422 **No Description" Global R 
%M00423 BIT 1 %M00423 No Description** Global R 
°A) 1v100424 BIT 1 %M00424 No Description** Global R 
%M00425 BIT 
%M00441 BIT 

1 

1 

%M00425 
%M00441 

**No Description" 
**No Description** 

Global 
Global 

R 
R 

%M00442 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 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 

%IrvI00481 BIT 
%1v100482 BIT 

1 

1 

%M00481 
%M00482 

**No Description" 
**No Description** 

Global 
Global 

R 
R 

°A. M00483 BIT 
%M00484 BIT 

1 

1 

%M00483 
%M00484 

**No Description" 
**No Description** 

Global 
Global 

R 
R 

INUTO_I ND BIT 1 %Q00001 Controls in Auto Indicator Global 
TEST_IND BIT 1 %000002 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_AVAILIND BIT 1 %Q00005 Mains Available Indicator Global 
MAINS CON IND BIT 1 %000006 Mains Connected Indicator Global 
1GEN_RUN IND BIT 1 %Q00007 Generator Running Indicator Global 
GEN_CONIIND BIT 1 %Q00008 Generator Connected Global 

Indicated 
MAINS FAILED_IND BIT 1 %000009 Mains Failed Indicator Global 
:EM ST-OP IND BIT 1 %Q00010 Emergency Stop Indicator Global 
METI FLT-IND BIT 1 %Q00011 MEN Fault Indicator Global 

05 BIT 01_LCM_SDIND 1 %Q00012 Low Oil Pressure Shutdown Global 
Indicator 

OILP_LOW_WIND BIT 1 %000013 Low Oil Pressure Warning. Global 
Indicator 

ENGT_HI_SDIND BIT 1 %Q00014 High Engine Temperature Global 
Shutdown Indicator 

ENGTHI_WIND BIT 1 %000015 High Engine Temperature Global 
Warning Indicator 

RAD_WATER_LOW_IND BIT 1 %Q00016 Low Radiator Water Level Global 
Indicator 

FUELLEV_EMPTY IND BIT 1 %Q00017 Fuel Empty Indicator Global 
FUELLEV_LOW_Ilb BIT, 1 %Q00018 Low Fuel Level Indicator Global 
SPD_OVER IND BIT 1 %Q00019 Over Speed Indicator Global 
SPD UNDER_IND BIT 1 %000020 Under Speed Indicator Global 
FAIL-TO STR IND BIT 1 %000021 Fail to Start Indicator Global 
VOLTS UNDER BIT 1 %Q00022 Alternator Voltage Under Global 

Indicator 
VOLTS_OVERIND BIT 1 %Q00023 Alternator Voltage Over Global 

Indicator 
ALT_TEMPIND BIT 1 %Q00024 Alternator High Temperature Global 

Indicator 
GEN_CB TRIPIND BIT 1 %Q00025 Generator CB Tripped Global 

Indicator 
BAT CHG_AC IND BIT 1 %Q00026 Battery Charger AC Indicator Global 
BA-CONT_LETW_V_IND BIT L 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_DOORSOPEN_IND BIT 1 %Q00029 Canopy Doors Open Global 

Indicator 
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 

Program: BCC_4000_4 A: GLOBAL \ ABI 
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. , 

Name Type Len Address Description Stored Val Scope Ret Ovr E 

FUEL LOW BIT 1 %000037 BCC Low Fuel Globa 
G EN -RUN . BIT 1 %Q00038 BCC Generator Running Globa 
GEN_CON BIT 1 %Q00039 BCC Generator Connected Globa 
SIMR- BIT 1 %000040 Starter Motor Relay ' Globa 
GCR BIT 1 %000041 Governor Control Relay Globa 

R BIT 1 %Q00042 Audible Alarm Relay Globa 
\R BIT 1 %Q00043 Generator Shunt Trip Relay Globa 

DOORS OPEN BIT 1 %Q00044 BCC Doors Open Alarm Globa 
GEN_ACITO BIT 1 %Q00045 Generator Auto Mode Globa 
SEQ CNT WORD 1 %R00001 Sequence Counter Globa R 
MODT3US INPUTS WORD 1 %R00002 Modbus Digital Inputs Globa R 
MODBUS-OUTPUTS WORD 1 %R00005 Modbus Digital Outputs Globa R 
MODBUS STATUS 1 WORD 1 %R00008 Modbus Status 1 Globa R 
MODBUS-STATUS-2 WORD 1 %R00009 Modbus Status 2 Globa R 
MODBUSIALARMS- WORD' 1 %R00010 Modbus Alarms Globa R 

%R00100 WORD 3 %R00100 **No Description" Globa R 
%R00103 WORD 3 %R00103 *'*No Description" Globa R 
%R00106 WORD 3 %R00106 No Description" Globa R 
%R00109 WORD 3 ' %R00109 **No Description" Globa R 
%R00112 WORD 3 %R00112 **No Description" Globa R 
%R00115 WORD 3 %R00115 No Description" Globa R 
%R00118 WORD 3 %R00118 No Description" Glciba R 

%R00121 WORD 3 %R00121 "No Description" Globa R 

%R00124 WORD 3 %R00124 '''No Description** Globa R 
%R00127 WORD 3 %R00127 No Description" Globa R 

%R00130 WORD 3 %R00130 **No Description'* Globa R 

%R00133 WORD 3 %ROW 33 "No Description" Globa R 
w-Pn0136 WORD 3 %R00136 **No Description" Globa R 

0139 WORD 3 %R00139 "No Description** Globa R 

0200 WORD 3 %R00200 No Description** Globa R 

%R00203 WORD 3 %R00203 "-No Description" Globa R 
%R00206 WORD 3 %R00206 "No Description" Globa R 
%R00209 WORD 3 %R00209 **No Description" Globa R 

%R00212 WORD 3 %R00212 "No Description** Globa R 
%R00215 WORD 3 %R00215 No Description** Globa R 
%R00218 WORD 3 %R00218 "No Description** Globa R 
%R00221 WORD 3' %R00221 **No Description" Globa R 

%R00224 WORD 3 %R00224 **No Description** Globa R 

%R00227 WORD 3 %R00227 No Description" Globa R 
%R00230 WORD 3 %R00230 *''No Description" Globa R 
%R00300 WORD 3 %R00300 **No Description" Globa R 

%R00303 WORD 3 %R00303 No Description" Globa R 

%R00306 WORD 3 %R00306 No Description" Globa R 
%R00309 WORD 3 %R00309 "No Description" Globa R 

%R00312 WORD 3 %R00312 **No Description" Globa R 

%R00315 WORD 3 %R00315 "No Description" Globa R 
%R00318 WORD 3 %R00318 **No Description", Globa R 

%R00321 WORD 3 %R00321 **No Description** Globa R 

%R00324 WORD 3 %R00324 **No Description." Globa R 
%R00327 WORD 3 %R00327 **No Description." Globa R 
%I:N.10330 WORD 3 %R00330. **No Description." Globa R 
5 )333 WORD 3 %R00333 **No Description** Globa R 

5_ _ 1336 WORD 3 %R00336 **No Description" Globa R 

%R00339 WORD 3 %R00339 "No Description" Globa R 
FST_SCN BIT 1 %S00001 Set to 1 when the current 

sweep is the first sweep 
Globa R 

LST_SCAN BIT 1 %S00002 Reset from 1 to 0 when the 
current sweep is the last 
sweep 

Globa R 

T1 OMS BIT 1 %S00003 0.01 Second Timer Contact Global R 
T1 00MS BIT 1 %S00004 0.1 Second Timer Contact Global R 
T_1S BIT 1 %S00005 1 Second Timer Contact Global R 
T1 M BIT 1 %S00006 1 Minute Timer Contact Global R 

ALW_ON BIT 1 %500007 Always ON Global R 
ALW_OFF BIT 1 %S00008 Always OFF Global R 

PLC_BAT BIT 1 %S00014 Set to indicate a bad battery 
in the CPU 

Global R 

%R00400 WORD 1 %R00400 **No Description" Global R 

n: BCC_4000_4 A: GLOBAL VARIABL 
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Name Type Len Address 
. . 

Description Stored Val Scope Ret Ovr ei 
FST_SCN BIT 1 %S00001 Set to 1 when the current 

sweep is the first sweep 
System R 

LST_SCN BIT 1 . %S00002 Reset from .1 to 0 when the 
current sweep is the last 
sweep 

System R 

-11_10MS BIT 1 %S00003 0.01 second timer contact System R 
T_100MS BIT 1 %S00004 0.1 second timer contact System R 
T_SEC BIT 1 %S00005 1.0 second timer contact System R 
':T_MIN BIT 1 %S00006 1.0 minute timer contact System R 
ALW_ON BIT 1 %S00007 Always ON System R 
ALW_OFF BIT 1 %S00008 Always OFF System R 
SY_FULL BIT 1 %S00009 Set when the PLC fault table 

fills up 
System R 

10_FULL BIT 1 %S00010 Set when the I/O fault table 
fills up 

System R 

OVR_PRE BIT 1 %S00011 Set when an override exists 
in %I, %Q, %M or %G 
memory 

System R 

PRG_CHK BIT 1 %S00013 Set when background 
program check is active 

System R 

PLC_BAT BIT 1 %S00014 Set to indicate a bad battery 
in a Release 4 or later CPU 

System R 

SNPXACT BIT 1 %S00017 SNP-X host is actively 
attached to the CPU 

System R 

SNPX_RD BIT 1 %S00018 _SNP-X host has read data System R 
-from the CPU 

SNPX_WT BIT 1 %S00019 SNP-X host has written data 
to the CPU 

System R 

RLTN_OK BIT 1 %S00020 Set ON when a relational 
function using REAL data is 
success 

System R 

CONTCON BIT 1 %S00032 Reserved for use by the 
programming software for 
cord contact 

System R 

PB_SUM BIT 1 %SA0001 Set when PLC checksum 
does not match app 
checksum 

System R 

OV_SWP BIT 1 %SA0002 Set when PLC sweep time is 
longer than user specified 
sweep time 

System R 

APL_FLT BIT 1 %SA0003 Set when an application fault 
occurs 

System R 

CFG_MM BIT 1 %SA0009 Set when a config mismatch 
is detected during system 
powerup 

System R 

HRD_CPU BIT 1 %SA0010 Set when the diagnostics 
detects a problem with the 

System R 

CPU hardware 
LOW_BAT BIT 1 %SA0011 Set when a low battery fault System R 

MOMS 
LOS_RCK BIT 1 %SA0012 Set when an expansion rack 

stops communicating with the 
System 

CPU 
LOS _10M BIT 1 %SA0014 Set when an I/O module 

stops communicating with the 
System R 

PLC CPU 
LOS_SIO BIT 1 %SA0015 Set when an option module 

stops communicating with the 
System R 

PLC CPU 
ADD_RCK BIT 1 %SA0017 Set when an expansion rack 

is added to the system 
System R 

ADD _10M BIT 1 %SA0019 Set when an I/O module is 
added to a rack 

System R 

ADD_SIO BIT 1 %SA0020 Set when an option module is 
added to a rack 

System R 

HRD_SIO BIT 1 %SA0027 Set when a hardware failure 
is detected in an option 
module 

System R 

SFT_SIO BIT 1 %SA0031 Set when an unrecoverable 
fault is detected in an option 
module 

System R 

BAD_RAM BIT 1 %SB0010 Set when the CPU detects System . R 

Program: BCC_4000_4 A: SYSTEM I) 61 
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Name Type Len Address 

BAD_PWD BIT 1 %SB0011 

-_CPU BIT 1 %SB0013 

STOR_ER BIT 1 VoSB0014 

ANY_FLT BIT 1 %SC0009 
SY_FLT BIT 1 %SC001 0 

10_FLT BIT 1 %SC0011 

SY_PRES BIT 1 %SC0012 

10_PRES BIT 1 %SC0013 

HRD_FLT BIT 1 %SC0014 

SFT_FLT BIT 1 %SC0015 

un: BCC_4000_4 

Description Stored Val Scope Ret Ovr E 

corrupted RAM memory at 
powerup 
Set when a password System R 
violation occurs 
Set when the CPU detects an System R 

unrecoverable error in the 
software 
Set when an error occurs System 
during a programmer store 
operation 
Set when any fault occurs System R 
Set when fault occurs where System R 
an entry is put in the PLC 
fault tbl 
Set when fault occurs where System R 
an entry is put in the I/O fault 
tbl 
Set as long as there is at System'. R 
least one entry in the PLC 
fault tbl 
Set as long as there is at System R 

least one entry in the 110 fault 
tbl 
Set when a hardware fault System 
occurs 
Set when a software fault System R 

occurs 

A: SYSTEM VARIABI 
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1 

2 

of Written for EPAC. 
Project: Brisbane City Council._ Standby Generator Program. 
FST_SCN PRESETS 

%S00001 
Set to 1 when the 
current sweep is 
the first sweep 

3 SEQ 

-1-CALO 

4 

5 

MAIN -- ICALLI 

ALARM 

6 AUD_ALM 

--ICALL1 

7 MODBUS 

--1CALa 

cALLI 

Program: BCC_4000_4 A: 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 720 of 835



1 

2 

3 

4 

5 

6 

7 

IWGenerator Sequence No.1 
Generator Stopped 
ALW_ON EQINT 

I I 

%500007 
Always ON 

SEQ_CNT -IN1 
%R00001 
Sequence 
Counter 

1 -IN2 

STEP_1 

%M00001 
Step Sequence 

No.1 

at'Generator Sequence No.2 
Generator Starting 

ALW_ON 
EQ INT 

%S00007 
Always ON 

SEQ_CNT- N1 

%R00001 
Sequence 
Counter 

ALW_ON 

IF 

%S00007 
Always ON 

2- N2 

GE INT 

SEQ_CNT N1 

%R00001 
Sequence 
Counter 

2- N2 

STEP_2_E 

%M00002 
Step Sequence 

No.2 

STEP_2_GE 

%M00022 
Step Sequence 

No.2 GE 

larenerator Running Logic 
GCR 

%Q00041 
Governor 

Control Relay 

SPD_UNDER 

vi 

%100018 
Under Speed 

Relay 

VOLTS UNDER 

%100020 
Under Voltage 

Relay 

P m: BCC_4000_4 A: 
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8 Generator Starter Motor and Governor Logic 

9 STEP_2_E SPD_STP_CRK fAIL_STR_TM CRK_CUTOUT SMR 

. I I IA ( )-I 
%M00002 %l00017 %M00202 %M00205 %Q00040 

Step Sequence Crank Cutout Failed to Start Generator Crank Starter Motor 
No.2 Relay Time Cutout Relay 

STEP_2_GE HIGH_HIGH_A... GCR 

( 

10 
IA 

%M00022 %M00300 %Q00041 

Step Sequence High High Alarm Governor 
No.2 GE Control Relay 

11 ',Generator Fail To Start Timers and Counters 

12 STEP_2_E SPD_STP_CRK FAIL_STR_DLY 

Vi 
%M00203 

Failed to Start 
Pulse May 

100 -PV 

TMR 
TENTHS 

%R00200 

%R00200 

FAIL_STR_TM 

( 

%M00002 
Step Sequence 

No.2 

FAIL_STR_TM 

%I00017 
Crank Cutout 

Relay 

%M00202 
Failed to Start 

Time 

FAILSTR_DLY 13 TMR 
TENTHS 

%R00203 

%R00203 

%M00202 
Failed to Start 

Time 

100-TV 

FAIL_STR_TM 

%M00203 
Failed to Start 

Pulse Delay 

FAIL_S7R_CNT 14 UPCTR 

%R00206 

%M00202 
Failed to Start 

Time 

STEP_2_E 

SPD_STP_CRK FAIL_STR_TM 

%M00204 
Failed to Start 

Counter 

CRK_CUTOUT 

%M00002 
Step Sequence 

No.2 

3-PV 

STEP_2_E 

%R00206 

GCR 15 TMR 
TENTHS 

%R00209 

%R00209 

%M00002 
Step Sequence 

No.2 

%Q00041 %100017 
Governor Crank Cutout 

Control Relay Relay 

CRK_CUTOUT 

%M00202 
Failed to Start 

Time 

10 -PV 

%M00205 
Generator Crank 

Cutout 

%M00205 
Generator Crank 

Cutout 

Program: BCC_4000_4 A: MI 
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16 

17 

18 

19 

20 

21 

STEP_2_GE CRK_CUTOUT STEP _1 ENB_STR_DLY 

%M00022 %M00205 %M00001 %M00206 
Step Sequence Generator Step Sequence Enable Start 

No.2 GE Crank Cutout No.1 Delay for Alarms 

ENB_STR DLY 

%M00206 
Enable Start 

Delay for Alarms 

ENB_STR_DLY 

%M00206 
Enable Start 

Delay for Alarms 

TMR 
TENTHS 

%R00212 

100 -PV 
%R00212 

ENB_STR_DLY 

I1- - 
%M00206 

Enable Start 
Delay for Alarms 

TMR 
TENTHS 

%R00215 

300 -PV 
%R00215 

OIL_P_DLY 

( 

%M00207 
Oil Pressure 
Alarm Delay 

STR_UP_DLY 

( 

%M00208 
Startup Alarm 

Delay 

ErGenerator Sequence No.3 
Generator Running 

ALW_ON 
EQ INT 

%500007 
Always ON 

SEQ_CNT - I N1 

%R00001 
Sequence 
Counter 

3 -1N2 

STEP_3 

( 

%M00003 
Step Sequence 

No.3 

sGenerator Sequence No.4 
Transfer to Generator ATS 

I un: BCC_4000_4 
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22 

23 

24 

25 

26 

27 

ALW_ON 

%S00007 
Always ON 

EQ INT 

SEQ_CNT -1N1 

%R00001 
Sequence 
Counter 

STEP_4 

4 -IN2 

STEP_4 

%M00004 
Step Sequence 

No.4 

M_ATS_OPN3 

%M00004 %M00209 
Step Sequence Mains ATS Open 

No.4 Command 

STEP_4 MAINS_ATS_O... 

%M00004 %Q00033 
Step Sequence BCC Mains ATS 

No.4 Open Command 

TMR 
TENTHS 

%R00218 

20 -PV 
%R00218 

G_ATS_CLS3 

%M00210 
Generator ATS 

Close Command 

mfGenerator Sequence No.5 
Generator Running Online 
ALW_ON 

EQ INT 

%S00007 
Always ON 

S8Q_CNT -1N1 

%R00001 
Sequence 
Counter 

5 -1N2 

STEP_5 

%M00005 
Step Sequence 

No.5 

EfGenerator Sequence No.7 
Transfer to Mains ATS 
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28 

29 

ALW_ON 

%S00007 
Always ON 

EQ INT 

SEQ_CNT -1N1 

9r0R00001 
Sequence 
Counter 

7-IN2 

STEP_7 

%M00007 
Step Sequence 

No.7 

STEP_7 G_ATS_OPNl 

%M00007 %M00211 
Step Sequence Generator ATS 

No.7 Open Command 

STEP_9 

I I 

%M00009 
Step Sequence 

No.9 

STEPJ 

%M00001 
Step Sequence 

No.I 

STEP_2_E 

%M00002 
Step Sequence 

No.2 

STEP_3 

%M00003 
Step Sequence 

No.3 

P m BCC_4000_4 A: Mt 
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1 

30 

31 

32 

33 

34 

STEP_7 

I I 

%M00007 
Step Sequence 

No.7 

STEP_1 

I I- 
%M00001 

Step Sequence 
No.1 

STEP_9 

I 

%M00009 
Step Sequence 

No.9 

STEP_2_E 

I I 

%M00002 
Step Sequence 

No.2 

STEP_3 

ff 

%M00003 
Step Sequence 

No.3 

GEN_ATS_CLS 

%100035 
BCC Generator 

ATS. Closed 

TMR 
TENTHS 

%R00221 

20 -PV 
%R00221 

M_ATS_CLS_1 

%M00212 
Mains ATS Close 

Command 

sfGenerator Sequence No.9 
Generator Offline 
Generator Cool Down 

ALW_ON EQ INT 

%S00007 
Always ON 

SEQ_CNT -1N1 

%R00001 
Sequence 
Counter 

9 -1N2 

STEP_9 

/-1 
%M00009 

Step Sequence 
No.9 

lifMains ATS Control Logic 
M_ATS_OPN_l M_ATS_CLS_1 -H 

%M00209 
Mains ATS 

Open 
Command 

MAINS_ATS_... 

BCC Mains ATS 
Open Command 

M_ATS_CLS_E... 

M 
%M00213 

Mains ATS Close 
Enable 

%M00212 
Mains ATS Close 

Command 

Program: BCC_4000_4 
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35 

36 

37 

38 

39 

40 

42 

CitN_A I S_CLS... TMR 
TENTHS 

%R00224 

PV 
%R00224 

MATS_CLS_E... 

_________VF.- 

%Q00034 
BCC Generator 

ATS Close 
Command 

%R00400 

%R 00400 

( )----I 
%M00213 

Mains ATS Close 
Enable 

"(Generator ATS Control Logic 
G_ATS_CLS_1 G_ATS_CLS_E.. 

II 
%M00214 

ATS 
Close Enable 

G_ATS_OPN_1 GEN_ATS_CLS... 

IA II 
%M00210 

Generator ATS Generator 
Close Command 

GEN_ATS_CLS... 

) -I 

%M00211 %Q00034 
Generator ATS BCC Generator 

Open Command ATS Close - 

Command 

I I 

%Q00034 
BCC Generator 

ATS Close 
Command 

MAINS_ATS_O... --14--I TMR 
TENTHS 

. 

G_ATS_CLS_E. . . 

( 
)-H 

%Q00033 
BCC Mains ATS 
Open Command 

%R00400 --PV 

%R00400 

%R00227 

R00227 % 

%M00214 
Generator ATS 
Close Enable 

WATS Control Delay Setpoint Logic 
SELMAN MOVE INT --VI-- 
%100003 

Selector Switch 
Manual 

150 -IN 
1 

Q 

- 

- %R00400 

%R00400 

SEL_MAN MOVE INT 

I - 
%100003 

Selector Switch 
Manual 

1 

5 -IN Q-%R00400 

%R00400 

"(Generator CB Shunt Trip Control Logic 

P rn: BCC_4000_4 A: 
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43 

44 

45 

46 

47 

48 

49 

50 

HIGH_HIGH A.. GEN_ATS_CLS 

I I I I-- 
%M00300 
High High 

Alarm 

HIGH_ALM 

%M00320 
High Alarm 

%100035 
BCC Generator 

ATS Closed 

TMR 
TENTHS 

%R00230 

20 PV 
%R00230 

SDAR 

() 
%Q00043 

Generator Shunt 
Trip Relay 

WBCC Interface Relay Outputs 
HIGH_HIGH_A_ 

GEN_SD_ALM 

%M00300 
High High 

Alarm 

HIGH_ALM 

%M00320 
High Alarm 

MEDIUM_ALM 

-H 
%M00340 

Medium Alarm 

LOW_ALM 

%M00360 
Low Alarm 

FUEL_LEV_EM... 

%M00341 
Fuel Empty 

Alarm 

FUELLEV_L.. 

I I 

%M00363 
Low Fuel Level 

Alarm 

GEN_RUNN1NG 

%M00201 
Generator 
Running 

GEN_ATS CLS 

%100035 
BCC Generator 

ATS Closed 

CAN_DOORS_... 

M 
%l00048 

Canopy Doors 
Open 

Program: BCC_4000_4 A: 

( 

%Q00035 
BCC Generator 

Shutdown Alarm 

GEN_W_ALM 

%Q00036 
BCC Generator 
Warning Alarm 

FUEL_LOW 

() I 

%Q00037 
BCC Low Fuel 

GEN_RUN 

%Q00038 
BCC Generator 

Running 

GEN_CON 

%Q00039 
BCC Generator 

Connected 

DOORS_OPEN 

%Q00044 
BCC Doors Open 

Alarm 
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51 

53 

55 

56 

57 

SEL_AUTO 

%100001 
Selector Switch 

Auto 

GEN_AUTO 

%Q00045 
Generator Auto 

Mode 

of Local Control Panel Indicators 
SEL_AUTO 

%100001 
Selector Switch 

Auto 

LAMP_TEST_... 

I I 

%100005 
Lamp Test PB 

SEL_TEST 

%100002 
Selector Switch 

Test 

LAMP_TEST_... 

%100005 
Lamp Test PB 

SEL_MAN 

AUTO_IND 

%Q00001 
Controls in Auto 

Indicator 

TEST_1ND 

%Q00002 
Controls in Test 

Indicator 

%100003 
Selector Switch 

Manual 

LAMP_TEST_... 

%100005 
Lamp Test PB 

REMOTE_STR 

%M00103 
Remote Start 

LAMP_TEST_... 

I I 

%100005 
Lamp Test PB 

MAN_IND 

%Q00003 
Controls in 

Manual 
Indicator 

REM_STR_IND 

%Q00004 
Remote Start 

Indicator 

MAINS_FAILED 
MAINS_AVAIL... 

%100033 
%Q00005 

BCC Mains 
Mains Available Mains 

Failed Indicator 

LAMP_TEST_... 

%100005 
Lamp Test PB 

I BCC_4000_4 A: 
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1 

11/00/U4 Z:41:Do 
CAN_DOORS_ 62 

%100048 
Canopy Doors 

Open 

LAMP JEST__ 

%100005 
Lamp Test PB 

V CIJAELV 

Program: BCC_4000_4 A: 
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%Q00029 
Canopy Doors 
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1- 

1 

2 

isfPresets Routine 
Move 1 to the Sequence Counter 
ALW_ON 

%S00007 
Always ON 

rn: BCC_4000_4 

MOVE INT 

1 

IN - SEQ_CNT 

%R00001 
Sequence 
Counter 

A: PRES1 
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1 

2 

3 

4 

5 

ifGenerator Modbus RTU Slave Interface 
40001 - Generator Sequence Number 
ALW_ON 

%S00007 
Always ON 

SEL_AUTO- 

V00001 
Selector Switch 

Auto 

ALW_ON 

%S00007 
Always ON 

MOVE BOOL 

48 

IN 

AUTO_IND- 

%Q00001 
Controls in Auto 

Indicator 

ALW_ON 

%S00007 
Always ON 

MOVE BOOL 

48 

IN 

GEN_OFF- 

%M00101 
Generator OFF 

ALW_ON 

%S00007 
Always ON 

MOVE BOOL 

16 

IN 

GEN_RUNNING- 

%M00201 
Generator 
Running 

Program: BCC_4000_4 

MOVE BOOL 

16 

IN 

-MODBUS_INP... 

%R00002 
Modbus Digital 

Inputs 

-MODBUS_OUT... 

%R00005 
Modbus Digital 

Outputs 

-MODBUS_STA... 

%R00008 
Modbus Status 1 

-MODBUS_STA... 

%R00009 
Modbus Status 2 

A: )1)1 
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6 ALW_ON 

II 

%S00007 
Always ON 

HIGH_HIGH ALM - 
%M00300 

High High Alarm 

m: BCC_4000_4 

MOVE BOOL 

100 

N Q -MODBUS ALA... 

%R00010 
Modbus Alarms 

A: MODI 
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5 

Ili/Generator OFF State 
SEL_AUTO SEL_TEST SEL_MAN 

%100001 %100002 %100003 
Selector Switch Selector Switch Selector Switch 

Auto Test Manual 

GEN_OFF 

%M00101 
Generator OFF 

1- 

MOVE INT 

1 

IN -SEQ_CNT 

%R00001 
Sequence 
Counter 

TMR 
TENTHS 

%R00100 

25-PV 
%R00100 

GEN_OFF 

%M00101 - Generator OFF 

ieGenerator Automatic Start and Stop Logic 
MAI NS_FAI L_S... MAI NS_FAIL_S... 

%M00117 
Mains Fail Start 

REMOTE_STR 

%M00103 
Remote Start 

TEST_STR 

%M00106 
Test Start 

AUTO TEST_... 

%M00102 
Auto & Test 
Start / Stop 

MAINS_FAILED 

%100033 
BCC Mains 

Failed 

IA 
%M00104 

Mains Failed 
Stop 

REMOTE_STR REMOTE_STP 

I -` 
%M00103 %M00105 

Remote Start Remote Stop 

TEST_STP 

V 
%M00107 
Test Stop 

GEN_OFF HIGH_HIGH_A... HIGH_ALM MEDIUM_ALM 

%mom1 %M00300 vi00320 %m00340 
Generator OFF High High Alarm High Alarm Medium Alarm 

TMR 
TENTHS 

%R00139 

300 - PV 
%R00139 

TMR 
TENTHS 

%R00103 

5 -PV 
%R00103 

AUTO_TEST_S... 

%M00102 
Auto & Test 
Start / Stop 

MAI NS_FAI L_S... 

Program: BCC_4000_4 A: 
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10 

V 
%100033 

BCC Mains 
Failed 

TMR 
TENTHS 

%R00106 

1200 -PV 
%R00106 

SELAUTO REM_STR REMOTE STP 

IF H 
%100001 %100036 %M00105 

Selector Switch BCC Remote Remote Stop 
Auto Start 

MAINS_ATS_C... GEN_RUNN1NG 

I 

%M00382 %M00201 
Mains ATS Generator 

Failed to Close Running 
Alarm 

REMOTE_STR 

II 

%M00103 
Remote Start 

SELAUTO .REM_STP 

%100001 %100037 
Selector Switch BCC Remote 

Auto Stop 

HIGH_HIGH_.. 

%M00300 
High High 

Alarm 

HIGH_ALM 

SELTEST 

II 

%100002 
Selector Switch 

Test 

%M00320 
High Alarm 

MEDI UM_ALM 

%M00340 
Medium Alarm 

TMR 
TENTHS 

%R00112 

5 -PV 
%R00112 

TMR 
TENTHS 

%R00109 

5 -PV 
%R00109 

MAINS_FAILS... 

%M00104 
Mains Failed 

Stop 

Pr' c BCC_4000_4 

TMR 
TENTHS 

%R00115 

10 -PV 
%R00115 

REMOTE``_STRJJ 

%M00103 
Remote Start 

REMOTE_STP 

(1-1 
%M00105 

Remote Stop 

A: 

TET_STR 

%M00106 
Test Start 

SI 
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%M00001 
Step Sequence 

No.1 

2- 

11 

12 

13 

14 

15 

16 

17 

SEL_TEST 

%100002 
Selector Switch 

Test 

TMR 
TENTHS 

%R00118 

10 -PV 
%R00118 

TEST_STP 

}-1 
%M00107 
Test Stop 

Generator Sequence 1 -- 2 
Starting the Generator 

GEN_RUN_OFF HIGH_HIGH_A... HIGH_AIM MEDI UM_ALM 

V 
%M00108 %M00300 %M00320 %M00340 

Generator Run High High Alarm High Alarm Medium Alarm 
Off 

SPD_STP_CRK 1- 
%100017 

Crank Cutout 
Relay 

OFDT 
TENTHS 

%R00121 

150 -PV 
%R00121 

SEL_AUTO AUTO_TEST_S... STEP_1 

I I I I I I 

%100001 %M00102 
Selector Switch Auto & Test 

Auto Start / Stop 

SEL_TEST AUTO_TEST_... 

I I I I 

%100002 %M00102 
Selector Switch Auto & Test 

Test Start / Stop 

SELMAN MAN_STR_PB 

I I I I 

%100003 %100008 
Selector Switch Manaul Start PB 

Manual 

MOVE INT 

1 

IN -SEQ_CNT 

%R00001 
Sequence 
Counter 

GEN_RUN_OFF 

%M00108 
Generator Run 

Off 

STEP_1 ENABLE_OFFL... 

(R)--1 
%M00001 %M00109 

Step Sequence Enable 
No.1 Generator to go 

Offline 

ErGenerator Sequence 2 -- 3 
Generator Running at Rated Speed 
Generator Warmup Time 

SFJ_AUTO GEN_RUNNING STEP_2_E 

I I --- 
%M00201 %M00002 
Generator Step Sequence 
Running No.2 

%100001 
Selector Switch 

Auto 

SEL_TEST 

I I 

%100002 
Selector Switch 

Test 

Program: BCC_4000_4 
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TMR 
TENTHS 
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PV 
%R00124 

3- 

MOVE INT 

1 

IN 
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-SEQ_CNT 
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Sequence 
Counter 
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1 / vo/ trt 
18 SEL_MAN GEN_RUNNING 

19 

20 

21 

22 

23 

STEP_2_E 

F- I I I I---- 
%100003 %M00201 %M00002 

Selector Switch Generator Step Sequence 
Manual Running No.2 

SEL_AUTO 

- 

%100001 
Selector Switch 

Auto 

SEL_TEST 

I 

%100002 
Selector Switch 

Test 

50- 

TMR 
TENTHS 

%R00127 

PV 
%R00127 

V uoaa iv 11-Livi 

SP° STP_CRK AUTO_TEST_S... STEP_2_E 

VI V I I-- 
%100017 %M00102 %M00002 

Crank Cutout Auto & Test Step Sequence 
Relay Start / Stop No.2 

SEL_AUTO SPO_STP_CRK AUTO_TEST_S... STEP_2_E 

I I 

%100001 
Selector Switcti 

Auto 

SEL_TEST 

II 

%100002 
Selector Switch 

Test 

VI II 

1-1 

%100017 %M00102 %M00002 
Crank Cutout Auto & Test Step Sequence 

Relay Start / Stop _No.2 

SEL_MAN SPD_STP_CRK MAN_STP_PB STEP_2_E 

V V II 

MOVE INT 

1 

N Q 

9- 

%100003 %100017 %I00009 %M00002 
Selector Switch Crank Cutout Manual Stop PB Step Sequence 

Manual Relay No.2 

1 

SELMAN SPD STP CRK MAN_STP PB STEP_2_E 

II II VI II- 

MOVE INT 

1 

IN 

MOVE INT 

1 

IN 

%100003 %100017 %I00009 %M00002 
Selector Switch Crank Cutout Manual Stop PB Step Sequence 

Manual Relay No.2 

-. 9-1 

NeGenerator Sequence 3 -- 4 
Generator Running at Rated Speed 
Transfer to Generator ATS 

MOVE INT 

1 

N Q 

3- 

MOVE INT 

1 

IN 

7SEQ_CNT 

%R00001 
Sequence 
Counter 

-SEQ_CNT 

%R00001 
Sequence 
Counter 

- SEQ_CNT 

%R00001 
Sequence 
Counter 

- SEQ_CNT 

%R00001 
Sequence 
Counter 

SEQ_CNT 

%R00001 
Sequence 
Counter 

1 -6..am: BCC_4000_4 A: 
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%M00201 %M00003 
Generator Step Sequence 
Running No.3 

4- -SEQ_CNT 

%R00001 
Sequence 
Counter 

4- 

I I V I I II -- 
%M00201 %100034 %I00035 %M00004 
Generator BCC Mains ATS BCC Generator Step Sequence 
Running Closed ATS Closed No.4 

5- 

24 

25 

26 

27 

28 

29 

SEL_AUTO GEN_RUNNING STEP_3 

%100001 
Selector Switch 

Auto 

SELTEST 

%100002 
Selector Switch 

Test 

SEL_MAN 

1 I 

%100003 
Selector Switch 

Manual 

MOVE INT 

1 

IN 

GEN_RUNNING MAN_TRF GE.. STEP_3 

LI 
%M00201 %100011 %M00003 
Generator Manual Transfer Step Sequence 
Running to Generator PB No.3 

SELAUTO AUTO_TEST_S... STEP 3 

%100001 
Selector Switch 

Auto 

SEL TEST 

%100002 
Selector Switch 

Test 

%M00102 %M00003 
Auto & Test Step Sequence 
Start / Stop No.3 

SELMAN MAN_STP_PB STEP_3 

I MOVE INT 

9- 
1 

IN 

II- 
%100003 %100009 %M00003 

Selector Switch Manual Stop PB Step Sequence 
Manual No.3 

WGenerator Sequence 4 -- 5 
Generator Running Online 

MOVE INT 

1 

IN 

MOVE INT 

1 

IN 

-SEQ_CNT 

%R00001 
Sequence 
Counter 

-SEQ_CNT 

%R00001 
Sequence 
Counter 

-SEQ_CNT 

%R00001 
Sequence 
Counter 

SELAUTO GEN_RUNNING MAINS_ATS_C... GEN_ATS CLS STEP 4 

II 

%100001 
Selector Switch 

Auto 

SELTEST 

I I 

%100002 
Selector Switch 

Test 

Program: BCC_4000_4 
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%R00001 
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Counter 
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%M00102 %M00005 
Auto & Test Step Sequence 
Start / Stop No.5 

MOVE INT 

1 

IN 

7- 

5- 

1 1 / lily trt L.:JV:J1 
30 SEL_MAN GEN_RUNNING MAINS ATS C... GEN_ATS_CLS 

31 

32 

33 

34 

A...Lan. A.,* \..i 
STEP_4 

%100003 %M00201 %100034 %I00035 %M00004 
Selector Switch Generator BCC Mains ATS BCC Generator Step Sequence 

Manual Running Closed ATS Closed No.4 

SEL_AUTO 

%I00001 
Selector Switch 

Auto 

SEL_TEST 

%100002 
Selector Switch 

Test 

AUTO_TEST_S... STEP 4 

%M00102 %M00004 
Auto & Test Step Sequence 
Start / Stop No.4 

SEL_MAN MAN_TRF_MAI... STEP 4 

9- 

%I00003 %100010 %M00004 . 

Selector Switch Manual Transfer Step Sequence 
Manual to Mains PB No.4 

SEL_MAN MAN_STP_PB STEP_4 

V1 I I 

MOVE INT 

1 

IN 

3- 

%l00003 %100009 %M00004 
Selector Switch Manual Stop PB Step Sequence 

Manual No.4 

MOVE INT 

1 

IN 

9- 

WGenerator Sequence 5 -- 7 

Generator Running Online 
Transfer to Mains ATS 

SELAUTO AUTO_TEST_S... STEP_5 

I 

%I00001 
Selector Switch 

Auto 

SELTEST 

I I 

%100002 
Selector Switch 

Test 

MOVE INT 

1 

IN 

-SEQ_CNT 

%R00001 
Sequence 
Counter 

-SEQ_CNT 

%R00001 
Sequence 
Counter 

-SEQ_CNT 

%R00001 
Sequence 
Counter 

MOVE INT 

1 

IN -SEQ_CNT 

%R00001 
Sequence 
Counter 

-SEQ_CNT 

%R00001 
Sequence 
Counter 

1.0gvam: BCC_4000_4 A: 
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36 

37 

38 

39 

40 

41 

42 

43 

SEL_MAN MAN_TRF_MAI... STEP_5 

It II II 
%100003 %100010 %M00005 

Selector Switch Manual Transfer Step Sequence 
Manual to Mains PB No.5 

SEL_MAN MAN_STP_PB STEP_5 

IA 

MOVE INT ENABLE_OFFL... 

1 

%M00109 
Enable 

Generator to go 
Offline 

7-IN Q - SEQ_CNT 

%R00001 
Sequence 
Counter 

%100003 %100009 %M00005 
Selector Switch Manual Stop PB Step Sequence 

Manual No.5 

7- 

MOVE INT 

1 

IN 

Generator Sequence 7 -- 9 
Generator Running 
Mains ATS Closed 

MAINS_ATS_C... GEN_ATS_CLS ENABLE_OFFL.. STEP_7 

VI 

-SEQ_CNT 

%R00001 
Sequence 
Counter 

%100034 %100035 %M00109 %M00007 
BCC Mains ATS BCC Generator Enable Step Sequence 

Closed ATS Closed Generator to go No.7 
Offline 

9- 

IBIGenerator Sequence 7 3 
Generator Running. 
Mains ATS Closed 
Return to Step 3 

MAINS_ATS_C... GEN_ATS_CLS ENABLE_OFFL... STEP_7 

II VI I I 

%100034 %100035 %M00109 %M00007 
BCC Mains ATS BCC Generator Enable Step Sequence 

Closed ATS Closed Generator to go No.7 
Offline 

MOVE INT 

1 

IN -SEQ_CNT 

%R00001 
Sequence 
Counter 

MOVE INT 

1 

3-IN Q-SEQ_CNT 

%R00001 
Sequence 
Counter 

ENABLE_OFFL.. 

%M00109 
Enable 

Generator to go 
Offline 

WGenerator Sequence 9 -- 1 

Generator Cool Down 
SELAUTO STEP_9 

I II 
%100001 

Selector Switch 
Auto 

SEL_TEST 

II 

%100002 
Selector Switch 

Test 

%M00009 
Step Sequence 

No.9 

TMR 
TENTHS 

%R00130 

3000 -PV 
%R00130 

MOVE INT 

1 

1 -IN -SEQ_CNT 

%R00001 
Sequence 
Counter 

Program: BCC_4000_4 A: 
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44 

45 

46 

47 

3 

49 

50 

51 

52 

53 

StLIVIAN b I tr y 

I 

TMR 
TENTHS 

%R00133 

%R00133 

MOVE INT 

1 

Q-SEQ_CNT 

, 

. 

%R00001 
Sequence 
Counter 

1 

I 

I 

%100003 %M00009 
Selector Switch Step Sequence 

Manual No.9 

10 -PV 1 -IN 

ErGenerator Sequence 9 - 2 
Generator Restart 

SEL_AUTO AUTQLTEST_S... STEP_9 
TMR 

TENTHS 

%R00136 

%R00136 

MOVE INT 

I 1 

IN Q-SEQ_CNT 

_ 

%R00001 
Sequence 
Counter 

H 
%I00001 

Selector Switch 
Auto 

SEL_TEST 

I I I I 

%M00102 %M00009 
Auto 6 Test Step Sequence 
Start / Stop No.9 

2 I I . 
10 -PV 

%100002 
Selector Switch 

Test . 

WGenerator High High Alarm 
Generator Shut Down 

HIGH_HIGH_A.... HH_ALM_OS1 

I I {T}-I 
%Mo0300 %M00110 

High High Alarm High High Alarm 
' One Shot 

HH_ALM_OS1 MOVE INT 

1 

Q-SEQ_CNT 

%R00001 
Sequence 
Counter 

%M00110 
High High Alarm 

One Shot 

1 -IN 

ieGenerator High Alarm 
Generator Not Running, Move to Stop Mode, Step 1 

HIGH_ALM SPD_STP_CRK H_ALM_OS1 

H IA t---I 
%M00320 - %100017 %M00111 
High Alarm Crank Cutout High Alarm One 

Relay Shot 

H111-M°S1 MOVE INT 

I 

%M00111 
High Alarm One 

Shot 

1 -IN 
1 

Q-SEQ_CNT 

- 
; 

. 

%R00001 
Sequence 
Counter 

Generator High Alarm 
Generator Running, Move to Cool Down Mode, Step 9 

P BCC_4000_4 A: 
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55 

56 

57 

58 

59 

60 

61 

62 

63 

HIGH_ALM SPD_STP_CRK H_ALM_OS2 

%M00320 9(100017 %M00112 
High Alarm Crank Cutout High Alarm One 

Relay Shot 

H_ALM_OS2 

%M00112 
High Alarm One 

Shot 

9 

MOVE INT 

1 

N Q -SEQ_CNT 

%R00001 
Sequence 
Counter 

WGenerator Medium Alarm 
Generator Not Running. Move to Stop Mode. Step 1 

MEDIUM_ALM SPD_STP_CRK 

I V 
%M00340 %100017 

Medium Alarm Crank Cutout 
Relay 

M_ALM_OS1 

Tomooll3 
Medium Alarm 

One Shot 

MOVE INT 

1 

1-IN Q-SEQ_CNT 

%R00001 
Sequence 
Counter 

M_ALM_OS1 

1)-1 
%M00113 

Medium Alarm 
One Shot 

WGenerator Medium Alarm 
Generator Running. Move to Transfer to Mains ATS. Step 7 

MEDIUM ALM SPD_STP_CRK 

%M00340 %100017 
Medium Alarm Crank Cutout 

Relay 

M_PLM 0S2 

%M00114 
Medium Alarm 

One Shot 

7- 

MOVE INT 

IN -SEQ_CNT 

%R00001 
Sequence 
Counter 

M_ALM_OS2 

1)-1 
%M00114 

Medium Alarm 
One Shot 

WMains ATS Fail To Close Alarm 
Generator Not Running. Move to Generator Stopped Step 1 

GEN_RUNNING MAINS_ATS_C... M_ATS_ALM_... 

Vl I I 1)-1 
%M00201 %M00382 %M00115 
Generator Mains ATS Mains ATS 
Running Failed to Close Alarm One Shot 

Alarm 
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65 

66 

67 

68 

69 

M_ATS_ALM_... 

%M00115 
Mains ATS 

Alarm One Shot 

1- 

MOVE INT 

1 

IN -SEQ_CNT 

%R00001 
Sequence 
Counter 

WMains ATS Fail To Close Alarm 
Generator Running. Move to Transfer to Generator ATS, Step 4 

GEN_RUNNING MAINS_ATS_C... AUTO TEST_S... 

II II II 

M_ATS_ALM_... 

(T)--1 
.. %M00201 %M00382 %M00102 - %M00116 

Generator Mains ATS Auto & Test Mains ATS 
Running Failed to Close Start / Stop Alarm One Shot 

Alarm 

M_ATS_ALM_... 

1"--- 
%M00116 
Mains ATS 

Alarm One Shot 

4- 

MOVE INT 

1 - 

IN -SEQ_CNT 

%R00001 
Sequence 
Counter 

iGenerator Sequence Counter is Out of Range. 
Reset to Step 1 

ALW_ON 

II 

%S00007 
Always ON 

SEQ_CNT- 

%R00001 
Sequence 
Counter 

1- 

ALW_ON 

II 

%S00007 
Always ON 

SEQ_CNT 

%R00001 
Sequence 
Counter 

LT INT 

IN1 

1N2 

6- 

Program: BCC_4000_4 

EQ INT 

IN2 

MOVE INT 

1 

1 -IN 

1- 

MOVE INT 

1 

IN 

- SEQ_CNT 

%R00001 
Sequence 
Counter 

-SEQ_CNT 

%R00001 
Sequence 
Counter 
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71 

72 

ALW_ON 

%S00007 
Always ON 

EQ INT 

SEQ_CNT - I N1 

%R00001 
Sequence 
Counter 

ALW_ON 

%S00007 
Always ON 

8- N2 

GT INT 

SEQ_CNT--- N1 

%R00001 
Sequence 
Counter 

9 - I N2 

MOVE INT 

1 

1 -N 

MOVE INT 

1 

1 -IN 

-SEQ_CNT 

%R00001 
Sequence 
Counter 

-SEQ_CNT 

%R00001 
Sequence 
Counter 

Program: BCC_4000_4 A: 
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1 

2 

c 

3 

4 

5 

le,Generator High High Alarms 
EM_STP_ALM 

%M00301 
Emergency 
Stop Alarm 

MEN_ALM 

HIGH_HIGH_A... 

%M00302 
MEN Alarm 

OIL_P_SELALM 

%M00303 
Low Oil 

Pressure 
Shutdown 

Alarm 

%M00304 
High Engine 
Temperature 

Shutdown 
Alarm 

RAD_WATER_.. 

I I 

%M00305 
Low Radiator 
Water Level 

Alarm 

SPELOVER_A... 

%M00306 
Over Speed 

Alarm 

%M00300 
High High Alarm 

WGenerator High Alarms 
SPD_UNDER_... 

%M00321 
Under Speed 

Alarm 

VOLTS_UNDE... 

%M00322 
Alternator 

Voltage Under 
Alarm 

VOLTS_OVER... 

%M00323 
Alternator 

Voltage Over 
Alarm 

GEN_CB_TRI... 

%M00324 
Generator CB 
Tripped Alarm 

ALT_TEMP_A... 

%M00325 
Alternator High 

Temperature 
Alarm 

HIGH_ALM H 
%M00320 
High Alarm 

',Generator Medium Alarms 

Proeram: BCC_4000_4 A: ALA 
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11 / l/0/ 1.1`t 

6 FUEL_LEV_EM... 

7 

F 

V Claill 11 

%M00341 
Fuel Empty 

Alarm 

FAIL_TO_STR... 

%M00342 
Fail to Start 

Alarm 

MAINS_ATS_... 

%M00381 
Mains ATS 

Failed to Open 
Alarm 

GEN_ATS_CL... 

%M00384 
Generator ATS 
Failed to Close 

Alarm 

MEDIUM_ALM 

%M00340 
Medium Alarm 

Generator Low Alarms 

Program: BCC_4000_4 A: AL/ 
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9 

10 

OIL_PWALM LOW ALM 

%.M00360 
Low Alarm 

%M00361 
Low Oil 

Pressure 
Warning Alarm 

ENG_TW_ALM 

%M00362 
High Engine 

Temperature 
Warning Alarm 

FUELLEV_L... 

%M00363 
Low Fuel Level 

Alarm 

BAT CHG_AC... 

%M00364 
Battery Charg 

AC Alarm 

BAT_CONT_L... 

%M00365 
Control Battery 

Charger Low 
Voltage Alarm 

BAT_STR_LO... 

%M00366 
Start Battery 
Charger Low 

Voltage Alarm 

MAINS_ATS_.... 

%M00382 
Mains ATS 

Failed to Close 
Alarm 

GEN_ATS_OP... 

%M00383 
Generator ATS 
Failed to Open 

Alarm 

Generator Emergency Stop Alarm 
EM STOP_PB 

--1/1 
%100004 

Emergency Stop 
PB 

EM_STP_ALM ALM_RESET_... --II 
%M00301 %l00006 

Emergency Stop Alarm Reset PB 
Alarm 

Program: BCC_4000_4 A: 

. EM_STP_ALM 
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11 

12 

13 

14 

15 

16 

17 

18 

EM_STP_ALM 

%M00301 
Emergency 
Stop Alarm 

LAMP_TEST_... 

%100005 
Lamp Test PB 

EM_STOP_IND 

%Q00010 
Emergency Stop 

Indicator 

ifGenerator MEN Alarm 
MEN_FLT 

%100024 
MEN Fault Relay 

MEN_ALM 

%M00302 
MEN Alarm 

MEN_ALM 

I I 

%M00302 
MEN Alarm 

LAMP_TEST_... 

%100005 
Lamp Test PB 

ALM_RESET_... 

%100006 
Alarm Reset PB 

MEN_ALM 

%M00302 
MEN Alarm 

MEN_FLT_IND H 
%Q00011 
MEN Fault 
Indicator 

EfGenerator Low Oil Pressure Shut Down Alarm 
OIL_P_LOW_SO OIL_P_DLY 

%100041 %M00207 
Low Oil Pressure Oil Pressure 

Shutdown Alarm Delay 

OIL_P_SD_ALM ALM_RESET_... 

IA 
%m00303 %I00006 

Low Oil Pressure Alarm Reset PB 
Shutdown Alarm 

OIL_P_SD_ALM 

%M00303 
Low Oil 

Pressure 
Shutdown 

Alarm 
LAMP_TEST_... 

I I 

%100005 
Lamp Test PB 

OIL_P_SD_ALM 

%M00303 
Low Oil Pressure 
Shutdown Alarm 

OIL_P_LOW_S... 

%Q00012 
Low Oil Pressure 

Shutdown 
Indicator 

Generator High Engine Temperature Shut Down Alarm 

Program: BCC_4000_4 A: ALA 
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19 

20 

21 

22 

23 

24 

25 

ENGTH1_SD STR_UP_OLY ENG_T_SD_ALM' 

%100043 %M00208 
High Engine Startup Alarm 

Temperature Delay 
Shutdown 

ENG_T_SD_ALM ALM_RESET_... 

%M00304 %I00006 
High Engine Alarm Reset PB 
Temperature 

Shutdown Alarm 

ENG_T_SD_ALM 

%M00304 
High Engine 

Temperature 
Shutdown 

Alarm 
LAM P_TEST_... 

%l00005 
Lamp Test PB 

%M00304 
High Engine 
Temperature 

Shutdown Alarm 

ENG_THI_SD... 

%Q00014 
High Engine 
Temperature' 

Shutdown 
Indicator 

Generator Low Radiator Water Level Alarm 
RAD WATER__ 

%100045 
Low Radiator 
Water Level 

TMR 
TENTHS 

9GR00300 

50 - PV 

RAD_WATER_... 

%M00315 
Radiator Water 
Level Low Delay 

%R00300 

RAD_WATER_... 

RAD WATER_... ALM_RESET_... 

it V 
%M00305 %100006 

Low Radiator Alarm Reset PB 
Water Level 

Alarm 

RAD_WATER_... 

%M00305 
Low Radiator 
Water Level 

Alarm 

LAMP_TEST_... 

H 

%100005 
Lamp Test PB 

%M00315 
Radiator Water 
Level Low Delay 

RAD_WATER_... 

%M00305 
Low Radiator 
Water Level 

Alarm 

RAD_WATER_... 

%Q00016 
Low Radiator 
Water Level 

Indicator 

ofGenerator Over Speed Alarm 

Program: BCC_4000_4 A: ALA 
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26 

27 

28 

29 

30 

31 

GCR 

I I 

%Q00041 
Governor 

Control Relay 

TMR 
TENTHS 

%R00339 

50 -PV 
%R00339 

SPD_OVER SPD_OVER_DLY 

I I 

%100019 %M00316 
Over Speed Over Speed 

Relay Delay Timer 

SPD_OVER_ALM ALM_RESET_... 

IA 
%M00306 %100006 

Over Speed Alarm Reset PB 
Alarm 

SPD_OVER_ALM 

%M00306 
Over Speed 

Alarm 

LAMP_TEST_... 

%100005 
Lamp Test PB 

SPD_OVER_DLY 

%M00316 
Over Speed 
Delay Timer 

SPD_OVER_ALM 

%M00306 
Over Speed 

Alarm 

SPD_OVER _I ND 

%Q00019 
Over Speed 

Indicator 

"5 

EGenerator Under Speed Alarm 
SPD_UNDER STR_UP_DLY 

%100018 %M00208 
Under Speed Startup Alarm 

Relay Delay 

SPD_UNDER_... 

TMR 
TENTHS 

%R00303 

50 PV 
%R00303 

SPD_UNDER_... 

%M00331 
Under Speed 
Alarm Delay 

SPD_UNDER_... ALM_RESET_... 

II 

%M00321 %100006 
Under Speed Alarm Reset PB 

Alarm 

Program: BCC_4000_4 

) I 

%M00331 
Under Speed 
Alarm Delay 

SPD_UNDER_... 

%M00321 
Under Speed 

Alarm 

A: 'LA 
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32 

33 

34 

35 

36 

37 

38 

SPD_UNDER_... 

%M00321 
Under Speed 

Alarm 

LAMP TEST__ 

%l00005 
Lamp Test PB 

SPD_UNDER_I... H 
%Q00020 

Under Speed 
Indicator 

iGenerator Under Voltage Alarm 
VOLTS_UNDER STR_UP_DLY 

%l00020 %M00208 
Under Voltage Startup Alarm 

Relay Delay 

VOLTS_UNDE... 

%M00332 
Under Voltage 
Alarm Delay 

TMR 
TENTHS 

%R00306 

50 PV 
%R00306 

VOLTS_UNDE... ALM_RESET_... 

-I I 

%M00322 %100006 
Alternator Alarm Reset PB 

Voltage Under 
Alarm 

VOLTS_UNDE... 

%,M00322 
Alternator 

Voltage Under 
Alarm 

LAMP TEST_... 

%100005 
Lamp Test PB 

VOLTS_UNDE... 

%M00332 
Under Voltage 
Alarm Delay 

VOLTS_UNDE... 

( 

%M00322 
Alternator 

Voltage Under 
Alarm 

VOLTS_UNDE... 

%Q00022 
Alternator 

Voltage Under 
Indicator 

Generator Over Voltage Alarm 
VOLTS_OVER STR_UP_DLY 

%100021 %M00208 
Over Voltage Startup Alarm 

Relay Delay 

TMR 
TENTHS 

%R00309 

50- PV 
%R00309 

VOLTS_OVER_... 

Program: BCC_4000_4 A: 

%M00333 
Over Voltage 
Alarm Delay 

ALA] 
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39 

40: 

41 

42 

43 

44 

45 

VOLTS_OVER_... 

%M00333 
Over Voltage 
Alarm Delay 

VOLTS_OVER_... ALM_RESET_... 

I/1 

%M00323 %100006 
Alternator Alarm Reset PB 

Voltage Over 
Alarm 

VOLTS_OVER_... 

%M00323 
Alternator 

Voltage Over 
Alarm 

LAMP_TEST_... 

%100005 
Lamp Test PB 

VOLTS_OVER_... 

%M00323 
Alternator 

Voltage Over 
Alarm 

VOLTS_OVER_... 

%Q00023 
Alternator 

Voltage Over 
Indicator 

iGenerator CB Tripped Alarm 
GEN_CB_TRIP GEN_CB_TRIP... 

%100023 
Generator CB 

Tripped 

GEN_CB_TR1P... ALM_RESET_... 

I I IA 
%M00324 %100006 

Generator CB Alarm Reset PB 
Tripped Alarm 

GEN_CB_TRIP.. 

%M00324 
Generator CB 
Tripped Alarm 

LAMP_TEST_... 

%100005 
Lamp Test PB 

) 

%M00324 
Generator CB 
Tripped Alarm 

GEN_CB_TRI P... 

( 

%Q00025 
Generator CB 

Tripped 
Indicator 

irenerator High Alternator Temperature Alarm 
ALT_TEMP STR_UP_DLY 

I I I I 

%l00022 %M00208 
Alternator High Startup Alarm 
Temperature Delay 

Relay 

ALT_TEMP_ALM 

ALT_TEMP_ALM ALM_RESET_... 

II IA 
%M00325 %100006 

Alternator High Alarm Reset PB 
Temperature 

Alarm 

Program: BCC_4000_4 

( ) I 

%M00325 
Alternator High 

Temperature 
Alarm 

A: ALA 
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46 

47 

48 

49 

50 

51 

52 

ALT_TEMP_ALM 

II 

%M00325 
Alternator High 
Temperature 

Alarm 

LAMP TEST__ 

%100005 
Lamp Test PB 

ALT_TEMP _IND 

%Q00024 
Alternator High 

Temperature 
Indicator 

arGenerator Fuel Level Empty Alarm 
FUEL_LEV_EM... 

%l00047 
Fuel Empty 

FUEL_LEV_EM... 

II 

TMR 
TENTHS 

%R00312 

50 - PV 
%R00312 

%M00351 
Fuel Level Empty 

Alarm Delay 

FUEL_LEV_EM... ALM_RESET_... 

1/1 

%M00341 %100006 
Fuel Empty Alarm Reset PB 

Alarm 

FUELLEV_EM... 

%M00351 
Fuel Level Empty . 

Alarm Delay 

FUELLEV_EM... 

%M00341 
Fuel Empty 

Alarm 

FUEL_LEV_EM... FUEL_LEV_EM... 

I 

%M00341 
Fuel Empty 

Alarm 

%100005 
Lamp Test PB 

( 

%Q00017 
Fuel Empty 
Indicator 

WGenerator Fail To Start Alarm 
FAIL_STR_CUT 

II 

%M00204 
Failed to Start 

Counter 

FAIL_TO_STR_... ALM_RESET_... 

if V 
%M00342 %100006 

Fail to Start Alarm Reset PB 
Alarm 

Program: BCC_4000_4 A: 

%M00342 
Fail to Start 

Alarm 
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53 

54 

55 

56 

57 

58 

59 

FAIL_TO_STR_... FAIL_TO_STR__. 

I I 

%M00342 
Fail to Start 

Alarm 

LAMP_TEST_... 

k r i 

%Q00021 
Fail to Start 

Indicator 

. 

1 

%100005 
Lamp Test PB 

larGenerator Low Oil Pressure Warning Alarm 
OIL_P_LOW_W OIL_P_DLY OILP_W_ALM 

)-I I 1 

%I00042 %M00207 
Low Oil Pressure Oil Pressure 

Warning Alarm Delay 

OIL_P_W_ALM ALM_RESET_... 

%M00361 
Low Oil Pressure 
Warning Alarm 

OIL_P_LOW_W... 

)--I 

I IA 
%M00361 %100006 

Low Oil Pressure Alarm Reset PB 
Warning Alarm 

OIL_P_W_ALM 

I 

VA00361 
Low Oil 

Pressure 
Warning Alarm 

LAMP_TEST_... 

%Q00013 
Low Oil Pressure 

Warning 
Indicator 

1 

%100005 
Lamp Test PB 

afGenerator High Engine Temperature Warning Alarm 
ENG_T_HI_W STR_UP_DLY ENG T W ALM 

)----I H 
%100044 

High Engine 
Temperature 

Warning 

ENG_T_W_ALM 

%M00208 
Startup Alarm 

Delay 

ALM_RESET_... 

V 
%100006 

Alarm Reset PB 

%M00362 
High Engine 
Temperature 

Warning Alarm 

ENG_T_HI_W_I... 

( )-1 

H 
%M00362 

High Engine 
Temperature 

Warning Alarm 

ENG T W_ALM 

1 

%M00362 
High Engine 

Temperature 
Warning Alarm 

LAMP_TEST_... 

%Q00015 
High Engine 
Temperature 

Warning 
Indicator 

. 

1 I 

%100005 
Lamp Test PB 

El/Generator Fuel Level Low Alarm 

Program: BCC_4000_4 A: ALA 
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61 

62 

63 

64 

65 

66 

FUEL_LEV_LOW 

II 

%100046 
Low Fuel Level 

FUEL_LEV_LO... 

II 

%M00373 
Fuel Level Low 
Alarm Delay 

50- 

TMR 
TENTHS 

%R00315 

PV 
%R00315 

FUEL_LEV_LO... 

FUEL_LEV_LO... ALM_RESET_... 

II t/1 

%M00363 %100006 
Low Fuel Level Alarm Reset PB 

Alarm 

FUEL_LEV_LO... 

I I 

%M00363 
Low Fuel Level 

Alarm 

LAMP TEST_.. 

I I 

%I00005 
Lamp Test PB 

( 

%M00373 
Fuel Level Low 
Alarm Delay 

FUELLEV LO... 

%M00363 
Low Fuel Level 

Alarm 

FUEL_LEV_LO... 

( 

%Q00018 
Low Fuel Level 

Indicator 

itGenerator Battery Charger AC Fail Alarm 
BAT_CHG_AC 

1 I 

%l00025 
Battery Charger 

AC Relay 

BAT_CHG_AC_... 

TMR 
TENTHS 

%R00318 

1200 - PV 
%R00318 

%M00374 
Battery Charger 
AC Failure Delay 

BAT_CHG_AC_... ALM_RESET_... 

%M00364 %100006 
Battery Charger Alarm Reset PB 

AC Alarm 

Program: BCC_4000_4 A: 

BAT_CHG_AC_... 

%M00374 
Battery Charger 
AC Failure Delay 

BAT_CHG_AC_... 

%M00364 
Battery Charger 

AC Alarm 

ALP 
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67 

68 

69 

70 

71 

72 

73 

BAT_CHGAC_... 

ff 

%M00364 
Battery Charger 

AC Alarm 

LAMP_TEST_... 

ff 

%100005 
Lamp Test PB 

f3AT_CHG_AC_... 

%Q00026 
Battery Charger 

AC Indicator 

WGenerator Control Battery Low Voltage Alarm 
BAT_CONT_LO... 

%100026 
Control Battery 

Charger Low 
Voltage 

TMR 
TENTHS 

%R00321 

300 -PV 
%R00321 

BAT_CONT_LO... 

%M00375 
Control Battery 

Low Voltage 
Delay 

BAT_CONT_LO... BAT_CONT_LO... 

II () 
%M00375 %M00365 

Control Battery Control Battery 
Low Voltage Charger Low 

Delay Voltage Alarm 

BAT_CONT_LO...ALM_RESET_... 

ff 

%M00365 %100006 
Control Battery Alarm Reset PB 

Charger Low 
Voltage Alarm 

BAT_CONT_LO... 

If 

%M00365 
Control Battery 

Charger Low 
Voltage Alarm 

LAMP_TEST_... 

ff 

%100005 
Lamp Test PB 

BAT_CONT_LO... 

%Q00027 
Control Battery 

Charger Low 
Voltage 

Indicator 

Generator Start Battery Low Voltage Alarm 
BAT_STR_LO... 

I I 

%100027 
Start Battery 
Charger Low 

Voltage 

Program: BCC_4000_4 

TMR 
TENTHS 

%R00324 

600- PV 
%R00324 

BAT_STR_LO... 

( 

%M00376 
Start Battery 
Low Voltage 

Delay 

A: ALA 
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74 

75 

76 

77 

78 

79 

80 

82 

BAT_STR_LO... BAT_STR_LO... 

I I 

%M00376 
Start Battery 
Low Voltage 

Delay 

BAT_STR_LO... ALM_RESET_... 

VI 
%100006 

Alarm Reset P8 

\ /-1 
%M00366 

Start Battery 
Charger Low 

Voltage Alarm 

I 

BAT_STR_LO... 

II 
%M00366 

Start Battery 
Charger Low 

Voltage Alarm 

BAT_STR_LO... 

%M00366 
Start Battery 
Charger Low 

Voltage Alarm 

LAMP_TEST_... 

i 

( Y--I 
%Q00028 

Start Battery 
Charger Low 

Voltage 
Indicator 

I 

%I00005 
Lamp Test PB 

*Mains ATS Fail to Open Alarm 
MAINS_ATS_O...GEN_ATS_CLS... MAINS_ATS_C... GEN_RUNNING TMR 

TENTHS 

%R00327 

%R00327 

MAINS_ATS_O... 

( )----1 VI 
%Q00033 

BCC Mains ATS 
Open Command 

MAINS_ATS_O... 

I I I I I I 

%Q00034 %100034 %M00201 
BCC Generator BCC Mains ATS Generator 

ATS Close Closed Running 
Command 

ALM_RESET_PB 

VI 
%100006 

Alarm Reset PB 

100 -PV 

%M00381 
Mains ATS 

Failed to Open 
Alarm 

. 

I 

%M00381 
Mains ATS 

Failed to Open 
Alarm 

*Mains ATS Fail to Close Alarm 
MAINS_ATS_O...GEN_ATS_CLS... MAINS_ATS_C... MAINS_FAILED 

VI 1/1 I/I 
%Q00034 %100034 %100033 

BCC Generator BCC Mains ATS BCC Mains 
ATS Close Closed Failed 
Command 

ALM_RESET_PB 

V) 
%l00006 

Alarm Reset PB 

100 -PV 

TMR 
TENTHS 

%R00330 

%800330 

MAINS_ATS_C... 

I 

%Q00033 
BCC Mains ATS 
Open Command 

MAINS_ATS_C... 

I 

( ) 
%M00382 ' 

Mains ATS 
Failed to Close 

Alarm 

%M00382 
Mains ATS 

Failed to Close 
Alarm 

WGenerator ATS Fail to Open Alarm 
GEN_ATS_CLS... MAINS_ATS_O... GEN_ATS_CLS MAINS_FAILED 

100-PV 

TMR 
TENTHS 

%R00333 

96800333 

GEN_ATS_OP... 

( VI H I I IA 
%Q00034 %Q00033 %l00035 %100033 

BCC Generator BCC Mains ATS BCC Generator BCC Mains 
ATS Close Open Command ATS Closed Failed 
Command 

GEN_ATS_OP... ALM_RESET_PB 

)----1 
%M00383 

Generator ATS 
Failed to Open 

Alarm 

I 1/1 

%M00383 %100006 
Generator ATS Alarm Reset PB 
Failed to Open 

Alarm 

a/Generator ATS Fail to Close Alarm 

Program: BCC_4000_4 A: 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 757 of 835



83 GEN_ATS_CLS... MAINS_ATS_O... GEN_ATS_CLS GEN_RUNNING 

I 

%Q00034 %Q00033 %100035 %M00201 
BCC Generator BCC Mains ATS BCC Generator Generator 

ATS Close Open Command ATS Closed Running 
Command 

GEN_ATS_CLS... ALM_RESET_PB 

II 

%M00384 %100006 
Generator ATS Alarm Reset PB 
Failed to Close 

Alarm 

Program: BCC_4000_4 

TMR 
TENTHS 

GEN_ATS_CLS... 

%M00384 
Generator ATS 
Failed to Close 

Alarm 

%R00336 

100 -PV 
%R00336 

A: AL! 
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1 

2 

4 

5 

7 

8 

9 

10 

11 

13 

14 

ifAudible Alarm Control Logic 
NEW_ALM 

%M00400 
New Alarm 

MR 

%Q00042 
Audible Alarm 

Relay 

uMutes the New Audible Alarm 
ALM_MUTE_PB NEW_ALM 

%100007 %M00400 
Alarm Mute PB New Alarm 

iSets the New Alarm Bit 
EM_STP_ALM 

II 

%M00301 
Emergency Stop 

Alarm 

%M00401 

II 

%M00401 

. MEN_ALM 

II 

%M00302 
MEN Alarm 

%M00402 

%M00402 

011,_P_SD_ALM 

II 

%M00303 
Low Oil Pressure 
Shutdown Alarm 

%M00403 

%M00403 

ENG_T_SD_ALM 

%M00304 
High Engine 

Temperature 
Shutdown Alarm 

%M00404 

%M00404 

RAD_WATER_... 

%M00401 

%M00401 

NEW_ALM 

S 

%M00400 
New Alarm 

%M00402 

%M00402 

NEW_ALM 

%M00400 
New Alarm 

%M00403 

%M00403 

NEW_ALM 

%M00400 
New Alarm 

%M00404 

%M00404 

NEW_ALM 

(s) I 

%M00400 
New Alarm 

%M00305 
Low Radiator 
Water Level 

Alarm 

Program: BCC_4000_4 

%moo4o5 

%M00405 

1 

A: 
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15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

%M00405 

I 

MCI 

%M00405 

SPD_OVER_ALM 

%Iv 
Nen 

%M 

%M00306 
Over Speed 

Alarm 

%M00406 

%M 

NE V 

%M00406 

SPO_UNDER_... 

%M 
New 

%M 

%M00321 
Under Speed 

Alarm 

%M00421 

I 

%M 

NEV 

%M00421 

VOLTS_UNDE... 

( 

VA 
New 

%MI 

%M00322 
Alternator 

Voltage Under 
Alarm 

%M00422 

( 

%MI 

NEV 

%M00422 

VOLTS_OVER_... 

%Ml 

New 

%Mi 

%M00323 
Alternator 

Voltage Over 
Alarm 

%M00423 

I 

%M1 

NEV 

%M00423 

GEN_CB_TRIP... 

1 

( 

%M( 
New 

%Mt 

%M00324 
Generator CB 

Tripped Alarm 

%M00424 

I 

( 

%Mt 

NEVY 

%M00424 

ALT_TEMP_ALM 

( 

%Mt 
New 

%Mt 

%M00325 
Alternator High 

Temperature 
Alarm 

( 
%Mt 

Program: BCC_4000_4 A: 

_ALM 

S} ----1 
00400 
Alarm 

00406 

1 

_ALM 

S} 

00400 
Alarm 

21 

21 

_ALM 

10400 

Alarm 

22 

22 

_ALM 

5) -1 
)0400 
Alarm 

23 

23 

_ALM 

S)-1 
10400 

Alarm 

24 

24 

_ALM 

S)--1 
10400 
Alarm 

25 

25 

AUD_. 

1.1 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 760 of 835



27 

28 

29 

30 

31 

33 

34 

35 

36 

37 

38 

%M00425 NtifY 

I I 

%M00425 

FUEL_LEV_EM... 

( 

%MC 

New 

%MC 

I 

%M00341 
Fuel Empty 

Alarm 

%M00441 

%MC 

NEV 

I 

%M00441 

FAIL_TO_STR_... 

- 
%Mt 
New 

%Mt 
. 

I 

%M00342 
Fail to Start 

Alarm 

%M00442 

%M( 

NEW 

I I 

%M00442 

011,_P_W ALM 

%M( 
New 

%P.01( 

I 

%M00361 
Low Oil Pressure 
Warning Alarm 

%M00461 

. 

%M( 

NEN 

I 

%M00461 

ENG_T W_ALM 

%NtI 

New 

. 
%Ml 

( 
I I 

%M00362 
High Engine 

Temperature 
Warning Alarm 

%M00462 

%Mi 

NEV 

( 
I 

%M00462 

FUEL_LEV_LO... 

%M 
New 

%M 

it 

%M00363 
Low Fuel Level 

Alarm 

%M00463 . 

%M 

NEI 

I 

%M00463 

BAT_CHG_AC_... 

%M 
New 

%M 

it 

%M00364 
Battery Charger 

AC Alarm 

%tvl 

Proarana: BCC_4000_4 A: 

_ALM 

0400 
Alarm 

1 

1441 

_ALM 

s) I 

Alarm 

2 

1442 

_ALM 

S)1 
Alarm 

61 

_ALM 

S) 

)0400 
Alarm 

62 

T) I 

62 

_ALM 

10400 
Alarm 

00463 

00463 

_ALM 

S) 

00400 
Alarm 

00464 

00464 

AUD, 
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39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

%M00464 ND 

%M00464 

BAT_CONT_LO... 

I 

%M 
New 

%M 

%M00365 
Control Battery 

Charger Low 
Voltage Alarm 

%M00465 

I I 

%M 

NEV 

%M00465 

BAT_STR_LO... 

I 

%M 
New 

%M 

I 

%M00366 
Start Battery 
Charger Low 

Voltage Alarm 

%M00466 

I 

%M 

NEV 

%M00466 

MAINS_ATS_O... 

II 

%M 
New 

%M 

%M00381 
Mains ATS 

Failed to Open 
Alarm 

%M00481 

%M 

NEV 

I 

%M00481 

MAINS_ATS_C... 

%M 
New 

%M 

%M00382 
Mains ATS 

Failed to Close 
Alarm 

%M00482 

( 

%M 

NEV 

I 

%M00482 

GEN_ATS_OP... 

%M 
New 

%M 

I 

%M00383 
Generator ATS 
Failed to Open 

Alarm 

%M00483 

I 

( 

%M 

NEV 

%M004.133 

GEN_ATS_CLS... 

it 

( 

%/4 
New 

%M 

%M00384 
Generator ATS 
Failed to Close 

Alarm 

{ 

%M 

Program: BCC_4000_4 A: 

_ALM 

S)--1 
00400 
Alarm 

00465 

00465 

V_ALM 

00400 
Alarm 

00466 

11-1 
00466 

_ALM, 

00400 
Alarm 

00481 

II 1s)-1 
00481 

_ALM 

s)-H 
)0400 
Alarm 

2 

_ALM 

s)-H 

Alarm 

3 

3 

_ALM 

Alarm 

A ID 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 762 of 835



51 
_ . 

%M00484 

%M00484 

Program: BCC4000_4 

Nr 

A: 

NEW_ALM 

(s) I 

%M00400 
New Alarm 

AUD 
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NTB Design 

Folder Name BCC_4000_2 
Nickname C4000_2 
Location C: \Program Files\GE Fanuc Automation \VersaPro 

\Project\BCC_4000_2 
Created 27-Jun-03, 16:36:03 
Modified 03-Jul-03, 18:02:02 
Description BCC, Standby Generator, 4000 
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03-Jul-03 18:02:05 NTB Design Versa Pro (trn) 

Program: BCC_4000_2 

Block Name. AUD_ALM.blk 
Description. Control Logic for the Audiable Alarm Logic. 
Block Type. Ladder 

Page: 2 ' 

C: \ Program Files \ GE Fanuc Automation \ VersaPro \ Project \ BCC_4000_2 AUD_ALM.blk 
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03- Jul -03 18:02:05 
1 

2 

3 

4 

5 

6 

7 

9 

10 

11 

13 

14 

15 

N IB Design VersaPro (tm) Page: 3 
dAudible Alarm Control Logic 

NEW_ALM 

%M00400 
New Alarm 

dMutes the New Audible Alarm 

ALM_MUTE_PB 

%100007 

Alarm Mute PB 

dSets the New Alarm Bit 

EM_STP_ALM 

-I I 

%M00301 
Emergency Stop 

Alarm 

%M0040 I 

%M130401 

MEN_ALM 

--Ii 
%M00302 

MEN Alarm 

%M00402 

OlLP_SD_ALM 

--II 
%M00303 

Low Oil Pressure 
Shutdown Alarm 

%M00403 

%M00403 

ENG_T_SD_ALM 

%M00304 
High Engine 
Temperature 

Shutdown Alarm 

%M00404 

%M004114 

RAD_WATER_LOW 
ALM 

%M00305 
Low Radiator 

Water Level Alarm 

%M00405 

%M00405 

SPO_OVER_ALM 

%M00306 
Over Speed Alarm 

Program: BCC_4000_2 

AAR 

( 

%000042 
Audible Alarm 

Relay 

NEW_ALM 

(RYH 
%M03400 

New Alarm 

%M03401 

(t)-I 
%MC0401 

NEW_ALM 

%M03400 
New Alarm 

%M03402 

%MC0402 

NEWALM 

S 

%M00400 
New Alarm 

%M00403 

n--I 
%M00403 

NEW AIM 

S 

%MC0400 
New Alarm 

%M03404 

%MC0404 

NEW_ALM 

(s-H 
%MC0400 

New Alarm 

%M00405 

1)-1 
%M00405 

NEW_ALM 

) I 

%MC0400 
New Alarm 

%M00406 

((') I 
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03-Ju 
17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

1-03 18:02:05 N "1'13 Design Versa Pro (tm) 
%M00406 NBA 

%M00406 

-----1 

SPD_UNDER_ALM 

%Mi 

New 

%M 

%/v100321 

Under Speed 
Alarm 

%M00421 

VA 

NEV, 

( ---I 
W00421 

VOLTS_UNDER_AL 
M 

VA 
New 

%AA 

----I 
%M00322 

Alternator Voltage 
Under Alarm 

%1400422 

%M 

NEN 

( -I 
%M00422 

VOLTS_OVER_ALM 

%M 

New 

%M 

I 

%M00323 
Alternator Voltage 

Over Alarm 

%M00423 

%M 

NEV 

I 

%M00423 

GENCB_TRIP_AL.. 

%NI 

New 

%N 

I 

%M00324 

Generator CB 
Tripped Alarm 

%M00424 

%Ir 

NEV 

%M00424 

ALT_TEMP_ALM 

%N 

Nev 

%Iv 

II 
%M00325 

Alternator High 
Temperature 

Alum 

%M00425 

%J., 

NE \ 

%M00425 

FUELLEV_EMPTY_A 
1M 

%.1. 

New 

%h 

i 
I 

%.M00341 

Fuel Empty Alarm 

%M00441 

TA 

ND 

I 

%M00441 

FAIL_TO_STR_ALM 

%h 

New 

%I, 

I 

%M00342 

Fail to Start Alarm 
V 
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_ALM 

S 

Alarm 

21 

21 

_AIM 

S 

Alarm 

22 

22 

ALM 

s 

Alarm 

23 

23 

_AIM 

S 

Alarm 

24 

00424 

_ALM 

Alarm 

25 

25 

_ALM 

S 

Alarm 

1 

00441 

_ALM 

Alarm 

2 

'1)-1 
11442 

C: \Program Files\ GE Fanuc Automation \ VersaPro \ Project \ BCC_4000_2 AUD_ALM.blk 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 767 of 835



03-J_u1-03 

32 

18:02:05 
%mma42 

NTB Design Versa Pro (tm) 
NEW_ALM 

Page: 5 

%M00442 

OIL_PW_ALM 

%M00,100 

New Alarm 

%M00461 

%M00361 
Low Oil Pressure 
Warning Alarm 

%M00461 

ILM00461 

NEW_ALM 33 

%M00461 

ENG_TW_ALM 

S 

%M03403 
New Alarm 

%MC0462 34 

%M00362 
High Engine 
Temperature 

Warning Alarm 

%tv100462 

%M00462 

NEW_ALM 35 

%M00462 

1JELLEV_LOW_AL 
M 

%M00400 

New Alarm 

W03463 

%Mnn36.1 

Low Fuel Level 
Alarm 

%M00463 

%M00463 

NEW_ALM 37 

%M00463 

BAT CHG AC AL 
M 

%M00400 
New Alarm 

%M00464 38 

%M00364 
Battery Charger 

AC Alarm 

%M00464 

%M00464 

NEW_ALM 39 

I 

%M00464 %M00403 

New Alarm 

41 

42 

43 

kiCONTLOW_ %M00465 
ALM 

T) I 

%M00365 
Control Battery 
Charger Low 
Voltage Alarm 

%M00465 NEW_ALM 

%M00465 %M013400 

New Alarm 

BAT_STR_LOW_V_A %M00466 
LM 

%M00366 YM00466 
Start Battery 
Charger Low 
Voltage Alarm 

%M00466 NEW_ALM 

s 
%M00466 %M00400 

New Alarm 

4AINS_AlS_OPN_ W.00481 
1A4 

%M00381 %M00481 

Mains ATS Foiled 
to Open Alarm 
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03-Ju 
45 

46 

47 

48 

49 

50 

51 

1-03 18:02:05 NT13 Design Versa Pro (tm) 
%MOCid81 NE) 

---I 
%M004131 

MAINS_ATS_CLS_A 
LM 

%A 

Neu 

Wu 

%M00382 
Moire ATS Failed 
to Close Alarm 

%M00482 

%Ts 

NET 

----I 
%M00482 

GEN_A1S_OPN_AL 
M 

.f.n 

Neu 

%X 

----1 
%M00383 

Generator ATS 

Fated to Open 
Atom 

%M00483 

Istu 

NET 

I 

GEN_ATSCLS_AL 
M 

Wu 

Neu 

7.1, 

%M00384 
Generator ATS 

Failed to Close 
AJcsrm 

%M00484 

1st, 

NET 

IsM00484 %A 

Neu 

Program: BCC_4000_2 

Page: 6 
AIM 

S 

Alarm 

2 

2 

_ALM 

S 

Norm 

1)-1 
400483 

ALM 

S 

Alarm 

TH-1 
AC04841 

_ALM 

s )---I 

Alarm 
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Program: BCC_4000_2 

NTB Design Versa Pro (tm) Page: 7 

Block Name* ALARM.blk 
Description. Control Logic for the Generator Alarms. 
Block Type* Ladder 

N 
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03-Ju 

2 

3 

4 

5 

NTB Design VersaPro (tri) Pa e: 8 
dGenerator High High Alarms 

EMSTP_ALM HIGHHIGH_ALM 

%M00301 
Emergency Stop 

Alarm 

MEN_ALM 

( )----1 
1.M00300 

High High Alarm 

%M00302 
MEN Alarm 

OIL_P_SD_ALM 

%M00303 

Low Oil Pressure 
Shutdown Alarm 

ENGT_SDALM 

%M00304 
High Engine 
Temperature 

Shutdown Alarm 

RAD WATER LO 
W_AIM 

-I 
%MOM 

Low Radiator 
Water Level 

Alarm 

SPD_OVERA1M -I 
%M00306 

Over Speed Alarm 

dGenerator High Alarms 

SPD_UNDER_ALM HIGH AIM 

)----I 
%M00321 

Under Speed 
Alarm 

VOLTS_UNDER_AL 
M 

%1.100320 

High Alarm 

1.1.400322 

Alternator 
Voltage Under 

Alarm 

VOLTS_OVER_AL 
M 

I 

%M00323 
Alternator 

Voltage Over 
Alarm 

GEN_CBIRIPAL 
M 

%M00324 
Generator CB 
Tripped Alarm 

ALTJEMP_ALM 

I 

%M00325 
Alternator High 

Temperature 
Alarm 

dGenerator Medium Alarms 
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03-1u1-03 18:02:05 NIB Design Versa Pro (trn) Page: 9 

A 
FUEL _A LEV_EMPTY 

I 

7 

8 

9 

%M03341 
Fuel Empty Alarm 

rAIL_TO_STR_ALM 

II 
%Iy100342 

Fail to Start Alarm 

MAINS_AIS_OPN 
ALM 

%Mr30381 

Mains ATS Foiled 
to Open Alarm 

GENATS_CLSAL 
M 

----I I 

%M00384 
Generator ATS 
Fated to Close 

Alarm 

MEDIUM ALM 

%M03340 
Medium Alarm 

Generator Low Alarms 

OIL_P_W_ALM LOWALM 

%MC0360 
Low Alarm 

%M00361 

Low Oil Pressure 
Warning Alarm 

ENG_TW_ALM 

%M00362 
High Engine 
Temperature 

Warning Alarm 

FUEL_LEV_LOW_ 

LM 

%M00363 
Low Fuel Level 

Alarm 

BAT_CHG_AC 
M 

%M00364 
Battery Charger 

AC Alarm 

BAT_CONT LOW 
V_ALM 

%M00365 
Control Battery 

Charger low 
Voltage Alarm 

BAT_STR_LOW_V_ 
ALM 

%M00366 
Start Battery 
Charger Low 

Voltage Alarm 

MAINS_ATS_CLS 
ALM -II 

%M003132 

Mains MS Failed 
to Close Alarm 

GENATS_OPN_A 
LM 

---I I 

W00383 
Generator ATS 

Failed to Open 
Alum 

dGenerator Emergency Stop Alarm 
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03+11-03 18:02:05 
10 

EMSTOP_P8 

11 

12 

13 

14 

15 

16 

17 

18 

NTB Design VersaPro (tm) 
EMSTP_ALM 

1 

Page: 10 

---1/ I 

%100004 

Emergency Stop 
PB 

EM_STP_ALM ALM_RESET_PB 

I- 
Alarm Reset PB 

\ / I 

%M03301 
Emergency Stop 

Alarm 

EM_STOP_IND 

)---I 

IV 
%M00301 

Emergency Stop 
PJorrn 

EM_STP_ALM 

----I 
%M00301 

Emergency Stop 
Alarm 

LAMP_TEST_PB 

%000010 
Emergency Stop 

Indlootor 

I 

Lamp Test PB 

dGenerator MEN Alarm 

MEN FLT MEN_ALM 

( ) I 
I 

%100024 

MEN Fault Relay 

MEN_ALM ALM_RESET_PB 

Alarm Reset PB 

MEN Norm 

MEN_FLT_IND 

)1-I 

I I---H/1- 
%M00302 

MEN Alarm 

MEN_ALM 

I 

%M00302 

MEN Alarm 

LAMP_TEST_PB 

%Q00011 
MEN Fault 
Indicator 

I. 

Lamp Test PB 

Generator Low Oil Pressure Shut Down Alarm 

OIL_PLOW SD OIL_P_DLY OILPSD_ALM 

( )11-1 
I 

%I00041 %M00207 

Low Oil Pressure Oil Pressure 
Shutdown Alarm Delay 

OIL_P_SD_ALM ALMRESET_PB 

Low Oil Pressure 
Shutdown Alarm 

OIL_P_LOW_SD_IN 
D 

( )--II 

--I I /I 
%A400303 %g0006 

Low Oil Pressure Norm Reset PB 

Shutdown Alarm 

OIL_P_SO_ALM 

I 

Low Oil Pressure 
Shutdown Alarm 

LAMP_TEST_PB 

%002012 
Low Oil Pressure 

Shutdown 
Indicaior 

-I 
Lanp Test PB 

dGenerator High Engine Temperature Shut Down Alarm 
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03-Jul-03 18:02:05 N I B Design VersaPro (tm) Page: 11 
19 ENG_T_HI_SD STR_UP_DLY -I I I 

%103043 %M00208 
High Engine Startup Alarm 
Temperature Delay 

Shutdown 

ENG_TSDALM ALMRESET_PB 

A 

ENGT_SDALM 

%M00304 %100306 

High Engine Alarm Reset PB 

Temperature 
Shutdown Alarm 

20 ENG_TSD_ALM 

21 

%M00304: 
High Engine 
Temperature 

Shutdown Alarm 

LAMP_TEST_PB 

%100005 

Lamp Test PB 

%MC0304 

High Engine 
Temperature 

Shutdown Alarm 

ENG_T_HI_SD_IND 

) I 

%003014 
High Engine 
Temperature 
Shutdown 
Indicator 

dGenerator Low Radiator Water Level Alarm 

22 RAD_WATER_LOW 

23 

24 

25 

26 

-II 
%10304S 

Low Radiator 
Water level 

TMR TENTHS 

%R003C0 

50 -PV 
%1700300 

RADWATERLOW 
DLV 

RAD_WATERLOW 
DLV 

) I 

%MC0315 

Radiator Water 
Level Low Delay 

RADWATERLOW 
ALM 

%M00315 
Radiator Water 
level Low Delay 

RAD_WATER_LOW ALM_RESET_PB 
_ALM 

%M00305 %100006 

Low Radiator Alarm Reset PB 

Water level Alarm 

RAD WATER_LOW 
_ALM 

%MC0305 

Low Radiator 
Water Level Alarm 

RAD_WATER_LOW 
IND 

%M00305 
low Radiator 
Water Level 

Alarm 

LAMP_TEST_PB 

%IC0005 

Lamp Test PB 

) I 

%C03016 
Low Radiator 
Water Level 

Indicator 

orenerator Over Speed Alarm 

GCR 

%000041 
Governor Control 

Relay 

TMR TENTHS 

%R00339 

50 -PV 
%R00339 

SPD_OVER_DLY 

Program: BCC_4000_2 

( 

%M00316 
Over Speed Delay 

Timer 
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03- Jul -03 18:02:05 
27 SPD_OVER SPD_OVER_DLY 

I I I I 

28 

29 

30 

31 

32 

33 

34 

%103019 %M03316 
Over Speed Relay Over Speed 

Delay Brner 

SPDOVERALM ALM_RESET PB 

%M00306 %100036 
Over Speed Alarm Alarm Reset PB 

SPO_OVER_ALM 

NTB Design VersaPro (tm) Page: 12 
SPD_OVER_XM 

I.M00306 
Over Speed Alarm 

%M00306 
Over Speed 

Alarm 

LAMP TEST-PB 

%100005 

Lamp Test PB 

SPDOVER_IND 

%003019 
Over Speed 

Indicator 

orenerator Under Speed Alarm 

SPO_UNDER STR_UP_DLY 

%100018 %M00208 

Under Speed Startup Alarm 
Relay Delay 

SPO_UNDER_DLY 

TMR TENTHS 

%R00303 

50 -PV 
%R00303 

SPD_UNDER_DLY 

( 
%M03331 

Under Speed 
Alarm Delay 

SPD_UNDERALM 

%Main, 
Under Speed 
Alarm Delay 

SPD_UNDER_ALM ALM_RESET_PB 

I VI 
%.M00321 %100306 

Under Speed Alarm Reset PB 

Alarm 

SPO_UNDERJLLM 

I I- 

%M00321 
Under Speed 

Alarm 

LAMP_TEST_PB 

%IC0005 
Lamp Test PB 

%M00321 

Under Speed 
Alarm 

SPD_UNDER_IND 

%0000213 

Under Speed 
Indicator 

Generator Under Voltage Alarm 

VOLTS_UNDER STR_UP_DLY 

%103020 %M00206 
Under Voltage Startup Alarm 

Relay Delay 

Program: BCC_4000_2 

TMR TENTHS 

%1;00X15 

50 -PV 
%110D306 

VOLTSUNDER_D... 

( 

%MC0332 
Under Voltage 

Alarm Delay 
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35 VOLTS_UNDER_D.. 

-II 

36 

37 

38 

39 

40 

41 

42 

%M00332 
Under Voltage 
Alarm Delay 

NTB Design VersaPro (tm) Page: 13 
VOLTS_UNDER_AL 
M 

.OLTS_UNDER_AL ALM_RESET_PB 
M 

%M00322 %100006 

Alternator Voltage Alarm Reset PB 

Under Alarm 

VOLTS_UNDER_AL 
M 

I 

%M00322 
Alternator 

Voltage Under 
Alarm 

LAMP_TEST_PB 

-II 
%MOOS 

Lamp Test PB 

%M00322 
Alternator Voltage 

Under Alarm 

VOLTS_UNDER_IND 

%000022 
Alternator Voltage 

Under Indicator 

ri Generator Over Voltage Alarm 

VOLTS_OVER STR_UP_DLY 

I I 

%100021 %A.400208 

Over Voltage Startup Alarm 
Relay Delay 

VOLTS_OVER_DLY 

TMR TENTHS 

%R00309 

-PV 
%P00309 

VOLTS OVER DLV 

( 

%M03333 
Over Voltage 
Alarm Delay 

VOLTS OVER AIM 

%M03333 
Over Voltage 
Alarm Delay 

VOLTSOVERALM ALMRESETPB 

%M03323 %100006 

Alternator Voltage Alarm Reset PB 

Over Alarm 

VOLTS_OVER_ALM 

If 
%M00323 
Alternator 

Voltage Over 
Alarm 

%M03.323 

Alternator Voltage 
Over Alarm 

VOLTS_OVER NO 

LAMP_TEST_PB 

-II 
%IC0005 

Lamp Test PB 

%000023 
Alternator Voltage 

Over Indicator 

EGenerator CB Tripped Alarm 

GEN_CB_TRIP GENCB_TRIP_AL... 

%1130023 

Generator CB 
Tripped 

GENCB_TRIPAL... ALM_RESETPB 

I IIA 
%M03324 W0006 

Generator CB Alarm Reset PB 

Tripped Alamo 

Program: BCC_4000_2 

( 
%MOWN 

Generator CB 
Tripped Alarm 
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43 GENC8_118PAL 

44 

45 

46 

47 

48 

49 

50 

51 

NTB Design Versa Pro (tm) 
GEN_CB_TRIP_IND 

Page: 14 

I I 

%M00324 
Generator CB 
Tripped Alarm 

LAMP_TEST_PB 

\ / I 

tt.000025 
Generator CB 

Tripped Indicator 

--1 
Lamp Test PB 

dGenerator High Alternator Temperature Alarm 

ALT TEMP STR_UP_DLY ALT_TEMP_ALM 

)----1 II 
Alternator High 

Temperature Relay 

ALTTEMP_ALM 

II 
Irr.M03208 

Startup Alarm 
Delay 

ALM_RESELP0 

%ME0325 
Alternator High 

Temperature 
Alarm 

I 1-1/1---- 
%trA00325 

Alternator High 
Temperature 

Alarm 

ALTTEMPALM 

Alarm Reset PB 

ALT_TEMP_IND 

)---I 
%M00325 

Alternator High 
Temperature 

Alarm 

LAMP_TEST_PB 

%900024 
Alternator High 
Temperature 

Indicator 

Lamp Test PB 

dGenerator Fuel Level Empty Alarm 

FUEL_LEV_EMPTY 
TMR TENTHS 

%R00.312 

pv 
%800312 

FUEL_LEV_EMPTY_C 

LY 

( )-----1 
I 

%100047 

Fuel Empty 

50 _ 

I.M00351 
Fuel Level Empty 

Alarm Delay 

FUELLEVEMPTYC FUEL_LEV_EMPTY_A 

LV LM 

( )----I 
%MOMS] 

Fuel Level Empty 
Alarm Delay 

FUELLEVEMPTY_A ALMRESET_PB 
LM 

%M00.311 

Fuel Empty Alarm 

1-1/1- 
%M00.341 

Fuel Empty Alarm Alarm Reset PB 

FUEL_LEV_EMPTY_A FUELLEV_EMPIY_I 

LM ND 

)----1 iI 
%MOGUL 

Fuel Empty Alarm 

LAMP_TEST_PB 

%000017 
Fuel Empty 
Indicator 

%100005 

Lamp Test PB 

dGenerator Fail To Start Alarm 
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52 FAIL_STRCNT 

53 

54 

55 

56 

57 

58 

59 

60 

%M00204 
Failed to Start 

Counter 

rAILTO_STR_ALM ALM_RESET_PB 

I I IA 
%M00342 %MO% 

Fail to Start Alarm Alarm Reset PEI 

FAIL_TO_STR_ALM 

NTB Design VersaPro (tm) Page: 15 
FAILJOStRALM 

%M00342 
Fall to Start Alarm 

FAILJOSTR_IND 

%M00342 
Fail to Start Alarm 

LAMP_TEST_PB 

%100005 

Lamp Test PB 

%000021 
Ed to Start 
Indicator 

Generator Low Oil Pressure Warning Alarm 

OIL_P_LOW_W 

%0XI42 

OIL_P_DLY OIL_P_W_ALM 

%M00207 
Low Oil Pressure Oil Pressure 

Warning Alarm Delay 

OIL_P_W_ALM ALM_RESET_PB 

I 1--1/1- 
%100005 

Low Oil Pressure Alarm Reset PB 

Warning Alarm 

OIL_P_W_ALM 

%M013361 

Low Oil Pressure 
Warning Alarm 

LAMP_TEST_PB 

%103005 

Lamp Test PB 

( 

%M00361 

Low Oil Pressure 
Warning Alarm 

OIL_P_LOW_W_IN 

%000013 
Low 00 Pressure 

Warning Indicator 

dGenerator High Engine Temperature Warning Alarm 

ENGTHIW STR_UP_DLY 

%I00044 %M03208 
High Engine Startup Alarm 
Temperature Delay 

Warning 

ENG_TW_ALM ALM_RESET PB 

I VI 
%M00362 %100006 

High Engine Alarm Beset Fe 

Temperature 
Warning Alarm 

ENG_TW_ALM 

%WOW 
High Engine 
Temperature 

Warning Alarm 

LAMP_TEST_PB 

%100005 

Lamp Test PB 

ENG_TW_ALM 

) 

%M03362 
High Engine 

Temperature 
Warning Alarm 

ENGTH1_W_IND 

( ) I 

%000015 
High Engine 
Temperature 

Warning Indicator 

dGenerator Fuel Level Low Alarm 
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61 FuEL-LEv-L°w 

62 

I I 

%100046 

Low Fuel Level 

TMR TENTHS 

FUEL_LEV_LOW_DL 
V 

I 

%M00373 
Fuel Level Low 
Alarm Delay 

1.1;00315 

-PV 
%R003l5 

NTB Design VersaPro (tm) Page: 16 
FUEL_LEV_LOW_DL 

%M03373 
Fuel Level Low 

Alarm Delay 

FUEl_LEV_LOW_AL 
M 

FUEL_LEV_LOW_AL ALM_RESET_PB 
M 

%M00363 %100006 

Low Fuel Level Alarm Reset PB 

Alarm 

63 FUELLEV_LOW AL 

I- I 

64 

65 

66 

67 

68 

%M00363 
Low Fuel Level 

Alarm 

LAMP_TEST_PB 

lI 
%IC0005 

Lamp Test PB 

ISM00363 
Low Fuel Level 

Alarm 

FUEL_LEV_LOW_IN 

%GOMIS 
Low Fuel Level 

Indicator 

dGenerator 
Battery Charger AC Fail Alarm 

BAT CHGAC 

%100025 

Battery Charger 
AC Relay 

BAT CHGAC DLV 

IMP TENTHS 

%R0031B 

600 -PV 
7.1;003103 

BAT_CHG_AC_DLY 

( 

Battery Charger 
AC Faiure Delay 

BAT_CHG_AC_AL 
M 

%M08374 
Battery Charger 
AC Failure Delay 

BAT_CHG_AC_AL ALM_RESET_PB 

M 

A 
%M011364 %100006 

Battery Charger Alarm Reset PO 

AC Alarm 

8ATCHG_AC_AL 
M 

I I 

( 
%MEOW 

Battery Charger 
AC Alarm 

BAT_CHG_AC_IND 

%.M00384 

Battery Charger 
AC Alarm 

LAMP_TEST_PB -II 
%100005 

Lamp Test PB 

1.0001326 

Battery Charger 
AC Indicator 

dGenerator 
Control Battery Low Voltage Alarm 
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E\17TCONTLOW_ 

70 

71 

72 

73 

74 

75 

76 

%103026 

Control Battery 
Charger Low 

Voltage 

BAT_CONTLOW_ 
V DLY 

TMR TENTHS 

%R00321 

300 -PV 
%R03321 

NTB Design VersaPro (tm) Page: 17 
BAT_CONT_LOW_ 
VDLY 

%M00375 

Control Battery 
Low Voltage 

Delay 

BAT_CONT_LOW_ 
V_ALM 

96M0037S 

Contra Battery 
Low Voltage 

Delay 

BAT_CONTLLOW_ ALM_RESET_PB 
V_ALM 

%M00365 
Contra 

%100006 

Control Battery Alarm Reset PB 

Charger Low 
Voltage Alarm 

BAT CONT_LOW_ 
V_A-LM 

( 
%M01.365 

Conhol Battery 
Charger Low 

Voltage Alarm 

BAT_COM_LOW_ 
VIND 

1.M03365 
Conhol Battery 

Charger Low 
Voltage Alarm 

LAMP_TEST_PB 

%103005 

lamp Test PB 

( 

%030027 
Conhol Battery 
Charger Low 

Voltage Indicator 

dGenerator 
Start Battery Low Voltage Alarm 

BAT_STR_LOW_V 

%100027 

Start Battery 
Charger Low 

Voltage 

IBAT_STR_LOW_V_D 

%M0C1376 

Start Battery Low 
Voltage Delay 

TMR TENTHS 

%E00324 

600 -PV 
%R00324 

BAT_STRLOW_V_A ALM_RESEI_PB 
IM 

I VI 
96M00366 %100006 

Start Battery Alarm Reset PB 

Charger Low 
Voltage Alarm 

BATSTR LOW_V_A 
LM 

YM00366 
Start Battery 
Charger Low 

Voltage Alarm 

LAMP_TEST_PB 

%10:1005 

Lamp Test PB 

BAT_STR_LOW_V_D 
LY 

%MC0376 
Start Battery Low 
Voltage Delay 

BAT_STR_LOW_V_A 
LM 

( Y-1 
%M00366 

Start Battery 
Charger Low 

Voltage Alarm 

BAT_S1R_LOW_V_I 
ND 

%020328 
Start Battery 
Charger Low 

Voltage Indicator 

dMains ATS Fail to Open Alarm 
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78 

79 

80 

81 

82 

83 

NTB Design VersaPro (tm) Page: 18 
r.r....,,_vrri_ NIMI43_,11.3_,La V _ tri1(1,11V11,.. 
CMD -II I 

IMP TENTHS 

%R03327 

%R00327 

MAINb_Al JCATI_ 
ALM 

II 
%0000.13 %IOmsa %M00201 

BCC Mains ATS BCC Moins ATS Generator 
Open Command Closed Running 

MAINS_ATS_OPN_ ALM_RESET_PB 
ALM 

5D -w 

( ) I 

%M03381 
Mains ATS Failed 
to Open Norm 

-I I IA 
%M00381 

Mains ATS Failed Alarm Reset PB 

to Open Alarm 

Ey/Mains ATS Fail to Close Alarm 

MAINS_ATSOPN_ MAINS_ATS_CLS MAWS FAILED 
CMD 

IMP TENTHS 

9L.R00330 

%.P00.330 

MAINS_ATS_CLS_A 
LM 

( )--1 1/1-1A-V--- 
%000033 %100034 %100033 

BCC Mains ATS BCC Mains ATS BCC Mains Failed 
Open Command Closed 

MAINS_ATS_CLS_A ALM_RESET_PB 

LM 

5o -w 

%M03382 
Mains MS Riled 
to Close Atom) 

---I 1---VI 
%M00382 

Moira ATS Failed Alarm Reset P8 

to Close Alarm 

Generator ATS Fail to Open Alarm 

GEN_ATS_CLS CM GEN_ATS_CLS MAINS_FAILED 
D 

IMP TENTS H 

%R00333 

%P00333 

GEN_ATS_OPN_AL 
M 

%0000,14 %100035 %100033 

50 -w 

%M03383 
Generator MS 
Failed to Open 

Alarm 

BCC Generator BCC Generator BCC Mains Foiled 
ATS Close MS Closed 

Command 

GEN_ATS_OPN_AL ALM_RESET_PB 
M I-IA 

96M00383 %100006 

Generator ATS Alarm Reset PB 

Paled to Open 
Alarm 

dGenerator ATS Fail to Close Alarm 

GEN_ATS_CLS_CM GENATS_CLS GENRUNNING 
D 

IMP TENTHS 

1,1d00336 

Vi00336 

GEN_ATS_CLS_AL 
M 

910000.34 %100035 %M00201 

BCC Generator BCC Generator Generator 
ATS Close ATS Closed Running 

Command 

GEN_ATS_CIS_AL ALM_RESET_PB 

M 

SO 
_w 

( )----I 

Generator MS 
Foiled to Close 

Alorm 

I---IA 
%M00384 

Generator ATS Alarm Reset PB 

Faded to Close 
Alarm 

Program: BCC_4000_2 C: \Program Files\ GE Fanuc Automation \VersaPro \ Project \BCC_4000_2 ALARM.blk 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 781 of 835



03-Jul-03 18:02:05 NTB Design Versa Pro (trn) Page: 19 

Block Name. SEQ.blk 
Description. Control Logic for the Generator Operation Sequences. 
Block Type. Ladder 
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5 

6 

NTB Design VersaPro (tm) Page: 20 
dGenerator OFF State 

SELAUTO SEL_TEST SELMAN 

1/1-- 
96100001 %XX= 7.100003 

Selector Switch Selector Switch Selector Switch 
Auto Ted Manual 

GEN_OFF 

1.8400101 
Generator OFF 

MOVE INT 

1 -IN Q- SEOCNT 

96800001 

Sequence 
Counter 

TMR TENTHS 

%1100100 

25 -pv 
%R00100 

GEN_OFF 

) I 

%1,400101 

Generator OFF 

dGenerator Automatic Start and Stop Logic 

MAINS FAILED MAINS_FAILSTP 

1 VI 
70171 %6/00104 

BCC Mains Failed Mains Foiled Stop 

REMOTE_STR 

96M00103 

Remote Start 

TEST_STR 

1 

761400106 

Ted Start 

AUTOTEST_STR 

%M00102 
Auto & Test Start / 

Stop 

MAINS-FAILED 

A 

REMOTE_STR REMOTE_STP 

966/.00103 %6400105 

Remote Start Remote Stop 

TEST_STP 

A 
%M00107 
Test Stop 

GEN OFF HIGH_H1GH_ALM HIGH_ALM MEDIUM_ALM 

%8400101 %M00300 %M00320 %M00340 

Generator OFF High High Alarm High Atom Medium Alarm 

1.1000.13 

BCC Mcins Foiled 

SEL_AUTO REM_STR 

--II 
%100001 

Selector Switch 
Auto 

TMR TENTHS 

%1600106 

1200 -p.r 

%RC0106 

7.103036 
BCC Remote Start 

MAINSATS_CLS_A GEN_RUNNING 
IM 

%M00382 %M00201 
Mains ATS Failed Generator 
to Close Alarm Running 

REMOTESTR 

%M00103 
Remote Start 

Program: BCC_4000_2 

TMR TENTHS 

%ROO ICU 

5 -PV 
1.1;00103 

AUTO_TEST_STR 

( 

7.M00102 
Auto & Test Start / 

Stop 

REMOTE_STP 

1/- 
%8400105 

Remote Stop 

TMR TENTHS 

1.1703109 

5 -PV 
%R00109 

MAJNS_FAJL_STP 

%M03104 
Moire FoAed Stop 

REMOTE_STR 

) 

%M00103 
Remote Start 
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8 SEL_AUTO 

I I 

9 

10 

11 

12 

13 

%100001 

Selector Switch 
Auto 

SEL_TEST 

II 
%100002 

Selector Switch 
Test 

SEL_TEST 

96100002 

Selector Switch 
Test 

REM SIP 

I I-- 
16100037 

BCC Remote 
Stop 

HIGH_HIGH_AL6A 

%M03300 
High High Alarm 

H1GH_ALM 

II 
%M03320 

High Alarm 

MEDR1M_ALM 

II 
%M00340 

Medium Alarm 

5- 

TMR TENTHS 

%1/00112 

pv 
%R00112 

NIB Design VersaPro (tm) Page: 21 

IMR TENTHS 

%R00115 

10 -pv 
%R00115 

REMOTE_STP 

( )---I 
%,0,105 

Remote Stop 

MAR TENTHS 

%ROOM 

10 pv 
%R00118 

TEST SIR 

) I 

%M00106 
Test Start 

TEST STP 

%M00107 
Test Stop 

is4Generator Sequence 1 -- 2 
=5 Starting the Generator 

GEN RUN OFF HIGH HIGH_ALM HIGH_ALM MED1UMALM SELAUTO 

%M00108 %M00300 %M03.320 %M03340 

3enerator Run Off High High Alarm High Alarm Medium Alarm 

SPD_STP_CRK 

II 
%100017 

Crank Cutout 
Relay 

OFDT TENTHS 

%R00121 

150 -pv 
%R00121 

AUTOTEST_STR STEP_1 

V00001 %M00102 
Selector Switch Auto & Test Start 

Auto / Stop 

SEL_TEST AUTO_TEST_STR 

I I 

%100002 %M03102 
Selector Switch Auto & Test Start 

Test / Slop 

SELMAN MAN_STR PB 

II II 
%100003 1.100008 

Selector Switch Monad Start PB 

Manual 

%M00001 
Step Sequence 

No.1 

MOVE INT 

2-IN 0- SEO_CNT 

1.1/003131 

Sequence 
Counter 

GEN_RUNOFF 

Program: BCC_4000_2 

( 

%M031013 

Generator Run Off 
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14 

STEP -1 

15 

16 

17 

18 

19 

20 

21 

22 

NTB Design VersaPro (tm) Page: 22 
ENABLE_OFFUNE 

P 

%M00001 %M00109 
Step Sequence Enable Generator 

No.1 to go Offline 

c-,74Generator Sequence 2 -- 3 
-i-=3 Generator Running at Rated Speed 

Generator Warmup Time 
SELAUTO GEN_RUNNING STEP2_E 

---II 
%100001 

Selector Switch 
Auto 

SEL_TEST 

II 
%100002 

Selector Switch 
Test 

%M00201 %M00302 
Generator Step Sequence 

Running No.2 

SELMAN GENRUNNING STEP_2_E 

50- 

-II I II 
%103053 %&100201 %M00002 

Selector Switch Generator Step Sequence 
Manual Running No.2 

IMP TENTHS 

96R00124 

PV 
%.R00124 

MOVE INT 

50- 

IMP TENTHS 

%R03127 

PV 
%F700127 

3- 0 

SEL_AUTO SPDSTP_CRK AUTO_TEST_STR STEP_2_E 

%100001 

Selector Switch 
Auto 

SEL-TEST 

%IC0002 

Selector Switch 
Test 

SEL_AUTO 

I I 

96100001 

Selector Switch 
Auto 

SELTEST 

II 
%100002 

Selector Switch 
Test 

SELMAN 

%100003 

Selector Switch 
Manual 

%I00017 %M00102 %M00002 

Crank Cutout Auto & Test Start / Step Sequence 
Relay Stop No.2 

SPD_STP_CRX AUTO_TEST_STR STEP_2_E 

MOVE INT 

3- 

MOVE INT 

BJ 0 

1 -IN - SR) CNT 

%100017 %M00102 %MOO= 
Crank Cutout Auto & Test Start / Step Sequence 

Relay Stop No.2 

SPDSTPCRK MAN_STPPEI STEP2_E 

%100017 %100009 %5400002 

Crank Cutout Manual Stop P9 Step Sequence 
Relay No.2 

SELMAN SPD_STP_CRIC MAN_STP_Pil STEP_2_E 

%100003 %100017 %100009 %MOO2 
Selector Switch Crank Cutout Manual Stop PB Step Sequence 

Manual Relay No.2 

%R00001 

Sequence 
Counter 

MOVE INT 

9-IN o- SEO_CNT 

MOVE INT 

IN 0 

%ROCCO) 

Sequence 
Counter 

- SEO_CNT 

MOVE INT 

%1903001 

Sequence 
Counter 

9 -IN o- 5E0 CNT 

%R00001 

Sequence 
Counter 

- SEO_CNT 

%1900001 

Sequence 
Counter 

SEQ_CNT 

%ROOM 

Sequence 
Counter 

E4Generator Sequence 3 -- 4 
'1=5 Generator Running at Rated Speed 

Transfer to Generator ATS 
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23 SEL_AUTO GEN_RUNNING STEP 3 

24 

25 

26 

27 

28 

29 

I I 

%100001 

Selector Switch 
Auto 

SELTEST 

II 
%I0:002 

Selector Switch 
Test 

I I I I 

W03201 %M00003 
Generator Step Sequence 
Running No.3 

MOVE INT 

4-IN -SEOCNT 

SELMAN GENRUNNING MAN_TRF_GEN_PB 

II I 

%100003 %M00201 %100311 %&400003 
Selector Switch Generator Manual Transfer to Step Sequence 

Manual Running Generator PB No.3 

STEP _3 

SELAUTO AUTO_TEST SIR STEP _3 

%100001 

Selector Switch 
Auto 

SEL_TEST 

1.100002 
Selector Switch 

Test 

%M00102 %M00333 
Auto & Test Start / Step Sequence 

Stop No.3 

SEL_MAN MAN_STP_P8 STEP_3 

MOVE INT 

NTB Design VersaPro (tm) 

%R00001 
Sequence 

Counter 

MOVE INT 

4 -IN o_ SEOCNT 

9-IN -SEOCNT 

%100003 %100009 %M00003 
Selector Switch Manual Stop PB Step Sequence 

Manual No.3 

%030001 
Sequence 

Counter 

MOVE INT 

9-IN 0- SEO_CNT 

%R03001 
Sequence 

Counter 

%000001 

Sequence 
Counter 

Page: 23 

EF4Generator Sequence 4 -- 5 

1=0. Generator Running Online 
GENRUNNING MAJNS_ATSCLS GEN_ATS_CLS SELAUTO 

%100001 

Selector Switch 
Auto 

SEL_TEST 

%100002 

Selector Switch 
Test 

SEL_MAN 

STEP_4 

%M00201 %.100034 %100335 %M00004 
Generator BCC Mains ATS BCC Generator Step Sequence 

Running Closed ATS Closed No.4 

GEN RUNNING MAINSATS_CLS GENATS_CLS STEP_4 

%100003 %M00201 vocou %00035 %M00004 

Selector Switch Generator BCC Mains ATS BCC Generator Step Sequence 
Manual Running Closed ATS Closed No.4 

MOVE INT 

5 -1N SEOCNT 

%R00001 

Sequence 
Counter 

MOVE INT 

5- iN 0- SEOCNT 

%R00001 
Sequence 
Counter 
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30 SELAUTO AUTOTESTSTR STEP A 

%100001 %M00102 %A.400004 

Selector Switch Auto & Test Start / Step Sequence 
Auto Stop No.d 

31 

32 

33 

34 

35 

36 

37 

NTB Design VersaPro (tm) Page: 24 

t100002 %Room I 
Selector Switch Sequence 

Test Counter 

SELMAN MAN_TRF_AAA1NS_ 
PB 

II II II 

STEP_d 

%130003 %100010 %M00004 
Selector Switch Manuel Transfer to Step Sequence 

Manual Mains PB No.4 

SEL_MAN MAN_STP_PB STEP _4 

%100003 %100009 %A400004 

Selector Switch Manual Stop PB Step Sequence 
Manual No.4 

3- 

MOVE NT 

IN SEOCNT 

%P00301 

Sequence 
Counter 

SEQCNT 

%1900001 

Sequence 
Counter 

E-_-4Generator Sequence 5 -- 7 
1=3 Generator Running Online 

Transfer to Mains ATS 
SEL_AUTO AUTO_TEST_STP STEP_5 

%100002 

Selector Switch 
Test 

SELMAN MAN_IPFMA1NS_ STEP_5 

PB 

%100003 %100010 VA0003.5 
Selector Switch Manuel Transfer to Step Sequence 

Manual Mains PB No.5 

SELMAN MAN_STP_PEI STEP_5 

MOVE INT 

IN 

MOVE INT 

-SEOCNT 

%1900001 

Sequence 
Counter 

ENABLE_OFFUNE 

7 -IN Q-SEO_CNT 

1J03303 .X.100009 %M03005 
Selector Switch Manual Stop PB Step Sequence 

Manual No.5 

%R00001 

Sequence 
Counter 

MOVE INT 

7 -IN 0- SEO_CNT 

%R00001 

Sequence 
Counter 

( s)-1 
%M00109 

Enable Generator 
to go Offline 

is4Generator Sequence 7 -- 9 
1=5 Generator Running 

Mains ATS Closed 
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38 MAINS_ATS_CLS GEN_ATS_CLS ENABLE_OFFIJNE STEP_7 

V 

39 

40 

41 

43 

45 

46 

47 

NTB Design VersaPro (tm) Page: 25 

%100034 %100035 %S.400109 %M00007 
BCC Mains ATS BCC Generator Enable Generator Step Sequence 

Closed MS Closed to go Offline No.7 

9- 

MOVE INT 

N SEQCNI 

%R00001 

Sequence 
Counter 

Generator Sequence 7 -- 3 
1=-4 Generator Running 

Mains ATS Closed 
Return to Step 3 

MAINS_ATS CIS GEN_ATS_CLS ENABLEOFFLINE STEP_? 

%100034 %now %M00109 %M00007 
BCC Mains ATS BCC Generator Enable Generator Step Sequence 

Closed ATS Closed to go Offine No.7 

3 

MOVE INT 
ENABLE_OFFUNE 

N Cs- SEO_CNT 

%R00001 

Sequence 
Counter 

(R) 
I 

%M00109 
Enable Generator 

to go Offline 

11-1.4Generator Sequence 9 -- 1 

1=1 Generator Cool Down 
SEL_AUTO STEP_9 

%100001 

Selector Switch 
Auto 

SEL_TEST 

1.103032 

Selector Switch 
Test 

%M00009 
Step Sequence 

No.9 

SEt_MAN STEP_9 

3000- 

fI II 
%IC0003 %M00009 

Selector Switch Step Sequence 
Manual No.9 

TMR TENTHS 

%Xl0130 

PV 
%R00130 

10- 

TMR TENTHS 

%R00133 

PV 
%R00133 

MOVE INT 

IN 

MOVE INT 

IN 

- SEO_CNT 

%KOMI 
Sequence 
Counter 

_SEO_CNT 

%R00001 

Sequence 
Counter 

FOGenerator Sequence 9 -- 2 
, -13 Generator Restart 

SEL_AUTO AUTO_TEST_STR STEP9 
TMR TENTHS MOVE INT 

1 I - 
%100001 %M00102 %M00039 

Selector Switch Auto & Test Start / Step Sequence 
Auto Stop No.9 

SEL_TEST %R00136 1 

300D-PV 1-IN SEQ_CNT ----I 
%R00136 

Q- 
%IC0002 %MOON 

Selector Switch Sequence 
Test Counter 

reGenerator High High Alarm 
-- 1=-3 Generator Shut Down 
HIGH_HIGH_ALM HH_ALM_OS1 

%M00300 
High High Alarm 

1') I 

%M00110 
High High Alarm 

One Shot 
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49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

NIB Design VersaPro (tm) Page: 26 
rIn_nun_tao 

MOVE INT 

1 

IN , SECI_CNT 

%1700001 

Sequence 
Counter 

---I 
%M00110 

High High Norm 
One Shot 

I 

FOGenerator High Alarm 
1=3 Generator Not Running, Move to Stop Mode, Step 1 

H_ALM_OS1 

(1)-H 
%MOM 

High Alarm One 
Shot 

HIGH_ALM SPELSTPCRK 

%100017 

Crank Cutout 
Relay 

%R00001 

Sequence 
Counter 

1-1/1 
%M00320 

High Alarm 

H_ALM_OS1 
MOVE INT 

1 

Q-SEO_CNT 

%.1,400111 

High Alarm One 
Shot 

1 -IN 

F4Generator High Alarm 
Generator Running, Move to Cool Down Mode, Step 9 

H_ALM_OS2 

'1)---1 

HIGH AIM SPDSTPCRK 

%M00320 
High Atom 

H_ALM_OS2 

I 

%100017 

Crank Cutout 

- 

- SEO_CNT 

%1100001 

Sequence 
Counter 

%M03112 
High Alarm One 

Shot Relay 

MOVE INT 

1 

IN Q 

I 

%M00112 
High Norm One 

Shot 

9 - 

F4Generator Medium Alarm 
-- Generator Not Running, Move to Stop Mode Step 1 

MAlM_OS1 

'Is)--1 
%M00113 

Medium Atom, 
One Shot 

J 
MEDIUM_ALM SPD_STP_CRK 

A 
%100017 

Crank Cutout 
Relay 

- 

SEOCNT 

%R00001 

Sequence 
Counter 

I I. 

%M00340 
Medium Alarm 

M_ALM_OS1 
MOVE INT 

1 

IN CD- 

I 

%M00113 
Medium Alarm 

One Shot 

1 - 

1774, Generator Medium 
1=3 Generator Running, 

Alarm 
Move to Transfer to Mains ATS, Step 7 

MEDIUM_ALM SPD_STP_CRK 

%MOO= %100017 

Medium Alarm Crank Cutout 
Relay 

Program: BCC_4000_2 

MALMOS2 

(TY 
%M03114 

Medium Alarm 
One Shot 
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60 

61 

62 

63 

65 

66 

67 

NTB Design VersaPro (tm) Page: 27 ,....,, 
MOVE INT 

1 

0- SEOCNT 

%140001 
Sequence 

Counter 

%M00114 
Medium Alarm 

One Shot 

7-IN 

,r0Mains ATS FAil To Close Alarm 
1=-1 Generator Not Running Move to Generator Stopped Step 1 

MATS_ALM_OS1 GENRUNNING MAINS_ATS_CLS_A 
LM 

%M00201 

Generator Mains 
Running to 

MATSALMOS1 

1.M00382 
ATE Fated 

Close Alarm 

- SEO_CNT 

%R00001 

Sequence 
Counter 

(I) 
%MC0115 

Moira ATS Alarm 
One Shot 

MOVE INT 

1 

Q 

-I 
%M00115 

Maim ATS Alarm 
One Shot 

1-IN 

rE-4Mains ATS Fail To 
1=1 Generator Running, 

Close Alarm 
Move to Transfer to Generator ATS, Step 4 

AUTOTESTSTR MATS_ALM_OS2 GENRUNNING MAINS_ATSCLS_A 
11,4 -II 

%M00201 
Generator Mains 

Running to 

M_ATS_ALM_OS2 

II 

%M00382 
ATS Failed 

Close Alarm 

%M00102 
Auto & Test Start / 

Stop 

- 

SEQCNT 

U00201 
Sequence 
Counter 

cr) 
91,M00116 

Moire ATS Alarm 
One Shot 

MOVE 

1 

0,-- 

%M00116 
Mains ATS Alarm 

One Shot 

4-IN 

F4Generator Sequence Counter is Out of Range. 
1=1 Reset to Step 1 

ALWON 

I I 

%500007 

Atways ON 

LT INT 

SEO_CNT -IN) 
%R00001 

Sequence 
Counter 

1 - IN2 1 

MOVE INS 

o- SEO_CNT 

%R00001 

Sequence 
Counter 
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69 ALWS" 

%S00007 

Always ON 

E0 INS 

NTB Design VersaPro (tm) Page: 28 

1 

70 

71 

SEQ_CNT -1N1 

1617C0001 

Sequence 
Counter 

ALW_ON 

I I 

6 - IN2 

E0 INT 

%S00007 

Atwoyr ON 

SEQ_CNT -1N1 

96[700001 

Sequence 
Counter 

ALW_ON 

II 
%S00007 

Always ON 

8- 1N2 

MOVE INT 

I -IN Q- SEO_CNT 

%1200001 

Sequence 
Counter 

GT INT. 

SEQ_CNT -!NJ 
%I700001 

Sequence 
Counter 

9 -1N2 

MOVE INT 

- SEQ_CNT 

%R00001 

Sequence 
Counter 

1 

MOVE INT 

N Q- SEQ_CNT 

%1700001 

Sequence 
Counter 
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Block Name. MAIN.blk 
Description. Control Logic for the Generator Sequence Steps. 
Block Type. Ladder 
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2 

3 

4 

5 

6 

7 

8 

9 

NTB Design VersaPro (tm) Page: 30 
F4Generator Sequence No.1 
1=5 Generator Stopped 

ALW_ON 

%500007 

Always ON 

SEOCNT 

%R00001 
Sequence 

Counter 

E0 INT 

1N1 

P12 

STEP _1 

%MC0001 

Step Sequence 
No.1 

L Generator Sequence No.2 
Generator Starting 

ALWON 

I 

%S00007 

Always ON 

SEO_CN -IN 1 

%R00001 

Sequence 
Counter 

2 -1N2 

ALW_ON 

%S00007 

Always ON 

SEQ_CNT 

%R00001 

Sequence 
Counter 

2 

EC/ INT 

GE INT 

STEP2E 

II 

%MC0002 

Step Sequence 
No.2 

STEP 2 GE 

%M$00022 

Step Sequence 
No.2 GE 

dGenerator Running Logic 

GCR SPO_UNDER 

1------7-1/1--- 
%900041 %100018 

Governor Contro Under Speed 
Relay Relay 

VOLTS_UNDER 

1/1- 
1.113:020 

Under Voltage 
Relay 

GENRUNNING 

) 
%MCO201 

Generator 
RunNng 

dGenerator Starter Motor and Governor Logic 

STEP_2_E SPD_STP_CRK FAIL_STR_TM CRK_CUTOUT SMR 

%M00002 %100017 %M00202 %M00205 %COMA° 

Step Sequence Crcnk Cutout Foiled to Start lime Generator Crank Starter Motor 
No.2 Relay Cutout Relay 
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10 STEP_2_GE H1GH_HIGH_ALM 

A 

I I 

12 

13 

14 

15 

16 

%M00022 %M00303 
Step Sequence High High Alarm 

No.2 GE 

NTB Design VersaPro (tm) Page: 31 
GO? 

I ) 
%C.000d1 

Governor Control 
Relay 

IdGenerator 
Fail To Start Timers and Counters 

STEP_2_E SPO_STP_CRK FAIL_STR_DLY 

A 
%M00002 %100317 %M00203 

Step Sequence Crank Cutout Failed to Start 
No.2 Relay Pulse Delay 

FAIL_STR TM 

%M00202 
Failed to Start Time 

100 

FAIL_STR_TM 

TMR TENTHS 

%R0Y203 

PV 
%R00203 

TMR TENTHS 

%R00200 

100 -pv 

FAIL_STR_TM 

( 
%M00202 

Failed to Start lime 

FAIL_STR_DLY 

%.`en202 
Fated to Start Time 

STEP_2_E 

1/1- 
%M00002 

Step Sequence 
No.2 

STEP_2_E 

3- 

UPCTR 

%R00206 

%R00206 

PV 

GCR SPO_STP_CRK FAIL_STR_TM 

%M00002 
Step Sequence 

No.2 

%000041 %10:017 
Governor Control Crank Cutout 

Relay Relay 

CRK_CUTOUT 

%M00205 
Generator Crank 

Cutout 

%M00202 
Failed to Start Time 

TMR TENTHS 

%R00209 

10_w 
%R00209 

( ) I 

%M00203 
Failed to Start 
Pulse Delay 

FAIL_STR_CNT 

%M00204 
Failed to Start 

Counter 

CRK_CUTOUT 

-H 
%M00205 

Generator Crank 
Cutout 

STEP_2_GE CRK_CUTOUT STEP _1 ENBSTRDLY 

I I- 
96M00022 %MCO205 

Step Sequence Generator Crank 
No.2 GE Cutout 

ENB_STR_DLY 

---I I 

%M00206 
Enable Start Delay 

for Alarms 

%M00001 %M00206 
Step Sequence Enable Start Delay 

No.1 for Alarms 
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18 

19 

20 

21 

22 

23 

24 

25 

NTB Design VersaPro (tm) Page: 32 
cI"-'`--'" TMR TENTHS 

%R00212 

%R00212 

)----I -I I 

%M00206 
Enable Start Delay 

for Alarms 

100 -psi 

ENB_STR_DLY 

%M00207 
Oil Pressure Jam 

Delay 

STR_UP_DLY 

( )I PAR TENTHS 

%1700215 

py 
%R00215 

------1 
%M00206 

Enable Start Delay 
for Alarms 

300 - 

%M00208 
Startup Alarm 

Delay 

rs4Generator Sequence No.3 
1=3 Generator Running 

ALWON 
LOINS 

1 o 

IN2 

STEP_3 

( ) 

%S00007 

Always ON 

SW-CW -IN 
%003001 

Sequence 
Counter 

3 - 

I 

%M00003 
Step Sequence 

No.3 

Generator Sequence No.4 
1=3 Transfer to Generator ATS 

ALW_ON 
LOINS 

I 

%S00007 

Always ON 

SESD_CNT 

STEP_4 

( )---1 __NI 

%000001 

Sequence 
Counter 

4 -1N2 

o 
%M00004 

Step Sequence 
No.4 

STEP_4 M_ATS_OPN_1 

)---I -I 
%M00304 %M00209 

Step Sequence Mains ATS Open 
No.4 Command 

G_ATS_CLS STEP_4 MAINSATS_CLS 
IMP TENTHS 

%R00218 

PV 
%RCO218 

_1 

( ) ----1 I-V- 
%Iy100304 W0034 

Step Sequence KC Mains ATS 

No.4 Closed 

20 - 

I 

%M00210 
Generator ATS 

Close Command 

a4Generator Sequence No.5 
1=3 Generator Running Online 
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26 ALWON 

27 

28 

29 

%930007 

Always ON 

SEO_CNT - IN I 

%R03001 
Sequence 
Counter 

5 -IN2 

E0 INT 

NEB Design VersaPro (tm) Page: 33 

STEP_5 

%M00005 
Step Sequence 

No.5 

is4Generator Sequence No.7 
r-- Transfer to Mains ATS 

ALWON 

%S00007 
Always ON 

CO INT 

SEOCNT -INI 
%R03001 

Sequence 
Counter 

7 -1N2 

SIEP-7 

( }---d 

%M00307 
Step Sequence 

No.7 

STEP _7 G_ATS_OPN_1 

%M00007 
Step Sequence 

No.7 

STEP _9 

1- 

%M00309 
Step Sequence 

No.9 

STEP-1 

%M00001 
Step Sequence 

No.1 

STEP_2_E 

%M00002 
Step Sequence 

No.2 

SIEP-3 

%M00003 
Step Sequence 

No.3 

Program: BCC_4000_2 

( 

%M00211 

Generator ATS 

Open Command 
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31 

32 

33 

34 

35 

36 

Program: BCC_4000_2 

N113 Design VersaPro (tm) Page: 34 
al Cr_f '--' TSAR TENTHS 

%R00221 

pv 
% R00221 

M_ATSCLS _l 

I 

%M00007 
Step Sequence 

No.7 

StEP 9 

----I 

1/I 
%Inn335 

BCC Generator 
ATS Closed 

20 - 

)---I 
%M00212 

Mains ATS Close 
Command 

I 

%M00009 
Step Sequence 

No.9 

STEP -1 

---1 
W00001 

Step Sequence 
No.1 

STEP_2_E 

-1 
%MC00O2 

Step Sequence 
No.2 

STEP _3 -I 
IsM0000.3 

Step Sequence 
No.3 

E7-4Generator Sequence No.9 
1=5 Generator Offline 

Generator Cool Down 
ALW_ON 

EQ INT 

uyi 9 

STEP _9 

I I 

ILSC0007 

Always ON 

SEQ_CNT - 
%R00001 

Sequence 
Counter 

9 -1N2 

( )---I 
%M00029 

Step Sequence 
No.9 

firMains ATS Control Logic 

M_ATS_OPNJ MATS_CLSJ MA1NS_ATS_OPN_ 
CMD 

I I VI 
%M00209 

Mains ATS Open 
Command 

MAINS_ATS_OPN_ 
CMD 

%M00212 
Mains ATS Close 

Command 

)---1 
%000033 

BCC Morns ATS 
Open Command 

el I 

%Q00033 
BCC Molns ATS 

Open Command 

M_ATS_CLS_ENI3 

-IA 
%/433213 

Maim ATS Close 
Enable 

GEN_ATS_CLS M_ATSCIS_ENB -IA- 
ISI00335 

BCC Generator 
ATS Closed 

30° -PV 

%1;00224 

%R00224 

( )---I 
%M00213 

Mains ATS Close 
Enable 

dGenerator ATS Control Logic 
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37 GATSCLS _1 G_ATS_CLS_ENB GATS_OPN_T 

38 

39 

40 

41 

42 

43 

44 

45 

1 II 
%M00210 %M00214 

Generator ATS Generator ATS 
,1Iose Command Close Enable 

_ENATS_CLS_CM 

W00034 
BCC Generator 

ATS Close 
Command 

MAINS_ATS_CLS 

%IC0034 

BCC Mains ATS 

Closed 

TMR TENTHS 

%R013227 

34:0-pv 
%R00227 

1/ 
%M00211 

Generator ATS 

Open Command 

NTB Design VersaPro (tm) Page: 35 
GEN_ATSCLS_CM 

%000034 

BCC Generator 
ATS Close 
Command 

GATS_CLS_ENB 

( 

%M00214 
Generator MS 
Close Enable 

dGenerator CB Shunt Trip Control Logic 

HIGH HIGHALM GENATS_CLS 

%M00300 

tigh High Alarm 

HIGH_ALM 

High Alarm 

II 
V00035 

BCC Generator 
ATS Closed 

TMR TENTHS 

%R00230 

-PV 
%1430230 

SOAR 

( 
%C0)3413 

Generator Shunt 
Trip Relay 

ri/BCC Interface Relay Outputs 

HIGH_HIGH_ALM GENSD_ALM 

%M00300 
High High Alarm 

HIGH_ALM 

%M00320 
High Alarm 

MEDIUM_ALM 

%M00340 
Medium Alarm 

LOW_ALM 

%MCI0360 

Low Alarm 

FUEL_LEV_EMP1Y_A 
IM 

%M00341 
Fuel Empty Alarm 

FUEL_LEV_LOW_A 
IM 

%M00363 
low Fuel Level 

Alarm 

GEN_RUNNING 

%M00201 
Generator 

Running 

( 
%000035 

BCC Generator 
Shutdown Alarm 

Program: BCC_4000_2 

GEN_W_ALM 

%000036 
BCC Generator 
Warning Alarm 

FUEL_LOW 

%003037 
BCC Low Fuel 

GEN_RUN 

%0000313 
BCC Generator 

Running 
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46 sEN_Ais_cis 

47 

48 

49 

50 

51 

52 

%mom 
BCC Generator 

ATS Closed 

NTB Design Versa Pro (tm) Page: 36 
GENCON 

%C.:0039 
BCC Generator 

Connected 

dLocal Control Panel Indicators 

SEL_AUTO AUTO_IND 

) 
IsI00301 %000001 

Selector Switch Controls in Auto 
Auto Indicator 

LAMP_TEST_PB 

%100035 

Lamp Test PB 

SEL_1EST TEST IND 

%100002 %000332 

Selector Switch Controls in Test 

Test Indicator 

LAMP_TESTPB 

%100005 

Lamp Test PB 

SELMAN MANIND 

96100303 %000003 

Selector Switch Controls in Manual 
Manual Indicator 

LAMP_TEST_PB 

%100005 

Lamp Test PB 

REMOTES1R REMSTR _IND 

%M00103 %000004 

Remote Start Remote Start 
Indicator 

LAMPTEST_PB 

%1C00065 

Lamp Test PB 

MAINS_FAILED MAINS_AVAIL_IND 

96100333 %000005 
BCC Mains Foiled Mains Available 

Indicator 

LAMP_TESI_PB 

I I 

%1C0005 

Lamp Test PB 
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53 MAINS_ATSCLS MA1NS_ATS_OPN_ MAINS_ATS_CLS_A 

ALM IM 

I IA 

54 

56 

%100034 %1100381 W0,00382 
BCC Mains ATS Mcins ATS Failed Moire ATS Failed 

Closed to Open Alarm to Close Alum 

T_IS 
ALM 

%M00381 %500335 
Moire ATS Failed I Second Timer 
to Open Alarm Contact 

MAINS_ATS_CLS_A T_ IS 
LM 

%5400382 %vans 
Mains ATS Fated I Second Timer 
to Close Alarm Contact 

LAMP_11ST_PB 

%100005 

Lamp Test PB 

GEN_RUNNING STEP 9 

%M00201 %M00009 
Generator Step Sequence 

Running No.9 

LAMP_TEST_PB 

%100005 

Lamp Test PB 

%S00005 
1 Second Timer 

Contact 

GEN_ATS_CLS GEN_ATS_OPN_AL GEN_ATS_CLS_AL 
M M 

NTB Design VersaPro (tm) Page: 37 
MAINS_CON_IND 

%000006 
Mains Connected 

Indicator 

GEN_RUNIND 

%003007 
Generator 

Running Indicator 

GEN_CON_IND 

%100035 %M00383 %M00384 
BCC Generator Generator ASS Generator ATS 

ATS Closed Foiled to Open Fated to Close 
Alarm Alarm 

GEN_ATS_OPN_AL 
M 

T_1S 

%M00383 V133n05 
Generator ATS I Second Timer 
Foiled to Open Contact 

Alarm 

GEN_AlS_CLS_AL 
M 

T_1S 

%M03384 %S(100n5 

Generator ATS I Second Timer 
Failed to Close Contact 

Alarm 

LAMPJEST_PB 

%IC0035 

Lamp Test PB 

MA1NSFAJLED 

II 
%MOW 

BCC Mains Failed 

LAMP_TEST_PB 

%100005 

Lamp Test PB 

Program: BCC_4000_2 

) I 

%13033:18 

Generator 
Connected 
Indicated 

MAINS_FAIIED 1... 

) I 

%MOO® 
Mains Foiled 

Indicator 
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tC4AN_DOORS_OPE CANDOORS_OPE 

N_IND 

---I I 

1.100048 

Canopy Doom 
Open 

LAMP_TEST_PB 

IBI00005 
Lanp Test PB 

Program: BCC_4000_2 

%Q00029 

Canopy Doors 
Open !naiad. 
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Program: BCC_4000_2 

NTB Design Versa Pro (tm) Page: 39 

Block Name. _MAI N.blk 
Description. Control Logic for the Call for Sub Routines. 
Block Type. Ladder 
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1 

2 

3 

4 

5 

6 

7 

NTB Design Versa Pro (tm) Page: 40 
.4 Written for EPAC. 
-- Project: Brisbane City Council. Standby Generator Program. 

FST_SCN 

%S00001 
Set to 1 when the 
current sweep is 

the first sweep 

SEQ 

CALL) 

MAIN 

ALARM 

CAW 

AUD_ALM 

-1CALL1 

MODBUS 

CALM 

Program: BCC_4000_2 

PRESETS 

CALL' 
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Program: BCC_4000_2 

NTB Design Versa Pro (tm) Page: 41 

Block Name- PRESETS.blk 
Description- Control Logic Generator Presets. 
Block Type- Ladder 
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1 

2 

Page: 42 
s4Presets Routine 
1=3 Move 1 to the Sequence Counter 

ALW_ON 

%S00007 
Always ON 

Program: BCC_4000_2 

MOVE INT 

IN -SEQ_CNT 

%R00001 
Sequence Counter 
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Program: BCC_4000_2 

NTB Design VersaPro (tm) Page: 44 

Block Name. MODBUS.blk 
Description. Control Logic for the Modbus RTU Communications Data. 
Block Type. Ladder 
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1 

2 

3 

4 

5 

Page: 45 
Generator Modbus RTU Slave Interface 
40001 - Generator Sequence Number 
ALW_ON 

%S00007 
Always ON 

MOVE BOOL 

48 

SEL_AUTO-IN Q-MODBUS _INPUTS 

%I00001 
Selector Switch 

Auto 

ALW_ON 

%S00007 
Always ON 

MOVE BOOL 

48 

%R00002 
Modbus Digital 

Inputs 

AUTO IND -IN Q-MODBUS_OUTPUTS 

%Q00001 
Controls in Auto 

Indicator 

ALW_ON 

%S00007 
Always ON 

MOVE BOOL 

16 

%R00005 
Modbus Digital 

Outputs 

GEN_OFF-IN MODBUS_STATUS... 

%M00101 
Generator OFF 

ALW_ON 

%S00007 
Always ON 

GEN_RUNNING- 

%M00201 
Generator Running 

Program: BCC_4000_2 

MOVE BOOL 

16 

IN 

%R00008 
Modbus Status 1 

-MODBUS_STATUS... 

%R00009 
Modbus Status 2 
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6 ALW_ON 

%S00007 
Always ON 

HIGH_HIGH_ALM- 

%M00300 
High High Alarm 

Program: BCC_4000_2 

MOVE BOOL 

100 

IN 

NTB Design VersaPro (tm) Page: 46 

- MODBUS_ALARMS 

%R00010 
Modbus Alarms 
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GLOBAL VARIABLES 

Page: 47 

Name Type Len Address Description Stored Val Scope Ret Ovr Ext 
SE JTO BIT 1 %l00001 Selector Switch Auto Global 
SE__. _EST BIT 1 %100002 Selector Switch Test Global 
SEL_MAN BIT 1 %100003 Selector Switch Manual Global 
EM_STOP_PB BIT 1 %100004 Emergency Stop PB Global 
LAM P_TEST_PB BIT 1 %100005 Lamp Test PB Global 
ALM_RESET_PB BIT 1 %100006 Alarm Reset PB Global 
ALM_MUTE_PB BIT 1 %100007 Alarm Mute PB Global 
MAN_STR_PB BIT 1 %100008 Manaul Start PB Global 
MAN_STP_PB BIT 1 %100009 Manual Stop PB Global 
MAN_TRF_MAINS_PB BIT 1 %100010 Manual Transfer to Mains PB Global 
MAN_TRF_GEN_PB BIT 1 %100011 Manual Transfer to Generator Global 

PB 
SPD_STP_CRK BIT 1 %100017 Crank Cutout Relay Global 
SPD_UNDER BIT 1 %100018 Under Speed Relay Global 
SPD_OVER BIT 1 %100019 Over Speed Relay Global 
VOLTS_UNDER BIT 1 %100020 Under Voltage Relay Global 
VOLTS_OVER BIT 1 %100021 Over Voltage Relay Global 
ALT_TEMP BIT 1 %100022 Alternator High Temperature Global 

Relay 
GEN_CB_TRIP BIT 1 %100023 Generator CB Tripped Global 
MEN_FLT BIT 1 %100024 MEN Fault Relay Global 
BAT_CHG_AC BIT 1 %100025 Battery Charger AC Relay Global 
BAT_CONT_LOW_V BIT 1 %100026 Control Battery Charger Low Global 

Voltage 
BA TR_LOW_V BIT 1 %100027 Start Battery Charger Low Global 

Voltage 
MAINS_FAILED BIT 1 %100033 BCC Mains Failed Global 
MAINS_ATS_CLS BIT 1 %100034 BCC Mains ATS Closed Global 
GEN_ATS_CLS BIT 1 %100035 BCC Generator ATS Closed Global 
REM_STR BIT 1 %100036 BCC Remote Start Global 
REM_STP BIT 1 %100037 BCC Remote Stop Global 
OIL_P_LOW_SD BIT 1 %100041 Low Oil Pressure ShutdoiNn Global 
OIL_P_LOW_W BIT 1 %100042 Low Oil Pressure Warning Global 
ENG_T_H1_SD BIT 1 %100043 High Engine Temperature Global 

Shutdown 
ENG_T_H1_W BIT 1 %100044 High Engine Temperature Global 

Warning 
RAD_WATER_LOW BIT 1 %100045 Low Radiator Water Level Global 
FUEL_LEV_LOW BIT 1 %100046 Low Fuel Level Global 
FUEL_LEV_EMPTY BIT 1 %100047 Fuel Empty Global 
CAN DOORS OPEN BIT 1 %100048 Canopy Doors Open Global 
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 %M00003 Step Sequence No.3 Global 
STEP_4 BIT 1 %M00004 Step Sequence No.4 Global 
STEP_5 BIT 1 %M00005 Step Sequence No.5 Global 
STEP 6 BIT 1 %M00006 Step Sequence No.6 Global 
51 7 BIT 1 %M00007 Step Sequence No.7 Global 
SI_ _8 BIT 1 %M00008 Step Sequence No.8 Global 
STEP_9 BIT 1 %M00009 Step Sequence No.9 Global 
STEP_2_GE BIT 1 %M00022 Step Sequence No.2 GE Global 
GEN_OFF BIT 1 %M00101 Generator OFF Global 
AUTO_TEST_STR BIT 1 %M00102 Auto _Test Start / Stop Global 
REMOTE_STR BIT 1 %M00103 Remote Start Global 
MAINS_FAILSTP BIT 1 %M00104 Mains Failed Stop Global 
REMOTE_STP BIT 1 %M00105 Remote Stop Global 
TEST_STR BIT 1 %M00106 Test Start Global 
TEST_STP BIT 1 %M00107 Test Stop Global 
GEN_RUN_OFF BIT 1 %M00108 Generator Run Off Global 
ENABLE_OFFLINE BIT 1 %M00109 Enable Generator to go Global 

Offline 
HH_ALM_OS1 BIT 1 %M00110 High High Alarm One Shot Global 
H_ALM_OS1 BIT 1 %M00111 High Alarm One Shot Global 
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 %M00116 Mains ATS Alarm One Shot Global 
GEN_RUNNING BIT 1 %M00201 Generator Running Global 
FAILSTR_TM BIT 1 %M00202 Failed to Start Time Global 
FA TR_DLY BIT 1 %M00203 Failed to Start Pulse Delay Global 
FA TR_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 
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GLOBAL VARIABLES 

Page: 48 

Name Type Len Address Description Stored Val Scope Ret Ovr Ext 
M_ATS_OPN_1 BIT 1 %M00209 Mains ATS Open Command Global 
G_ATS_C LS_1 BIT 1 %M00210 Generator ATS Close Global 

Command 
G_ATS_OPN_1 BIT 1 %M00211 Generator ATS Open Global 

Command 
M_ATS_CLS_1 BIT 1 %M00212 Mains ATS Close Command Global 
M_ATS_CLS_ENB BIT 1 %M00213 Mains ATS Close Enable Global 
G_ATS_CLS_ENB BIT 1 %M00214 Generator ATS Close Enable Global 
HIGH_HIGH_ALM BIT 1 %M00300 High High Alarm Global 
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 Oil Pressure Shutdown Global 

Alarm 
ENG_T_SD_ALM BIT 1 %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 %M00315 Radiator Water Level Low Global 

Delay 
SPD_OVER_DLY BIT 1 %M00316 Over Speed Delay Timer Global 
HIGH_ALM BIT 1 %M00320 High Alarm Global 
SPD_UNDER_ALM BIT 1 %M00321 Under Speed Alarm Global 
VOLTS_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 Alternator High Temperature Global 

Alarm 
SPD_UNDER_DLY BIT 1 %M00331 Under Speed Alarm Delay Global 
VOLTS_UNDER_DLY BIT 1 %M00332 Under Voltage Alarm Delay Global 
VOLTS_OVER_DLY BIT 1 %M00333 Over Voltage Alarm Delay Global 
MEDIUM_ALM BIT 1 %M00340 Medium Alarm Global 
FUEL_LEV_EMPTY_ALM BIT 1 %M00341 Fuel Empty Alarm Global 
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 
OI L_P_W_ALM BIT 1 %M00361 Low Oil Pressure Warning Global 

Alarm 
ENG_T_W_ALM BIT 1 %M00362 High Engine Temperature Global 

Warning 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 
BAT_CONT_LOW_V_ALM BIT 1 %M00365 Control Battery Charger Low Global 

Voltage Alarm 
BAT_STR_LOW_V_ALM BIT 1 %M00366 Start Battery Charger Low Global 

Voltage Alarm 
FUEL_LEV_LOW_DLY BIT 1 %M00373 Fuel Level Low Alarm Delay Global 
BAT_CHG_AC_DLY BIT 1 %M00374 Battery Charger AC Failure Global 

Delay 
BAT_CONT_LOW_V_DLY BIT 1 %M00375 Control Battery Low Voltage Global 

Delay 
BAT_STR_LOW_V_DLY BIT 1 %M00376 Start Battery Low Voltage Global 

Delay 
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 
%M00401 
%M00402 
%M00403 
%M00404 
%M00405 
%M00406 

BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 

1 

1 

1 

1 

1 

1 

1 

%M00400 
%M00401 
%M00402 
%M00403 
%M00404 
%M00405 
%M00406 

New Alarm 
**No Description** 
**No Description** 
**No Description** 
**No Description** 
**No Description** 
**NO Description** 

Global 
Global 
Global 
Global 
Global 
Global 
Global R 

%M00421 BIT 1 %M00421 **No Description- Global 
%M00422 
%M00423 
%M00424 
%M00425 

BIT 
BIT 
BIT 
BIT 

1 

1 

1 

1 

%M00422 
%M00423 
%M00424 
%M00425 

-No Description** 
**No Description** 
**No Description** 
**No Description** 

Global 
Global 
Global 
Global 
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GLOBAL VARIABLES 

Page: 49 

Name 
°id 41 
°/.? 42 
%M00461 

Type 
BIT 
BIT 
BIT 

Len Address Description Stored Val 
1 %M00441 **No Description** 
1 %M00442 **No Description** 
1 %M00461 **No Description ** 

Scope 
Global 
Global 
Global 

Ret 

R 

Ovr Ext 

%M00462 
%M00463 
%M00464 
%M00465 
%M00466 
%M00481 
%M00482 
%M00483 
%M00484 

BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 
BIT 

1 %M00462 * *No Description** 
1 %M00463 **No Description** 
1 %M00464 **No Description** 
1 %M00465 **No Description ** 
1 %M00466 * *No Description ** 
1 %M00481 * *No Description** 
1 %M00482 **No Description ** 
1 %M00483 * *No Description ** 
1 %M00484 * *No Description** 

Global 
Global 
Global 
Global 
Global 
Global 
Global 
Global 
Global 

R 

R 
R 

AUTO IND 
-IND 

BIT 1 %000001 Controls in Auto Indicator Global 
TEST 

-IND 
BIT 1 %000002 Controls in Test Indicator Global 

MAN BIT 1 %000003 Controls in Manual Indicator Global 
REM STR IND BIT 1 %Q00004 Remote Start Indicator Global 
MAIN-S_AV-AIL IND BIT 1 %Q00005 Mains Available Indicator Global 
MAINS CON 1ND 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 %000009 Mains Failed Indicator Global 
EM_ST-OP IND BIT 1 %000010 Emergency Stop Indicator Global 
MI LT-IND BIT 1 %000011 MEN Fault Indicator Global 
01 .LOTALSD_IND BIT 1 %000012 Low Oil Pressure Shutdown Global 

Indicator 
OIL_P_LOW_W_IND BIT 1 %Q00013 Low Oil Pressure Warning Global 

Indicator 
ENG_T_HI_SD_IND BIT 1 %000014 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 %000016 Low Radiator Water Level Global 

Indicator 
FUEL_LEV_EMPTY_IND BIT 1 %000017 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 STFT IND 

VOLTS_GNDE-FLIND 

BIT 1 %000021 Fail to Start Indicator Global 
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 %000025 Generator CB Tripped Global 

Indicator 
BE HG_AC_IND BIT 1 %000026 Battery Charger AC Indicator Global 
BE ONT_LOW_V_IND BIT 1 %000027 Control Battery Charger Low Global 

Voltage Indicator 
BAT_STR_LOW_V_IND BIT 1 %000028 Start Battery Charger Low Global 

Voltage Indicator 
CAN_DOORS_OPEN_IND BIT 1 %000029 Canopy Doors Open Indicator Global 
MAINS_ATS_OPN_CMD BIT 1 %000033 BCC Mains ATS Open Global 

Command 
GEN_ATS_CLS_CMD BIT 1 %000034 BCC Generator ATS Close Global 

Command 
GEN_SD_ALM BIT 1 %Q00035 BCC Generator Shutdown Global 

Alarm 
G EN_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 %000040 Starter Motor Relay Global 
GCR BIT 1 %Q00041 Governor Control Relay Global 
AAR BIT 1 %000042 Audible Alarm Relay Global 
SDAR BIT 1 %Q00043 Generator Shunt Trip Relay Global 
SEQ_CNT WORD 1 %R00001 Sequence Counter Global 
MODBUS_INPUTS WORD 1 %R00002 Modbus Digital Inputs Global 

JS_OUTPUTS WORD 1 %R00005 Modbus Digital Outputs Global 
JS_STATUS_1 WORD 1 %R00008 Modbus Status 1 Global 

MODBUS_STATUS_2 WORD 1 %R00009 Modbus Status 2 Global 
MODBUS_ALARMS WORD 1 %R00010 Modbus Alarms Global 
%R00100 
%R00103 

WORD 
WORD 

3 %R00100 "No Description** 
3 %R00103 **No Description** 

Global 
Global 

Program: BCC_4000_2 C: \Program Files\ GE Fanuc Automation \VersaPro\ Project \BCC_4000_2 

WB093 Callan Street Grovely Water Booster Electrical Installation OM Manual

Q-Pulse Id TMS963 Active 10/12/2014 Page 811 of 835



03+11-03 18:02:05 NTB Design Versa Pro (tm) 

GLOBAL VARIABLES 

Page: 50 

Name Type Len Address Description Stored Val Scope Ret Ovr Ext 
%R00106 WORD 3 %R00106 **No Description** Global R 
%R00109 WORD 3 %R00109 **No Description** Global R 
%R00112 WORD 3 %R00112 **No Description** Global R 
%R00115 WORD 3 %R00115 -No Description- Global R 

%R00118 WORD 3 %R00118 **No Description- Global R 

%R00121 WORD 3 %R00121 **No Description** Global R 

%R00124 WORD 3 %R00124 **No Description** Global R 

%R00127 WORD 3 %R00127 **No Description- Global R 
%R00130 WORD 3 %R00130 **No Description** Global R 
%R00200 WORD 3 %R00200 **No Description** Global R 
%R00203: WORD 3 %R00203 **No Description** Global R 
%R00206 WORD 3 %R00206 **No Description** Global R 

%R00209 WORD 3 %R00209 **No Description- Global R 

%R00212 WORD 3 %R00212 **No Description** Global R 

%R00215 WORD 3 %R00215 **No Description- Global R 
%R00218 WORD 3 %R00218 **No Description** Global A 
%R00221 WORD 3 %R00221 -No Description** Global A 
%R00224 WORD 3 %R00224 **No Description** Global R 

%R00227. WORD 3 %R00227 **No Description- Global R 
%R00230 WORD 3 %R00230 **No Description** Global R 

%R00300 WORD 3 %R00300 **No Description** Global R 
%R00303- WORD 3 %R00303 **No Description** Global R 

%R00306 WORD 3 %R00306 **No Description** Global A 
%R00309 WORD 3 %R00309 **No Description** Global R 

%R00312 WORD 3 %R00312 **No Description** Global R 

%R00315 WORD 3 %R00315 **No Description** Global R 

%R00318 WORD 3 %R00318 -No Description** Global R 
%R00321 WORD 3 %R00321 **No Description** Global R 
%R00324 WORD 3 %R00324 **No Description** Global R 
%R00327 WORD 3 %R00327 **No Description** Global R 
%R00330 WORD 3 %R00330 **No Description- Global R 

%R00333 WORD 3 %R00333 **No Description** Global R 
%R00336 WORD 3 %R00336 **No Description** Global R 
%R00339 WORD 3 %R00339 **No Description** Global R 
FST_SCN BIT 1 %S00001 Set to 1 when the current 

sweep is the first sweep 
Global R 

LST_SCAN BIT 1 %500002 Reset from 1 to 0 when the 
current sweep is the last 
sweep 

Global R 

T_1OMS BIT 1 %S00003 0.01 Second Timer Contact Global R 
T_100MS BIT 1 %S00004 0.1 Second Timer Contact Global A 
T_1S BIT 1 %S00005 1 Second Timer Contact Global R 
T_1M BIT 1 %S00006 1 Minute Timer Contact Global R 
ALW_ON BIT 1 %S00007 Always ON Global R 
ALW_OFF BIT 1 %S00008 Always OFF Global R 
PLC_BAT BIT 1 %S00014 Set to indicate a bad battery 

in the CPU 
Global R 

%R00133 WORD 3 %R00133 **No Description** Global R 
%R00136 WORD 3 %R00136 **No Description** Global R 
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GLOBAL SUMMARY OF HIGHEST USED REFERENCE ADDRESSES 

MEMORY AREA 
Analog Input (%Al) 
Analog Output (%AQ) 
Input (%1) 
Output (%Q) 
Internal Memory (%M) 
Register (%R) 
Genius Global (%G) 
Genius Global (%GA) 
Genius Global (%GB) 
Genius Global (%GC) 
Genius Global ( %GD) 
Genius Global (%GE) 
Temporary (%T) 
System (%S) 
System (%SA) 
System (%SB) 
System (%SC) 
Program (%P) 

ADDRESS 
None Used 
None Used 
%100048 
%000048 
%M00484 
%R00341 
None Used 
None Used 
None Used 
None Used 
None Used 
None Used 
None Used 
%S00007 
None Used 
None Used 
None Used 
None Used 
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67 

1,6,11,16 

Q07 
4 

7 

9 

10 

12 

13 

14 

15 

17 
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19 

Q07-401 =ROB 04 AUTO 

Q07-002 CONTROLS IN TEST 

G07-003 CONTROLS IN MANUAL 

Q07-004 REMOTE START 

Q07-005 WINS AMIABLE 

Q07-M6 WINS CONNECTO) 

81 

Q07-007 GENERATOR RIMING 

Q07-008 GENERATOR CONNF_CIED 
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A 
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Q09 
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SWITCH 
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009-402 0.51 19 

Q09-M3 0.5A 20 

Q09-M4 0.51 21 

Q09405 0.51 22 

009406 0.51 23 

Rd 009-A07 0.51 24 

G07-802 EMERGENCY STOP 

007-803 MEN MAT 

Q07-804 LOW 09. PRESS. SVOIN 

Q07-805 LOW 00_ PRESS. WiP041NC 

Q07406 TIGH ENGINE TEMP. MAW 

007-007 HIGH MK -TOP. MMHG 

G07-1308 LOW RADATOR LEVEL 

1,6,11,16 

Q08 

2 

10 

12 

13 

14 

15 

17 

18 

19 

20 

FUEL EMPTY 

008-A02 FUEL LOW 

-A03 OVERSPEED 

UNDERSPEED 

FWD TO START 

ALTERNATOR UNDER VOLTAGE 

Q08-A07 MEDIATOR OVER VOLTAGE 

A 

ALIENATOR HIGH TEMP. 
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E 10-05-01 V MI KM 1@CCE 01i IBE ONO3110 Will SIE OM 
o 01-430-43 AS BUII 
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E 

N 

R 

B 

N 

E 

PLC 
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82 
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CONTROL , 

UNIT 

A 

CB7/2 

2-7 
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PICK-UP 

Division of Southside Engineering 

47 PROPRIETARY ST. 
TINGALPA 
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Phone: (07) 3890 1744 
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DRAFTING CHECK EPAC 

JOB NUMBER 

4000 

SE POWER 
JOB NUMBER 
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SE Power Equipment 
47 Proprietary Street, Tingalpa, Qld 4173 
Telephone: (07) 3890 1744 

PO Box 3306 Tingalpa B.C. Qld 4173 

DIESEL GENERATOR SET 

CONTROL FUNCTION TEST REPORT 

CLIENT: Rpg UTA( WB cAt.L.64.) 

SERIAL NO: 030102oa 
ENGINE TYPE: P;f 6/11016 

ALTERNATOR TYPE: g G 14 1(4 E 

SEP 009/13 

DATE I 
04.03 

JOB NO: I Log I 

ENG. SERIAL NO: gut 6 E 63 
ALT. SERIAL NO: /6o /9 

3ENSET CONTROL FUNCTIONS FUNCTION LAMP RErlIKS 
Engine High Temp. Alarm ,J . T. e .A 14.1Mcc0 Cot744) 
Engine High Temp. Shutdown i ENk 
Low Water Level Alarm v- 
13 Tripped/Alt., Overload i 
ow Oil Pressure Alarm d 

ow Oil Pressure Shutdown rrie 
mergency Stop J 

. tart Fail Alarm 
enset Running 

*P EN Fault 
tarter Motor Relay 
uel Low ' , 
uel Empty J 
ngine Gauges 

.tatus Lamps/Controls / 
nderspeed Shutdown V 
verspeed Shutdown V 

"emote Start/Stop V 
.mp Test V 

' larm Shudown / 
' It Undervolts . 

Overvolts 
harger AC Failed I, 

Jontrol Batt. Low Volts V 
Start Batt. Low volts 
canopy doors. Open N/ 

Audible Alarm/Mute V 

emote ATS Controls 
Alternator High Temperature 

CUSTOMER TESTING OFFICER: TESTING OFFICER: itiV4 
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47 Proprietary Street 
Tingalpa Qld 4173 
PH: (07) 3890 1744 

TRANSIENT LOAD RESPONSE TEST SHEET 

Transient response for load changes: Load PF 0.8 

SEP0084 

% 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 - 0 / 3. I 7 3 . 7 s 3 ..?. 4 0/ 
% Change Volts 0 / I:, (c 3 C 
Recovery secs 02 '''S t L 3 6 .0 -Ei.=. " 

V 

etv-r-: ZP. ts UAK. WA--14-g (-46,uu 

Sf NV. 0 3602.0,0a 

jos Igo : 1 itack 
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.47 Proprietary Street 
Tingalpa Q 4173 
'BRISBANE AUSTRALIA 

CLIENT: 

SERIAL NO: 

ENGINE TYPE: 

ALTERNATOR TYPE: 

GOVERNOR TYPE: 

OVERSPEED TYPE: 

DIESEL GENERATOR SET 
LOAD TEST REPORT SE? 0061/1D 

eb.g WA-t e til3 CA(AAPJ DATE: 

0302. ooa 
RIO/410/SC 

(-4CO3qE 

It 

SHUTDOWN SOLENOID: 
if 

LOW. OIL PRESSURE SHUTDOWN: 

4: + /07. 

TECHNICAN: 
Pg. 

KW: OK? -f !0 ° 

(S of oi 
JOB NO/CONTRACT NO: ii-fd / 
ENG. SERIAL NO: qi/q4E63 
ALT. SERIAL NO: It 0/.? 
STARTER MOTOR: 

UNDERSPEED TYPE: EtiR 
HIGH WATER: Ovi,e 

INSPECTOR: 

TIME 0-.06 0: 20 0: 5O 1: co r: /0 133 /-C° 0?-24 d: 3 '2' " 
OIL PRESSURE 

Soo 6-bo it50 itiv 4 40 11 leo itt,25 42-C y25- It4.0 

OIL TEMPERATURE /41 - ...._ -- 
JACKET WATER 
TEMPERATURE /0 1? 50 g 2 S-2._ g 3 23 tit- 

S AriPs 
0 

fit- 
0260 

agA 7cz 12 352 ?; 11 17S- 0 

VOLTS ) A s i / 7 I / / 
AMBIENT 
TEMPERATURE )0 ) 1 di ')/ 44 . °/ 
HZ So / P 
a./ 0 (Ro. aQ A/ 2s2- dii .21) d77 1)-6 0 

LOAD% 

0 75% Ito/ 10073 100% ILA I lot not -5-D7 0 
REMARKS 

Generator_Load_Test_Reportdoc 
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( 3. 
11'91 

14%. V / 
40 At Jr 

EQ 

47 Proprietary Street 
Tingalpa Q 4173 
BRISBANE AUSTRALIA 

CLIENT: Ras. LuKcit tvP. 

SERIAL NO: 0301 bool 

ENGINE TYPE: Briomkoisc, 
-c4-E ALTERNATOR TYPE: 31.4 

SOUND LEVEL INSTRUMENT' R104 

(VW GENERATOR SET SEP 0023/ D 

SOUND PRESSURE LEVEL TEST REPORT 

DATE: 

JOB NO 

(C og 0? 

14- a-q 

ENG. SERIAL NO: 

ALT. SERIAL NO: 

qta 6g a 
6o(q 

6 7 8 
9 14"/"---- 5 

4 

ALT 

ENG 

RAD 

3 
2 1 12 

4-- 1 0 

Position Layout 

Remarks: 

Distance: 7 m 

Height: 1'6 m 

POSITION SOUND LEVEL 
dB(A) 

LOAD % 

25 50 75 100 110 

1 65.4 64 0 670 6g. I 49 
2 

3 

4 

5 6s. 7 47. / cf.c. 6ig 70.0 
6 

7 65.3 6.C., 66.4 67./ 47.5 

8 . 

9 

10 6.7. f 67.9 6 g .7 
61.8 

11 

12 

Average 
A . 

QUALITY ASSURANCE OFFICER: 

CUSTOMER TESTING OFFICER' 
TESTING OFFICER: 

WITNESS TESTING OFFICER: 
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47 Proprietary Street 
Tingalpa 0 4173 
BRISBANE AUSTRALIA 

SEP 0013 

'FINAL INSPECTION CHECKLIST 

This form is to be completely filled out before any generating 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 the Engineering Manager. 

A copy of this form is to be sent out with the plant concerned. 

Please neatly tick in the biOxes provided where applicable and note any comments 
in the space provided. 

MODEL: CAILLAI4 SERIAL NO: C)?aLC)0e2. ENGINE NO: C//4 

JOB NO: ttielq DATE: CUSTOMER: 4?- 4(' 

BASE 

(1) 

(2) 

(3) 

(4) 

All welds Continuous, neat and clean. 
All bolts tightened. 
Bearers completely secured. 
No sharp corners. 

RADIATOR 

(1) 

(2) 

(.3) 

(4) 

(5) 

ENGINE 

Radiator correctly mounted. 
All pipework included and secure. 
Drain plug in place. 
Water removed from radiator. 
Clamps on hoses tight. 

(1) Fan is correctly mounted. 
(2) All guards in place and secure. 
(3) Wiring loom is correct to drawing, securely fixed and Marked and.is- 

teimipated in an appropriate terminal, box. 
(4) - Battery leads attached and secure and long enough for termination to-battery. 
(5) Air cleaner is properly mounted. 
(6) Magnetic pickup is fitted and set to correct depth. 
( 7 ) Exhaust pipe and silencer (where required) are fitted correctly. 
(8) Dip stick in place. 
(9) Oil removed from engine. 
(10) All 'fuel and oil unions completely tightened. 
(11) Allorderedoptionsare fitted and function correctly. 
(12) All parts secure, no damage. 
(13) All earths less than 0.1 ohms. 
(14) Cables and hoses secure for transport. 

CONTROL sysTpm (where applicable) 

(1) 

(2) 

(3) 

(4) 

(5) 
(6) 

(7) 

Control functions as ordered. 
Control is mounted correctly. 
All leads, terminals, fuses, printed circuit boards and switchgear are 
completely secure and marked correctly. 
Dust seals are fitted around doors. 
Doors hinged correctly. 
All earths less than 0.1 ohms. 
Red Danger labels in cubicle. 
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FINAL INSPECTION CHECKLIST PAGE 2 

CONTROL SYSTEM (cont) 

(8) Perspex shield secure, clean and no sharp corners. 

(9) Cables correct, no damage. 
(10) Locks and keys satisfactory. 

ALTERNATOR 

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 engine 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 either 

Order or Bills of Material. 

(7) Earth stud fitted. 

Plant is painted to correct colour. 
All blemishes in finish, especially paint runs, are completely removed. 

GENERAL INSPECTION 

(1) Genset is manufactured to correct engine /alternator /radiator /bases 
configuration as specified on Bill of Materials. 

(2) All documents are in a sealed plastic bag and secured inside alternator 
terminal box. 

a) Engine Handbook 
b) Alternator Handipook/ 
c) Warranty Card 1111111 FAA4VM. 
d) Packing List 
e) Test Sheet 

(3) No Oil/No Water label is attached to positive battery lead. 
(4) All labels are straight and in correct location. 

SIGNED: 
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