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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

1. Introduction and Background Information 
The Operation and Maintenance details enclosed cover Hidrostal screw centrifugal pumps supplied 
for Brisbane City Council's, Australian Trade Coast project. 

Weir Services Australia's scope of supply includes the supply and testing of dry well submersible 
sewage pumps and their associated mounting pedestals. 

1.1. Introduction 

Each pump unit is equipped with a nameplate attached to the motor, containing all motor and pump 
data. It is essential to give the complete data for any inquiry about parts or service. 

The Hidrostal warranty is void unless the following requirements are met: 

a) Temperature protection circuit is wired so as to positively disconnect power to the motor 
when excessive winding temperature is sensed. 

b) Proper extra-quick-trip overload protectors must be used on all three phases of each motor 
(section 2.2.6.). 

c) Optional conductivity probe circuit is wired to a special relay for use with these motors. See 
section 2.2.6. for wiring instructions and a list of approved relays. 

d) Any repairs must be made exactly as per instructions in this manual, and using only genuine 
Hidrostal replacement parts furnished through the Hidrostal distribution organisation. Use of 
any other parts will void the Hidrostal warranty. 

Prior to shipment, each pump has been tested by the factory for proper mechanical and electrical 
operation as well as absolute water-tightness of the motor. Disassembly of the pump by other than 
official Hidrostal service centers may cause loss of any remaining warranty. 

1.2. Description of Equipment 

Project: Brisbane Water ATC 

Equipment: Hidrostal Pump 

Manufacturer: Hidrostal 

Local Representative: Weir Services Australia Pty Ltd 

Pump Model No.: I 1 OK-MO2R+IETZ4-XMEK+NEE8-16 

Serial No.'s: H3083, H3103 

Fabrication No's: 138077, 138078 

1.2.1. Equipment Information: 

Flow: 348 Vs 

Head: 40.8 m 

Speed: 1460 rpm 
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Rotation: counter clockwise viewed from suction end 
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Serpentine Rd / Q1112-SA-005 

1.3. Supplier Contacts: 

Pump Supply Contact: Weir Services Australia, 
15 Gindurra rd, Somersby, NSW 2250 
Ph: (02) 43492999 fax: (02) 43492900 

e-mail: wsa@w eir. co m. au 

Spare Parts Contact: 'as above' 

Service Contact: 'as above' 
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BRISBANE CITY COUNCIL 
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Serpentine Rd / Q1112-SA-005 

2. Installation and Commissioning 

2.1. Handling, Unpacking and Storage 

2.1.1. Delivery 

MEM 

Weir Services Australia (WSA) will not assume responsibility for damage to the pump that has 
been caused due to not following instructions in this manual, nor for consequential damages of any 
kind. 

2.1.2. Reception of Pump Unit 

Inspect the shipment for shortages or damage. Report any discrepancies to the carrier, note them on 
the shipping documents and sign them with date together with the carrier. 

2.1.3. Storage 

If the unit is not to be installed immediately, note: 

Store in a dry and clean place without extreme changes in temperature (storage room 
temperature-10° to +40°C (14° to 104°F). 

Rotate the shaft by turning the impeller once every two weeks to ensure positive coating on 
the lubricated surfaces and to prevent sticking of surfaces due to rust or oxidation. 

Do not store in a location where the pump would be subject to vibrations, otherwise 
brinelling of the bearings could occur. 

2.2. Installation Process 

2.2.1. Installation 

The pump should be placed as near to the liquid source as possible, and as low as possible, to 
provide the maximum possible suction head, avoiding elbows and excessive pipe lengths wherever 
possible. Provide adequate ventilation of pump room. 

Warning: 

If the pump can be exposed to temperatures at or below the freezing point of the media, the 
pump should be drained when not in use (formation of ice within the pump can cause 
cracking and other damage to the construction. 

2.2.2. Mounting 

General: The pump is to be mounted in a vertical position. 

Fastenings: The pump is stood using a special BO suction stand. 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

2.2.3. Piping 

The suction and discharge piping should be independently supported near the pump and be installed 
in such a manner so as not to impose stresses and strains on the pump casing. 

Suction Piping 

To obtain maximum available suction head, the suction line should be as direct and as short as 
possible. It is important to avoid any sagging in a suction line in which air may accumulate and 
cause loss of prime. For the same reason, it is important to have the suction line airtight when 
suction lift exists. 

The suction pipe must be such that no air pockets can form, and must slope upward to the pump 
intake. 

The losses of the suction side should be kept to a minimum, the pipework should never be less than 
the suction diameter of the pump and preferably be one pipe size larger. When larger diameter 
pipework is required the transition should be made close to the pump using flat-topped tapers (Fig. 
1). Concentric tapers should never be used, as air pockets could result (Fig. 2). 

fig 1 

Air pocket 

1PlimAvAmmi 

PIM/ ill 

fig 2 

Unusual suction conditions such as high liquid temperature, altitude above sea level and high 
specific gravity or viscous liquids should be compensated for, by proper engineering of a 
sufficiently sized suction pipe. 

Warning: 

The pump should not operate on a suction lift when pumping liquids with entrained air or 
gas. Non-return valves should not be used in the suction line. Gate valves should preferably 
be installed with the spindle horizontal to prevent trapping air or gas. Suction valves must be 
fully open during operation. 

Discharge Piping 

Use as few fittings as possible and when elevating to any height, go vertically upward from the 
pump, then horizontal to the point of discharge. When using non return valves in the discharge line 
it is important the maximum permitted velocity specified by the manufacturer is not exceeded. For 
single-flap valves operating on dirty liquids a typical maximum velocity is 3.5 m/second. 

If these values are exceeded shock waves can result when the valve closes, which may cause the 
face of mechanical seals to open and allow material to become trapped between the faces resulting 
in premature seal failure and contamination/loss of the seal oil. 
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BRISBANE CITY COUNCIL 
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Serpentine Rd / Q1112-SA-005 

Warning: 

Does the pump work with closed or blocked up suction or discharge piping, there is a danger 
of overheating in the volute casing. It is possible to dry out the medium occluding gas 
bubbles. They could cause damages on person or machine if they will be eliminated 
inexpert. 

Connection of Piping 

This should only be undertaken after the grout (if used) has thorough set and holding down bolts 
have been tightened. The pipework should be connected to the pump flanges with gaskets in place 
and the bolts properly tightened. Make sure the pipe flanges are parallel and in line. 

Warning: 

For all pumps in cast iron, great care must be used in connecting these flanges. Tighten 
evenly and adjust to a snug fit. Under no circumstances should the casing be subjected to 
piping strains. Such strains could result in structural failure leading to operator injury. 

2.2.4. Direction of Rotation 

Before installing the pump into the sump, the electrical controls and pump power cable junction 
boxes must be placed above any expected water level. They should also be adequately sealed and/or 
vented to avoid internal condensation. Check the direction of rotation. This must be counter- 
clockwise viewed from suction end. Check impeller rotation by suspending pump from the lifting 
eyes, resting inclined on the floor, and start up for one second. The starting jerk should be counter- 
clockwise viewed from driving side (Fig. 3). This procedure must be repeated for each speed, if 
units are multi-speed pumps. 

Caution: 

If rotation is not correct on multi-speed or multi-pump installations, only change the pump 
cable leads of the pump or speed with wrong rotation at its starter in the control panel. DO 
NOT change the primary power leads coming into the control panel: This would change the 
rotation of all pumps or speeds. 

counter clockwise viewed 
from suction end 

fig 3 

Dry Installed Pump 

Hidrostal immersible motors do not require submersion in liquid for cooling. They may be installed 
in dry locations. This is particularly advantageous for locations where occasional flooding may 
occur, as these motors will not be harmed thereby. 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

Electrical Connection 

The motor winding leads will be factory-connected according specifications (see nameplate). 

Make sure that the power supply to the control panel is the same as on the pump nameplates 
(tolerance +/- 5 %). From 5 % to 10 % lower voltage, there may be a slight diminishing of hydraulic 
performance and a slight increase in amperage, but no harm to the motor. For voltages lower than 
10 % of rating, severe performance drop and excessive draw (motor overheating and considerable 
operating problems) can be expected. The motor ratings shown on the nameplate are for ambient 
temperature (liquid and air) of up to 40° C. For higher temperatures, contact factory. 

All electrical connections are made according to electrical diagram. 

Operator Safety 

Prior to any work on the pump, the power supply must be disconnected either by means of a locked 
isolatoror by removing the fuses from the panel. It is not safe enough to switch off the control 
switch. A wiring mistake or a control system malfunction could put the motor back into operation. 

Minimum Requirements 

The control panel must contain the following components: 

a) Isolation switch, preferably lockable. 

b) Slow trip fuses or circuit breakers in each incoming phase. 

c) Lightning protection. Lightning arrestor on each incoming phase, if there is any possibility 
of lightning damage. 

d) Motor starter. Full-voltage magnetic-contact starter has to be sized according to local 
electrical code requirements based on motor power rating. 

e) Extra quick trip overload protectors. They must be selected according to the amperage 
indicated on the nameplate. They must trip within 6 seconds on locked rotor condition 
(approximately 6 times full load amps) in order to adequately protect the motor windings; 
consult "trip curve" of overload protectors to ensure they meet this requirement. 

Caution: 

Warranty on immersible pump motor is void unless proper extra quick trip overload 
protectors are used on all motor phases. Claims for warranty repair of motors must include 
documentation that proper overload protectors have been installed. 

f) Temperature sensor circuit. Each motor is manufactured with temperature limit switches in 
the winding-head (control leads 1 and 2). They are Bimetal type switches (similar to 
"Klixon"). They can be connected directly into the motor control circuit, as long as this 
circuit does not exceed 220/240 volts, 2,5 amps. 

For variable frequency driver (Section 2.1) the motors must be equipped with triple- 
thermistor according DIN 44082-S 150° C. For Ex-proof motors this is prescribed and may 
only be used with thermistor control units type PTB 3.53-PTC/A. 

As alternative (special order) thermistors can also be used for normal motors. All motors 
equipped with thermistor have a label at the end of the cable with the following words: 

Attention:! 

Semiconductor switch! More than 2.5 Volt destroys the motor winding! 
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WEE 

Caution: 

Warranty is void if these leads are not connected to immediately de-energize the motor 
when their circuit is opened due to internal motor malfunction or temporary overheating. 

g) Connections of the motor 
N 

L1 
L2 
L3 

r - - 
K1,K2 = Temperature limit switches 

fig 4 

The control leads 1 and 2 (temperature limit sensor) must be connected in such a way that the 
motor cannot automatically come on again, even after the temperature limit sensor have cooled and 
reclosed the circuit. The cause of overheating must be determined and corrected before the motor is 
put back into service. 

Attention: 

Note that the temperature sensors will only de-energize the motor when gradually 
overheated due to electrical malfunction. These devices are not a protection for quick 
temperature rise due to overload such as a locked rotor condition. They are not a sufficient 
substitute for the overload protectors specified in (e) above. 

Recommended Additional Controls 

a) "Hand - Off - Automatic" switch. 

b) Low voltage terminals for level switches. 

c) Pump-on and pump-failure lamps. 

d) Hours run meter: Important to schedule service. 

e) Change-over switch for multiple-pump stations. 

f) Alarm-system for high sump-level: Preferably on a separate power supply, to ensure 
continued protection in the event of a main power supply failure. 

g) Moisture probe 

h) Float switch 
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WEIN 
BRISBANE CITY COUNCIL 
Brisbane Water 
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i) Bearing temperature probe 

Connection Tabulation 

Each cable set provides three or six power leads per speed, one earth lead and additional leads for 
temperature protection and seal failure circuits. 

To connect the motor to the power supply it is not necessary to open it. This should be avoided in 
order to retain the original factory-hermetic seal. If the sealing of the motor cover is disturbed, 
tightness tests must be performed as per Section 4.3.6. Power leads of the motor are marked 
according to the following table: 

Motor Type 
number of 

speeds 
number of 

conductors 
speed 

winding 1 markings on cable 
connection end , DIN VDE 0530 

over 4kW star/delta 
start 

1 6+C+E 
U1 A 
W2 

V1 U2 
W1 

V2 

a) E = earth (yellow-green) 

C = control leads 

for normal motors: 

temperature protection circuit 1 to 2 

seal failure circuit (optional) E to 4 

Note: 

* for EEx (explosion proof) motors, 
with two-level temperature 
protection circuits: * 

lowest, temperature regulator 1 to 3 

highest, temperature limit switch 1 to 2 

seal failure circuit (optional) see note 

On EEx, seal failure circuit will always be in a separate cable originating near bottom of 
motor. 

b) N = low speed H = high speed 

c) Y/YY = direct start (Dahlander) A = start possible by star/delta 

1) = the starting current at this speed is lower than the starting current at high speed by 
star/delta. 

2.2.5. Level Switches 

It is recommended to use an intrinsically safe circuit for the level controls, for explosion- 
proof installations. 

For the on and off levels, use control systems that are appropriate for the pumped liquid. 

Use a floating-ball type switch for the high-level alarm, even when there is another type 
used for the pump control (this has proven to be the most fail-safe type). 

The floating ball for the alarm should be placed at a reasonable distance above the highest 
pump start level to avoid false alarms. 
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BRISBANE CITY COUNCIL 
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2.2.6. Level Control 

"ON" and "OFF" levels must be set in such a way as to provide sufficient sump capacity between 
"ON" and "OFF" so that the pump cannot be switched on more than 10 times per hour. Higher 
starting frequency may damage the motor control devices in the panel and will cause excessive 
power consumption. The following formula will calculate the required minimum sump capacity: 

V = 0.9 x Qp V = sump capacity or volume, between on and off levels (in cubic meters) 
Z Qp = pump flow for one pump (in litres/second) 

Z = number of starts per hour (Z = 10, maximum) 

2.2.7. Required Submergence 

Hidrostal immersible pumps can work continuously submerged or in a dry environment. The 
motors do not require submergence in liquid for cooling. 

In the case of wet pit pumps the "OFF" level can therefore be set below the pump casing. 

However, care should be taken to provide sufficient submergence to avoid vortexing or pulling of 
air into the pump suction. 

Priming of the pump will require the "ON" level to be at least as high as the tip of the impeller. 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

3. Appropriate Records 

lfidrosfai 
CH - 8213 Neunkirch 

VIBRATION Test Certificate 

Zertifikat VIBRATIONSMESSUNG 

Pump - Type: 110K - MO2R + IETZ4 - XMEK 
Hidrostal-Order No.: 0405353.050 
Fab.-No.: 138077 
Accessories: BO - 300X400110KM 
Client: WEIR, Australia 
Motor power (nominal): 200 kW 
Shaft speed (nominal): 1493 1 / min. 
Best efficiency point: at 1493 rpm 

Q = 390 Litres 
H = 35 Metres 

Test Location: Test stand HIDROSTAL AG, CH - 8213 Neunkirch 
Testing Date: 04.11.2004 
Vibration velocity v: max. = Peak [mm / sj 

eff. = Effectiv RMS [mm / s] 
Measurement points: lx = horizontal, with Discharge; see picture 

1y = horizontal, 90' across Discharge; see picture 
z = vertical 

4 

Y 

-ma O 

.m.,.. 

Measurement records: 
Pump mounted on BO-Stand 

Shaft speed and hydr. Data mm / s ] for Measurement point No. 

n Q H lx 1y 1z 

rpm I / s m eff. (RMS) max. eff. (RMS) max. eff. (RMS) max. 
1493 250 50.9 18.7 26.4 10.2 14.4 3.4 4.8 

2.5 3.6 1493 348 39.8 20.1 28.5 11.7 16.6 
2.5 3.6 1493 450 29.4 20.0 28.3 13.0 18.4 
2.5 3.6 1493 500 26.2 

20.1 
19.8 28.0 13.1 18.5 

1493 550 20.2 28.8 13.2 18.7 2.5 3.6 

;--- 

We confirm that the above readings are acceptable and within our normal range. It should be noted that these 
readings were obtained from a pump mounted on a temporary test rig and will not necessarily be comparable to 
those achieved on site. We further confirm that these levels of vibration will not have a detrimental effect on the 
performance or longevity of the pump. 9 f uffe a 

-1/MffiM 

2 2 Nov. 2004 

GETESTET ,A 

I ...'f 
70141114141;a4m0en 

lc 
C'ese- 

Drawn by / Bea durcb. Datum / Visurn 16 11 04 db 
0405353.050.002 

Albarevel by / Deprtat (lurch: Dale / Visa, 22 11 04 db 
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BRISBANE CITY COUNCIL. 
Brisbane Water 
Serpentine Rd / Q I 112-SA-005 

1*km-to/ DECLARATION OF CONFORMITY 16 

We, lftdrilsfai AG 

CH-8213 Neunkirch/SH, Gigering 27 
Tel. 0041 52 687 06 87, Fax. 0041 52 681 20 84 

declare under our sole responsibility that the product/s: 

ORDER NR 04 05 353 / 050 

YOUR NUMBER: P.O. 70 891 

TYP: 110K - MO2R + IETZ4 - XMEK + NEE8 - 16 

FAB. NR.: 138 077 / 138 078 

CUSTOMER CODE: BPAU 

to which this declaration relates is in conformity with the following standard(s) or 
other normative documents: 

VDMA 24287, DIN 24295, DIN 31000 
EN 292-1+2, EN 60204-1, EN 60034-1, -5, -7, EN 23741 

following the provisions of Directive: 

98/37/EG, 73/23/EEC, 89/336/EEC, 93/31/EEC (+ 94/9/EG for 
Ex-proof) 

Neunkirch, 01.06.2004 U. Eckmann, Q - Manager 

File: FORM_KON IDrawn by / Beerb. Oat. Vis. : 04.02.00 uelmf I 

Approved by / Geor Dat Vie 04 02 00 ue No. 98-QM 5862E/c 
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ZENTRIFUGALPUMPEN 

BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

HIDROSTAL AG Telefon: ..041 (0)52 / 687 06 87 
CH-8213 Neunkirch Telefax: ..041 (0)52 / 681 20 84 

Order No. 03.05.353 Neunkirch-SH 

CERTIFICATE 

Subj.: Pump-Type: Il OK-MO2R + IETZ4-XMEK 
Serial-Number: 138077+138078 
Date of Test: 13.09.2004 +14.09.2004 

WE HEREWITH CONFIRM TO HAVE WATER-PRESSURE TESTED 

THE VOLUTE CASING OF THE ABOVE MENTIONED PUMP WITH 

A PRESSURE OF 15 BARS DURING 30 MINUTES. THE VOLUTE 

CASING WAS FOUND IN GOOD CONDITION. THIS TEST CARRIED 

OUT ON CONTRACT B.O. STAND. 

NEUNKIRCH 02.12.04 HIDROSTAL AG 
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C 

Yfidrilsfid NPSH Pump test record for weir measurements 
with Motor + Boosterpump 

Date: 13.09.04 

Signature: M.B. 

- 
Test-No.: 138077 
Order-No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order-No P.0.70891 
Fab-No.: 138077 
Pump type: 110K-MO2R + IETZ4-XMEK 
Impeller: Prod. Impeller 
Clearance: 1 mm 

Motor data 

Motor-Typ: IETZ4-XMEK 

P nominal: 200.0 kW 

n: 1490 R.P.M. 

P1 max.. 234.0 kW 

Voltage: 400 V 

Cycles: 50 Hz 

Current max.: 420.0 A 

ri Motor: 100 % 

Degree of water: 18 °C 

Constant for test bed 
Weir-Edge: 61 mm 

Z1: 0.65 m 

Z2: 0.77 m 

D2 Delivery pipe: 0.25 m 

D1 Suction pipe: 0.3 m 

Atmosph. press.: 9.843 m 

Density: 0.9985 kg /dm' 

Vapour pres. (Pd): 0.21 m 

Viscosity: 1 CST 

Measured values at 400 Volt Calculated 
Vibration / sec. Weir H1-inlet H2-outlet P1 Mot ZZ I n I Q H P1 n I NPSH 

A m R.P.M. I/s m kW % Hz hl/mm x factor m x factor m kW n% m x factor 

10.2 10.2 1 Overall 
24.88 248 0.060 0.61 4.07 41.51 189.0 100 0 350.0 1493 297.0 44.5 189.0 68.6 350.0 9.3 
24.88 270 0.107 1.09 3.38 34.48 186.0 100 0 346.0 1493 351.1 38.3 186.0 71.0 346.0 9.2 
24.88 300 0.185 1.89 2.56 26.11 183.0 100 0 342.0 1493 429.9 31.4 183.0 72.4 342.0 9.0 
24.88 328 0.259 2.64 1.76 17.95 174.0 100 0 324.0 1493 508.3 24.8 174.0 71.2 324.0 9.0 

24.88 289 0.156 1.59 2.82 28.76 186.0 100 0 337.0 1493 400.4 33.5 186.0 70.8 337.0 9.0 
24.87 289 0.219 2.23 2.71 27.64 185.0 100 0 343.0 1492 400.4 33.1 185.0 70.1 343.0 8.4 1 

24.87 289 0.369 3.76 2.61 26.62 187.0 100 0 348.0 1492 400.4 33.6 187.0 70.4 348.0 6.9 
24.87 289 0.550 5.61 2.46 25.09 189.0 100 0 350.0 1492 400.4 33.9 189.0 70.4 350.0 5.0 
24.87 289 0.723 7.37 2.34 23.87 192.0 100 0 355.0 1492 400.4 34.4 192.0 70.4 355.0 3.3 
24.87 289 0.774 7.89 2.35 23.97 225.0 100 0 406.0 1492 400.4 35.0 225.0 61.1 : :. 2.7 
24.87 289 0.788 8.04 1.50 15.30 172.0 100 0 331.0 1492 400.4 26.5 172.0 60.5 11 t 2.6 

/0- 
- --. 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

MIN 

t___S Verification of guarantee l 
according ISO 2548 class = C 

Date: 13.09.04 
Client: Weir Engineering Pty Ltd Order No.: 04.05.353 
Pump type: I10K -MO2R + IETZ4 -XMEK Fab-No.: 138077 

Guarantee points: Volume rate of flow Q: 400 Is = Qg 

at 1490 R.P.M. Pump total head H: 33 m = Hg 

NPSH: 3.4 m 

H/m ii % 
80- 80 
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0 2 3 4 5 6 7 8 0 10 

NPSH/m 

Verification of the guarantee: 
AH: + 1.47 m NPSH at 400.38 Us 

AQ: + 15.91 us 2.87 m 

NPSH 2.87 m is lower than 3.40 m 

Tolerances factors: 

XQ: 0.07 

XH: 0.04 

NPSH: -3 %of Horn. 

2 2 ..,----711.13 tei (Qg x XQ) (Hg x XH) 
> I 3.90 - 

AQ 
( ,-------° 

0 
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irasti d Yfr NPSH Pump test record for weir measurements 
with Motor + Boosterpump 

Date: 13.09.04 

Signature: M.B. 

Test-No.: 138077 
Order-No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order-No P.0.70891 
Fab-No.: 138077 
Pump type: 110K-MO2R + IETZ4-XMEK 
Impeller: Prod. Impeller 
Clearance: 1 mm 

Motor data 

Motor-Typ: IETZ4-XMEK 

P nominal: 200.0 kW 

n: 1490 R.P.M. 

P1 max.: 234.0 kW 

Voltage: 400 V 

Cycles: 50 Hz 

Current max.: 420.0 A 

n Motor: 100 % 

Degree of water: 18 °C 

Constant for test bed 
Weir-Edge: 61 mm 

Z1: 0.65 m 

Z2: 0.77 m 

D2 Delivery pipe: 0.25 m 

D1 Suction pipe: 0.3 m 

Atmosph. press.: 9.843 m 

Density: 0.9985 kg /dm3 

Vapour pres. (Pd): 0.21 m 

Viscosity: 1 CST 

Measured values at 400 Volt Calculated 
Vibration / sec. Weir H1-inlet H2-outlet P1 Mot ZZ I n Q H P1 1 I NPSH 

Hz h1/mm x factor m x factor m kW ri% m x factor R.P.M. Us m kW % A m 

10.2 10.2 1 Overall 
24.87 228 0.033 0.34 4.64 47.33 184.0 100 0 332.0 1492 250.5 49.8 184.0 66.4 332.0 9.3 

24.87 228 0.033 0.34 4.64 47.33 184.0 100 0 332.0 1492 250.5 49.8 184.0 66.4 332.0 9.3 
4.87 228 0.217 2.21 4.53 46.21 185.0 100 0 304.0 1492 250.5 50.5 185.0 67.1 304.0 7.4 

24.87 228 0.323 3.29 4.50 45.90 185.0 100 0 307.0 1492 250.5 51.3 185.0 68.1 307.0 6.3 
24.87 228 0.348 3.55 4.49 45.80 185.0 100 0 305.0 1492 250.5 51.5 185.0 68.3 305.0 6.1 

24.87 228 0.499 5.09 4.35 44.37 185.0 100 0 306.0 1492 250.5 51.6 185.0 68.5 306.0 4.5 
24.87 228 0.735 7.50 4.33 44.17 195.0 100 0 307.0 1492 250.5 53.8 195.0 67.7 307.0 2.1 

24.87 228 0.756 7.71 2.50 25.50 150.0 100 0 250.0 1492 250.5 35.3 150.0 57.8 ,--2E()).0 u if .9 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

Iftdrosig/ Verification of information 
according ISO 2548 class = C 

Date: 13.09.04 
Client: Weir Engineering Pty Ltd Order No.: 04.05.353 
Pump type: I10K -MO2R + IETZ4-XMEK Fab-No.: 138077 

Information points: Volume rate of flow Q: 250 Us = Qg 

at 1490 R.P.M. Pump total head H: 48 m = Hg 

NPSH: 3.3 m 

H/m 11 % 
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Verification of the Information: 
NPSH at 250.51 l/s 

2.63 m 

NPSH 2.63 m is lower than 3.30 m 

Tolerances factors: 

XQ: 0.07 

XH: 0.04 

NPSH: -3 'Yo of H or 1 

9 f i,) fie/ 
Of 

7Pfg-kve4-- .-...7.-:::. 
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ffidrosimi NPSH Pump test record for weir measurements 
with Motor + Boosterpump 

Date: 13.09. 

Signature: M.B. 

04 

Test-No.: 138077 
Order-No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order-No P.0.70891 
Fab-No.: 138077 
Pump type: 110K-MO2R + IETZ4-XMEK 
Impeller: Prod. Impeller 
Clearance: 1 mm 

Motor data 
Motor-Typ: IETZ4-XMEK 

P nominal: 200.0 kW 

n: 1490 R.P.M. 

P1 max.: 234.0 kW 

Voltage: 400 V 

Cycles: 50 Hz 

Current max.: 420.0 A 

n Motor: 100 % 

Degree of water: 18 °C 

Constant for test bed 
Weir-Edge: 

Z1: 

Z2: 

D2 Delivery pipe: 

D1 Suction pipe: 

Atmosph. press.: 

Density: 

Vapour ores. (Pd): 

Viscosity: 

61 mm 

0.65 m 

0.77 m 

0.25 m 

0.3 m 

9.843 m 

0.9985 kg/dm3 

0.21 m 

1 CST 

Measured values at 400 Volt Calculated 
Vibration / sec. Weir H1-inlet H2-outlet P1 Mot ZZ I n Q H P1 

11 I NPSH 

Hz h1/mm x factor m x factor m kW i% m x factor R.P.M. I/s m kW % A m 

10.2 10.2 1 Overall 

24.87 342.5 0.356 3.63 1.13 11.53 165.0 100 0 310.0 1492 550.8 19.9 165.0 65.1 310.0 8.5 

---- 

24.88 342.5 0.356 3.63 1.13 11.53 165.0 100 0 310.0 1493 550.8 19.9 165.0 65.1 310.0 8.5 
24.87 342.5 0.418 4.26 1.09 11.12 165.0 - 100 0 304.0 1492 550.8 20.1 165.0 65.9 304.0 7.8 
24.87 342.5 0.504 5.14 1.04 10.61 168.0 100 0 307.0 1492 550.8 20.5 168.0 65.9 307.0 7.0 
24.87 342.5 0.573 5.84 0.98 10.00 168.0 100 0 305.0 1492 550.8 20.6 168.0 66.2 305.0 6.2 
24.87 342.5 0.638 6.51 0.93 9.49 168.0 100 0 306.0 1492 550.8 20.7 168.0 66.6 1 moo, 5.6 
24.87 342.5 0.732 7.47 0.69 7.04 167.0 100 0 307.0 1492 550.8 19.2 167.0 62.2 

tato- 
! 

' ''`N. 
6: / . 

24.87 342.5 0.758 7.73 0.05 0.51 127.0 100 0 250.0 1492 550.8 13.0 127.0 55. . "y g 

/ ' c4. 
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' 0 . 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

-1fidrosW Verification of information 
according ISO 2548 class = C 

Date: 13.09.04 
Client: Weir Engineering Pty Ltd Order No.: 04.05.353 
Pump type: 110K-MO2R + IETZ4-XMEK Fab-No.: 138077 

Information points: Volume rate of flow Q: 550 I/s = Qg 

at 1490 R.P.M. Pump total head H: 17 m = Hg 

NPSH: 5.8 m 

H/m q % 
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NPSH-Test at 1493 R.P.M. and 550.751/s 
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Verification of the Information: 
NPSH at 550.75 I/s 

5.01 m 

NPSH 5.01 m is lower than 5.80 m 

Tolerances factors: 

XQ: 0.07 

XH: 0.04 

NPSH: -3 % of H or T1: 

?ruffs 
7(g. 
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O 

--#dros-W NPSH Pump test record for weir measurements 
with Motor + Boosterpump 

Date- 14.09.04 

Signature M.B. 

Test-No.: 138078 
Order-No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order-No P.0.70891 
Fab-No.: 138078 
Pump type: 110K-MO2R + IETZ4-XMEK 
Impeller: Prod. Impeller 
Clearance: 0.9 mm 

Motor data 

Motor-Typ: IETZ4-XMEK 
P nominal: 200.0 kW 

n: 1490 R.P.M. 

P1 max.: 234.0 kW 

Voltage: 400 V 

Cycles: 50 Hz 

Current max.: 420.0 A 

ri Motor: 100 % 

Degree of water: 18 °C 

Constant for test bed 
Weir-Edge: 61 mm 

Z1: 0.65 m 

Z2: 0.77 m 

D2 Delivery pipe: 0.25 m 

D1 Suction pipe: 0.3 m 

Atmosph. press.: 9.843 m 

Density: 0.9985 kg/dm3 

Vapour pres. (Pd): 0.21 m 

Viscosity: i CST 

Measured values at 400 Volt Calculated 
Vibration / sec. Weir H1-inlet H2-outlet P1 Mot ZZ I n Q H P1 i I NPSH 

Hz h1/mm x factor m x factor m kW i% m x factor R.P.M. Us m kW % A m 

10.2 10.2 1 Overall 
24.88 257 0.082 0.84 3.73 38.05 187.0 100 0 342.0 1493 318.7 41.4 187.0 69.2 342.0 9.2 
24.88 275 0.112 1.14 3.16 32.23 184.0 100 0 337.0 1493 363.9 36.2 184.0 70.3 337.0 9.2 
24.88 297 0.177 1.81 2.53 25.81 181.0 100 0 335.0 1493 421.8 31.0 181.0 70.8 335.0 9.0 
24.88 321 0.258 2.63 1.86 18.97 174.0 100 0 323.0 1493 488.3 25.6 174.0 70.5 323.0 8.8 

24.88 289 0.160 1.63 2.77 28.25 182.0 100 0 335.0 1493 400.4 33.1 182.0 71.3 335.0 9.0 
24.87 289 0.313 3.19 2.60 26.52 184.0 100 0 338.0 1492 400.4 32.9 184.0 70.2 338.0 7.4 
24.87 289 0.455 4.64 2.44 24.89 183.0 100 0 341.0 1492 400.4 32.7 183.0 70.1 341.0 6.0 
24.87 289 0.549 5.60 2.39 24.38 184.0 100 0 349.0 1492 400.4 33.2 184.0 70.7 349.0 5.0 
24.87 289 0.680 6.94 2.33 23.77 190.0 100 0 347.0 1492 400.4 33.9 190.0 70.0 347.0 3.7 
24.87 289 0.770 7.85 2.15 21.93 213.0 100 0 373.0 1492 400.4 33.0 213.0 60.7 373.0 2.8 
24.87 289 0.791 8.07 1.30 13.26 165.0 100 0 312.0 1492 400.4 24.5 165.0 58.3 lai;: 

I I I 
41rigterathko. 
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511111M1111111a 

UM /2 Q-Management B.V. /v.Ah Rev. 2 /16.02.96 I PRU-UM: :* e c\ 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 30 of 416



BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

ffidrostW Verification of guarantee 
according ISO 2548 class = C 

._J 
Date: 14.09.04 

Client: Weir Engineering Pty Ltd Order No.: 04.05.353 
Pump type: 110K-MO2R + IETZ4-XMEK Fab-No.: 138078 

Guarantee points: Volume rate of flow Q: 400 I/s = Qg 

at 1490 R.P.M. Pump total head H: 33 m = Hg 

NPSH: 3.4 m 
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Verification of the guarantee: 
AH: + 0.4 m NPSH at 400.38 I/s 

AQ: + 4.3 1/s 3.11 m 

NPSH 3.11 m is lower than 3.40 m 

Tolerances factors: 

XQ: 0.07 

XH: 0.04 

NPSH: -3 %ofHori: 

Qg 
2 2 

P ro, 
;os. (Hg H) 

> 1 53.29 __f0_ 

A C 
= 

A H 

4Pe'r 

UM /3 Q-Management B.V./v.Ah Rev. 2 /16.02.96 1 612a rt ine\ 

Hydrostal Pump 10 Instructions - rev A.doc 21 February 2006 25 of 61 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 31 of 416



. ... 

, 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 32 of 416



BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

IN/miff/ Verification of information 
according ISO 2548 class = C 

Date: 14.09.2004 
Client: Weir Engineering Pty Ltd Order No.: 04.05.353 
Pump type: 110K-MO2R + IETZ4-XMEK Fab-No.: 138078 

Information points: Volume rate of flow Q: 250 I/s = Qg 

at 1490 R.P.M. Pump total head H: 48 m = Hg 

NPSH: 3.3 m 

H/m 11 % 
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Verification of the Information: 
NPSH at 250.51 I/s 

2.77 m 

NPSH 2.77 m is lower than 3.30 m 

Tolerances factors: 

XQ: 0.07 

XH: 0.04 

NPSH: -3 % of H or 71: 

r u f f 

sr 
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'-'-saturi7sp, 
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Yfidra sigl NPSH Pump test record for weir measurements 
with Motor + Boosterpump 

Date: 14.09.2004 

Signature: H.P.M. 

\._____/ 

Test-No.: 138078 
Order-No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order-No P.0.70891 
Fab-No.: 138078 
Pump type: 110K-MO2R + IETZ4-XMEK 
Impeller: Prod. Impeller 
Clearance: 1 mm 

Motor data 
Motor-Typ: IETZ4-XMEK 
P nominal: 200.0 kW 

n: 1490 R.P.M. 

P1 max.: 234.0 kW 

Voltage: 400 V 

Cycles: 50 Hz 

Current max.: 420.0 A 

q Motor: 100 % 

Degree of water: 18 °C 

Constant for test bed 
Weir-Edge: 61 mm 

Z1: 0.65 m 

Z2: 0.77 m 

D2 Delivery pipe: 0.25 m 

D1 Suction pipe: 0.3 m 

Atmosph. press.: 9.843 m 

Density: 0.9985 kg/dm3 

Vapour pres. (Pd): 0.21 m 

Viscosity: 1 CST 

Measured values at 400 Volt Calculated 
Vibration / sec. Weir H1-inlet H2-outlet P1 Mot ZZ I n Q H P1 q I NPSH 

Hz h1/mm x factor m x factor m kW q% m x factor R.P.M. Ws m kW % A m 

10.2 10.2 1 Overall 
24.88 228 0.037 0.38 4.63 47.23 183.0 100 0 336.0 1493 250.5 49.7 183.0 66.7 336.0 9.3 

24.88 228 0.037 0.38 4.63 47.23 183.0 100 0 336.0 ' 1493 250.5 49.7 183.0 66.7 336.0 9.3 
24.88 228 0.246 2.51 4.51 46.00 188.0 100 0 342.0 1493 250.5 50.6 188.0 66.1 342.0 7.1 

24.88 228 0.300 3.06 4.46 45.49 190.0 100 0 344.0 1493 250.5 50.7 190.0 65.5 344.0 6.6 
24.88 228 0.358 3.65 4.43 45.19 191.0 100 0 346.0 1493 250.5 50.9 191.0 65.5 346.0 6.0 
24.88 228 0.500 5.10 4.33 44.17 191.0 100 0 348.0 1493 250.5 51.4 191.0 66.1 -348.0- 4.5 
24.88 228 0.734 7.49 4.20 42.84 195.0 100 0 355.0 1493 250.5 52.4 195.0 66.0 v rf ,_ .2 

24.88 228 0.755 7.70 2.63 26.83 167.0 100 0 310.0 1493 250.5 36.6 167.0 
(,...,.$ 

53. -w 0' 
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00 

drasizt NPSH Pump test record for weir measurements 
with Motor 

Date 14.09.2004 

Signature: H.P.M. 

Test-No.: 138078 
Order-No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order-No P.0.70891 
Fab-No.: 138078 
Pump type: 110K-MO2R + IETZ4-XMEK 
Impeller: Prod. Impeller 
Clearance: 1 mm 

Motor data 

Motor-Typ: IETZ4-XMEK 
P nominal: 200.0 kW 

n: 1490 R.P.M. 

P1 max.: 234.0 kW 

Voltage: 400 V 

Cycles: 50 Hz 

Current max.: 420.0 A 

rl Motor: 100 % 

Degree of water: 18 °C 

Constant for test bed 
Weir-Edge: 61 mm 

Z1: 0.65 m 

Z2: 0.77 m 

D2 Delivery pipe: 0.25 m 

D1 Suction pipe: 0.3 m 

Atmosph. press.: 9.843 m 

Density: 0.9985 kg/dm3 

Vapour pres. (Pd): 0.21 m 

Viscosity: 1 CST 

Measured values at 400 Volt Calculated 
Vibration / sec. Weir H1-inlet H2-outlet P1 Mot ZZ I n Q H P1 

T1 
I NPSH 

Hz h1/mm x factor m x factor m kW i% m x factor R.P.M. Vs m kW % A m 

10.2 10.2 1 Overall 
24.88 342.5 0.362 3.69 1.01 10.30 162.0 100 0 304.0 1493 550.8 18.7 162.0 62.4 304.0 8.4 

24.88 342.5 0.362 3.69 1.01 10.30 162.0 100 0 304.0 1493 550.8 18.7 162.0 62.4 304.0 8.4 
24.87 342.5 0.402 4.10 0.97 9.89 162.0 100 0 304.0 1492 . 550.8 18.7 162.0 62.4 304.0 8.0 
24.87 342.5 0.505 5.15 0.85 8.67 161.0 100 0 300.0 1492 550.8 18.6 161.0 62.3 300.0 6.9 
24.87 342.5 0.612 6.24 0.74 7.55 162.0 100 0 304.0 1492 550.8 18.5 162.0 61.8 304.0 5.8 
24.87 342.5 0.700 7.14 0.64 6.53 161.0 100 0 301.0 1492 550.8 18.4 161.0 61.7 301.0 5.0 
24.87 342.5 0.735 7.50 0.31 3.16 161.0 100 0 301.0 1492 550.8 15.4 161.0 

140.0 
51.7 
50.1 

,30-1.11,_ 

k7a0f f 
4.6 
4.4 24.87 342.5 0.758 7.73 0.05 0.51 140.0 100 0 270.0 1492 550.8 13.0 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

Waist Verification of information 
according ISO 2548 class = C 

. --- 
Date: 14.09.2004 

Client: Weir Engineering Pty Ltd Order No.: 04.05.353 
Pump type: 110K-MO2R + IETZ4-XMEK Fab-No.: 138078 

Information points: Volume rate of flow Q: 550 vs = Qg 

at 1490 R.P.M. Pump total head H: 17 m = Hg 

NPSH: 5.8 m 
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NPSH-Test at 1493 R.P.M. and 550.751/s 
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NPSH/m 

Verification of the Information: 
NPSH at 550.75 I/s 

4.91 m 

NPSH 4.91 m is lower than 5.80 m 

Tolerances factors: 

XQ: 0.07 

XH: 0.04 

NPSH: -3 ',/0 of H of fi 
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0 

Yftdrosia/ NPSH Pump test record 
with Motor 

Signature: 

4.11.04 

ature: F.W. + M.B. 

Test-No.: 138077 
Order-No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order-No: P.O. 70891 

Fab-No.: 138077 
Pump type: 110K-MO2R + IETZ4-XMEK 
Impeller: Prod. Impeller 
Clearance: 0.9 mm 

Motor data 
Motor-Typ: IETZ4-XMEK 

P nominal: 200.0 kW 

n: 1490 R.P.M. 

P1 max.: 234.0 kW 

Voltage: 400 V 

Cycles: 50 Hz 

Current max.: 420.0 A 

, Motor: 100 % 

Degree of water: 22 °C 

Constant for test bed 

Z1: 0.3 m 

Z2: 0.4 m 

D2 Delivery pipe: 0.25 m 

D1 Suction pipe: 0.4 m 

Atmosph. press.: 9.884 m 

Density: 0.9977 kg/dm3 

Vapour pres. (Pd): 0.269 m 

Viscosity: 1 CST 

Measured values at 400 Volt Calculated 
Vibration / sec. Flowmeter H1-inlet H2-outlet P1 Mot ZZ I n Q I H P1 n I NPSH 

Hz I/s x factor m x factor m kW n% m x factor R.P.M. I/s m kW % A m 

10.2 10.2 1 Overall 
24.88 250 -0.205 -2.09 5.02 51.20 179.0 100 0 330.0 1493 250.0 50.9 179.0 69.7 330.0 11.6 

24.88 250 -0.007 -0.07 4.89 49.88 180.0 100 332.0 1493 250.0 51.6 180.0 70.3 332.0 9.6 
24.88 250 0.117 1.19 4.84 49.37 184.0 100 0 345.0 1493 250.0 52.4 184.0 69.8 345.0 8.3 
24.88 250 0.310 3.16 4.78 48.76 200.0 100 0 367.0 1493 250.0 53.7 200.0 65.9 367.0 6.4 
24.88 250 0.570 5.81 4.55 46.41 203.0 100 0 373.0 1493 250.0 54.0 203.0 65.3 373.0 3.7 
24.88 250 0.650 6.63 4.46 45.49 204.0 100 0 371.0 1493 250.0 53.9 204.0 64.8 371.0 2.9 
24.88 250 0.694 7.08 4.15 42.33 210.0 100 0 382.0 1493 250.0 51.2 210.0 59.8 382.0 2.5 
24.88 250 0.733 7.48 2.48 25.30 170.0 100 0 300.0 1493 250.0 34.6 170.0 49.9 300.0 2.1 

--- -1112 2- - -41M I I Br -A A Tin ILIPT.I /. 
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0 

lfrfrosh71 NPSH Pump test record 
with Motor 

Date: 4.11.04 

Sign M.B. Signature: F.W. + 

Test-No.: 138077 
Order-No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order-No: P.O. 70891 

Fab-No.: 138077 
Pump type: 110K-MO2R + IETZ4-XMEK 
Impeller: Prod. Impeller 
Clearance: 0.9 mm 

Motor data 
Motor-Typ: IETZ4-XMEK 
P nominal: 200.0 kW 

n: 1490 R.P.M. 

P1 max.: 234.0 kW 

Voltage: 400 V 

Cycles: 50 Hz 

Current max.: 420.0 A 

q Motor: 100 % 

Degree of water: 22 °C 

Constant for test bed 

Z1: 0.3 m 

Z2: 0.4 m 

D2 Delivery pipe: 0.25 m 

D1 Suction pipe: 0.4 m 

Atmosph. press.: 9.884 m 

Density: 0.9977 kg/dm3 

Vapour pres. (Pd): 0.269 m 

Viscosity: 1 CST 

Measured values at 400 Volt Calculated 
Vibration / sec. Flowmeter H1-inlet H2-outlet P1 Mot ZZ I n 0 H P1 q I NPSH 

x factor m kW 1% m x factor R.P.M. I/s m kW % A m Hz I/s x factor m 

10.2 10.2 1 Overall 

24.88 250 -0.205 -2.09 5.02 51.20 179.0 100 0 330.0 1493 250.0 50.9 179.0 69.7 330.0 11.6 

24.88 250 -0.007 -0.07 4.89 49.88 180.0 100 0 332.0 1493 250.0 51.6 180.0 70.3 332.0 9.6 

24.88 250 0.117 1.19 4.84 49.37 184.0 100 0 345.0 1493 250.0 52.4 184.0 69.8 345.0 8.3 

24.88 250 0.310 3.16 4.78 48.76 200.0 100 0 367.0 1493 250.0 53.7 200.0 65.9 367.0 6.4 

24.88 250 0.570 5.81 4.55 46.41 203.0 100 0 373.0 1493 250.0 54.0 203.0 65.3 373.0 3.7 

24.88 250 0.650 6.63 4.46 45.49 204.0 100 0 371.0 1493 250.0 53.9 204.0 64.8 371.0 2.9 

24.88 250 0.694 7.08 4.15 42.33 210.0 100 0 382.0 1493 250.0 51.2 210.0 59.8 382.0 2.5 

24.88 250 0.733 7.48 2.48 25.30 170.0 100 0 300.0 1493 250.0 34.6 170.0 49.9 300.0 2.1 

iiiThik AMMWel, 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

WEIN 

*dal NPSH TEST at 2501/s 
according ISO 2548 class = C 

Date: 4.11.04 
Client: Weir Engineering Pty Ltd Order No.: 04.05.353 
Pump type: I10K -MO2R + IETZ4-XMEK Fab-No.: 138077 

Guarantee points: Volume rate of flow Q: 250 I/s = Qg 

at 1490 R.P.M. Pump total head H: 49.8 m = Hg 

NPSH: 3.3 m 

H/m n % 
80 80 

70 

60 

70 

60 

50 

40 

30 IIIQ/H 

50 
. 

40 
. ` 

30 

20 .--. 
. 

20 

10 

. 
. - ' - 10 -41- % 

L.. . 

eta 

0 0 

0 50 100 150 200 250 300 350 

Q Ws 

NPSH-Test at 1493 R.P.M. and 250.00!!s 

Him 
11% 

60 90 

50I- -- --- - -17111 70 

40 - --1---- 
30 

- 50 
- 

"Q./H 
20 -- 

, 30 

10 

-411- eta % 
___- 10 

0 

_____ 

i 10 

0 1 2 3 4 5 6 7 8 9 10 

NPSH/m 

NPSH at 250.00 I/s 

2.59 m 

overall eta: 69.7 

NPSH 2.59 m is lower than 3.30 m 

Tolerances factors: 

NPSH: -3 % of H or 11. 
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0 

Yfidroslid NPSH Pump test record 
with Motor 

Date: 4.11.04 

Signature: F.W. + M.B. 

Test-No.: 138077 
Order-No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order-No: P.O. 70891 
Fab-No.: 138077 
Pump type: 110K-MO2R + IETZ4-XMEK 
Impeller: Prod. Impeller 
Clearance: 0.9 mm 

Motor data 
Motor-Typ: IETZ4-XMEK 
P nominal: 200.0 kW 

n: 1490 R.P.M. 

P1 max.: 234.0 kW 

Voltage: 400 V 

Cycles: 50 Hz 

Current max.: 420.0 A 

n Motor: 100 % 

Degree of water: 22 °C 

Constant for test bed 

Z1: 0.3 m 

Z2: 0.4 m 

D2 Delivery pipe: 0.25 m 

D1 Suction pipe: 0.4 m 

Atmosph. press.: 9.884 m 

Density: 0.9977 kg/dm3 

Vapour pres. (Pd): 0.269 m 

Viscosity: 1 CST 

Measured values at 400 Volt Calculated 
Vibration / sec. Flowmeter H1-inlet H2-outlet P1 Mot ZZ I n Q H P1 1 I NPSH 

Hz I/s x factor m x factor m kW q% m x factor R.P.M. I/s m kW % A m 

10.2 10.2 1 Overall 
24.88 348 -0.165 -1.68 3.79 38.66 182.0 100 0 329.0 1493 348.0 39.8 182.0 74.7 329.0 11.4 

24.88 348 0.110 1.12 3.51 35.80 187.0 100 0 340.0 1493 348.0 39.8 187.0 72.6 340.0 8.6 
24.88 348 0.220 2.24 3.45 35.19 192.0 100 0 347.0 1493 348.0 40.3 192.0 71.6 347.0 7.5 
24.88 348 0.386 3.94 3.32 33.86 200.0 100 0 364.0 1493 348.0 40.7 200.0 69.4 364.0 5.8 
24.88 348 0.561 5.72 3.28 33.46 207.0 100 0 370.0 1493 348.0 42.0 207.0 69.3 370.0 4.0 
24.88 348 0.602 6.14 3.25 33.15 215.0 100 0 399.0 1493 348.0 42.2 215.0 66.9 399.0 3.6 
24.88 348 0.611 6.23 3.16 32.23 216.0 100 0 402.0 1493 348.0 41.3 216.0 65.3 402.0 3.5 
24.88 348 0.640 6.53 2.80 28.56 220.0 100 0 405.0 1493 348.0 38.0 220.0 58.9 405.0 3.2 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

**dry*/ NPSH TEST at 3481/s 
according ISO 2548 class = C 

Date: 4.11.04 
Client: Weir Engineering Pty Ltd Order No.: 04.05.353 
Pump type: 110K-MO2R + IETZ4-XMEK Fab-No.: 138077 

Guarantee points: Volume rate of flow Q: 348 Us = Qg 

at 1490 R.P.M. Pump total head H: 38 m = Hg 

NPSH: 3.3 m 

H/m 1 % 
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NPSH at 348.00 Us 

3.25 m 

overall eta: 74.7 % 

NPSH 3.25 m is lower than 3.30 m 

Tolerances factors: 

NPSH: -3 % of H or II: 
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0 

drosisd NPSH Pump test record 
with Motor 

Date 4.11.04 

Signature: F.W. + M.B. 

Test-No.: 138077 
Order-No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order-No: P.O. 70891 
Fab-No.: 138077 
Pump type: 110K-MO2R + IETZ4-XMEK 
Impeller: Prod. Impeller 
Clearance: 0.9 mm 

Motor data 
Motor-Typ: IETZ4-XMEK 
P nominal: 200.0 kW 

n: 1490 R.P.M. 

P1 max.: 234.0 kW 

Voltage: 400 V 

Cycles: 50 Hz 

Current max.: 420.0 A 

n Motor: 100 % 

Degree of water: 22 °C 

Constant for test bed 

Z1: 0.3 m 

Z2: 0.4 m 

D2 Delivery pipe: 0.25 m 

D1 Suction pipe: 0.4 m 

Atmosph. press.: 9.884 m 

Density: .9 97 

Vapour pres. (Pd): 

0.9977 kg /dm' 

Viscosity: 1 CST 

Measured values at 400 Volt Calculated 
Vibration / sec. Flowmeter H1-inlet H2-outlet P1 Mot ZZ I n 0 H P1 n I NPSH 

Hz 1/s x factor m x factor m kW ri°/0 m x factor R.P.M. 1/s m kW % A m 

10.2 10.2 1 Overall 
24.88 450 -0.095 -0.97 2.55 26.01 175.0 100 0 310.0 1493 450.0 29.4 175.0 74.0 310.0 11.0 

24.88 450 -0.095 -0.97 2.55 26.01 175.0 100 0 310.0 1493 450.0 29.4 175.0 74.0 310.0 11.0 
24.88 450 0.184 1.88 2.26 23.05 175.0 100 0 315.0 1493 450.0 29.3 175.0 73.8 315.0 8.1 

181.0 73.2 331.0 6.9 24.88 450 0.299 3.05 2.22 22,64 181.0 100 0 331.0 1493 450.0 30.0 
24.88 450 0.400 4.08 2.11 21.52 184.0 100 0 334.0 1493 450.0 29.9 184.0 71.8 334.0 5.9 
24.88 450 0.515 5.25 2.03 20.71 186.0 100 0 340.0 1493 450.0 30.3 186.0 71.8 1 340.0 4.7 
24.88 450 0.571 5.82 1.85 18.87 211.0 100 0 374.0 1493 450.0 29.0 211.0 60.7 374.0 4.2 
24.88 _ 450 0.590 6.02 1.18 12.04 175.0 100 0 314.0 1493 450.0 22.4 175.0 56.4 314.0 4.0 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q I I 12-SA-005 

NEM 

7 11,01-#1. NPSH TEST at 4501/s 
according ISO 2548 class = C 

Date: 4.11.04 
Client: Weir Engineering Pty Ltd Order No.: 04.05.353 
Pump type: I10K -MO2R + IETZ4-XMEK Fab-No.: 138077 

Guarantee points: Volume rate of flow Q: 450 I/s = Og 

at 1490 R.P.M. Pump total head H: 28 m = Hg 

NPSH: 4.8 m 
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NPSH at 450.00 I/s 

4.37 m 
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NPSH 4.37 m is lower than 4.80 m 
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0 

**dam*/ NPSH Pump test record 
with Motor 

Date. 4.11.04 

Signature: F.W. + M.B. 

Test-No.: 138077 
Order-No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order-No: P.O. 70891 

Fab-No.: 138077 
Pump type: 110K-MO2R + IETZ4-XMEK 
Impeller: Prod. Impeller 
Clearance: 0.7 mm 

Motor data 

Motor-Typ: IETZ4-XMEK 
P nominal: 200.0 kW 

n: 1490 R.P.M. 

P1 max.: 234.0 kW 

Voltage: 400 V 

Cycles: 50 Hz 

Current max.: 420.0 A 

i Motor: 100 % 

Degree of water: 22 °C 

Constant for test bed 

Z1: 0.3 m 

Z2: 0.4 m 

D2 Delivery pipe: 0.25 m 

D1 Suction pipe: 0.4 m 

Atmosph. press.: 9.884 m 

Density: 0.9977 kg/dm3 

Vapour pres. (Pd): 0.269 m 

Viscosity: 1 CST 

Measured values at 400 Volt Calculated 
Vibration / sec. Flowmeter H1-inlet H2-outlet P1 Mot ZZ I n Q H P1 n I NPSH 

Hz I/s x factor m x factor m kW ti% m x factor R.P.M. I/s m kW % A m 

10.2 10.2 1 Overall 
24.88 500 -0.044 -0.45 2.10 21.42 171.0 100 0 307.0 1493 500.0 26.2 171.0 75.0 307.0 10.6 

24.88 500 0.098 1.00 1.94 19.79 170.0 100 0 308.0 1493 500.0 26.0 170.0 74.9 308.0 9.1 

24.88 500 0.180 1.84 1.87 19.07 171.0 100 0 313.0 1493 500.0 26.1 171.0 74.8 313.0 8.3 
24.88 500 0.290 2.96 1.65 16.83 176.0 100 0 320.0 1493 500.0 25.0 176.0 69.5 320.0 7.2 
24.88 500 0.366 3.73 1.62 16.52 178.0 100 0 32.0 1493 500.0 25.4 178.0 70.1 32.0 6.4 
24.88 500 0.444 4.53 1.48 15.10 180.0 100 0 326.0 1493 500.0 24.8 180.0 67.6 326.0 5.6 
24.88 500 0.515 5.25 1.19 12.14 187.0 100 0 338.0 1493 500.0 22.6 187.0 59.2 338.0 4.9 
24.88 500 0.560 5.71 1.03 10.51 170.0 100 0 319.0 1493 500.0 21.4 170.0 61.7 319.0 
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Serpentine Rd / Q1112-SA-005 

WEIN 

Ifidrastt NPSH TEST at 5001/s 
according ISO 2548 class = C 

Date: 4.11.04 
Client: Weir Engineering Pty Ltd Order No.: 04.05.353 
Pump type: 110K-MO2R + IETZ4-XMEK Fab-No.: 138077 

Guarantee points: Volume rate of flow Q: 500 I/s = Qg 

at 1490 R.P.M. Pump total head H: 24 m = Hg 

NPSH: 4.8 m 

Him i % 
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Yfidnisw#I Pump test record 
with Motor 

Date: 04.11.04 

Signature: F.W. + M.B. 

-- 

Test No.: 138077 
Order No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order-No.: P.O. 70891 
Fab-No.: 138077 
Pump type: 110K-MO2R + IETZ4 -XMEK 
Impeller: Prod. Impeller 
Clearance: 0.9 mm 

Motor data IETZ4-XMEK 

P nominal: 200.0 kW 

n: 1490 R.P.M. 

P1 max.: 234.0 kW 

Voltage: 400 V 

Cycles: 50 Hz 

Current: 420.0 A 

n Motor: 100 % 

Degree of water: 22 °C 

Constant for test bed 

Z1 + Z2: 0.7 m 

D2 Delivery pipe: 0.25 m 

D1 Suction pipe: 0.4 m 

Wattmeter factor: 1 

Viscosity: 1 CST 

Density: 0.9977 kg/dm3 

Measured values at 400 Volt Calculated at test speed 
Vibration / sec. Flowmeter H1-inlet H2-outlet P1 Mot ZZ I n Q H P1 rl 

Hz I/s x factor m x factor m kW n% m x factor R.P.M. I/s m kW % 

10.2 10.2 1 Overall 

24.875 250 -0.205 -2.09 5.020 51.20 179.00 100 0 330.00 1493 250.0 50.9 179.00 69.7 330.00 
24.875 348 -0.165 -1.68 3.790 38.66 182.00 100 0 329.00 1493 348.0 39.8 182.00 74.7 329.00 
24.875 450 -0.095 -0.97 2.550 26.01 175.00 100 0 310.00 1493 450.0 29.4 175.00 74.0 310.00 
24.875 500 -0.044 -0.45 2.100 21.42 171.00 100 0 307.00 1493 500.0 26.2 171.00 75.0 307.00 
24.875 550 0.024 0.24 1.350 13.77 155.00 100 0 288.00 1493 550.0 20.1 155.00 70.1 288.00 

------.N 
:of feia 

-, 
..._ ..._ 

,4diniMir/11721111 
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BRISBANE CITY COUNCIL 
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Serpentine Rd / Q1112-SA-005 

fidraste Information points 
according ISO 2548 class = C 

Client: Weir Engineering Pty Ltd Date: 04.11.04 
Order No.: 04.05.353 

Pump type: 110K-MO2R + IETZ4-XMEK Fab-No.: 138077 

Guarantee points: Volume rate of flow Q: 380 I/s = Qg 

at 400 Volt 50 Hz Pump total head H: 35 m = Hg 

H/m 
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Ifidrostai Pump test record for vibration and noise measurements Date: 04.11.04 

Signature: M.B. 

Order-No.: 04.05.353 
Client: Weir Engineering Pty Ltd 
Your Order: P.O. 70891 
Fab-No.: 138077 
Pump type: 110K-MO2R + IETZ4-XMEK 
Impeller: Prod. Impeller 
Clearance: 0.9 mm 

Motor data 

Speed: 1490 RPM 
P1 max.: 234 KW 
Voltage: 400 V 

Cycles: 50 Hz 

Current max.: 420 A 

Calculated a test speed Measured parameters 
n Q H P q Vibration Noise* 

R.P.M. Is m kW % mmls RMS dBA 
Overall Pump Motor 

X Y Z X Y Z 
1493 250 50.9 179 69.7 5.59 4.31 4.24 18.66 10.18 3.39 82 
1493 348 39.8 181 74.7 5.94 4.45 3.46 20.08 11.74 2.47 84 
1493 450 29.4 175 74 5.66 4.52 3.46 20.01 12.94 2.47 81 
1493 500 26.2 171 75 5.37 4.67 3.46 19.80 13.08 2.47 82 
1493 550 20.1 155 70.1 4.38 4.67 3.32 20.15 13.15 2.47 84 

t.1-1-1 

Witrescod s`-Ply-y 7"' - 04. An.ut4 
Noise measured at 1m from the pump 
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INSPECTION & TEST PLAN PAGE: 3 of 3 

CUSTOMER/PROJECT: Leighton Contractors -SP300 
EQUIPMENT: Submersible Sewage Pumpsets 

ORDER REF: 01112-SA-005 
WSA CONTRACT REF: 203888 

DATE: 30/08/04 
1TP: 510 

Rev: 3 

ITEM NO. 1 DRAWING NO: Various SIC: Hidrostal AG 
COMPONENTS: Sp 300 Serpentine Road Pump Station ..110-MO2R-IETZ4-XMEK-NEEB-16 

MATERIAL: Venous 

KEY TO INSPECTION ACTIVITIES 
H - Hold point W - Witness S - Surveillance 

R - Review N - Notification DR - Document Regd. 

NO PROCESS DESCRIPTION/ACTIVITY PROCEDURE 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

4. Operation and Maintenance 

4.1. Start-up 

The pump is ready to start when the following has been completed: 

a) All construction debris has been removed from suction well. 

b) Base plate or suction elbow is bolted to the foundation. 

c) All rotating parts are found to turn freely by hand. 

d) Motor has been checked for correct rotation, which is counter-clockwise viewed from 
suction end (section 2.2.4). 

e) Suction and discharge gate valves are completely open. 

0 All level controls are correctly set. The off-level is sufficiently high to prevent air entrance 
to the pump section. 

Never run a pump dry, as the liquid in the pump serves as lubricant for close running 
surfaces. Damage may be caused to the pump if operated dry for extended period of time. 

Note: 

g) 

If installed with suction lift, the pump may be primed by using an ejector or vacuum pump. 
Vertically installed Hidrostal solids handling pumps will prime themselves if impeller tip is 

submerged in the pumping liquid, and an automatic air vent is connected to the pump casing 
or discharge pipe work (between pump and non-return valve). 

4.1.1. Starting of Pump 

Never start pump against closed valves (except non-return valves). Start the pump using manual 
operation. Measure the amperage drawn on each phase leg. Record and verify these readings with 
the nameplate ratings. If amperage is more than 5 % higher, stop pump and check probable causes 
according to "Operating Troubles" chart (Section 4.1.3.). 

Once preliminary checks are complete, place the pump into automatic operation. Cycle the system 
through several wetwell pumpdowns to observe that level controls are properly set and functioning 
correctly. Observe that the alarm system and change over switch (if included in control panel) are 
working properly. 

Log date and hours meter reading, and set pump for automatic operation. Perform maintenance 
according to Section 4.2. 

4.1.2. General Operating Conditions 

The pump should not be allowed to operate continuous-duty outside of performance curve: high 
discharge pressure with low flow or low discharge pressure with high flow. Bearing life is 
shortened and abrasive wear is accelerated in these operating conditions. 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

WEIN 

4.1.3. Operating Troubles 

TROUBLE 

POSSIBLE 
REASON 

LL 

Z 

= 
. a.) 
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c 0 

a) o 
-0 

5 
2 

1. Pump not fully filled with water, not vented X 
2. RPM too slow X X 
3. RPM too high X X X 
4. Air entrance into suction line X X X X X 
5. Discharge line clogges / valve closed X X 
6. Air or gas in pumped liquid X X X X X X 
7. TDH too high (higher than calculated) X X X 
8. Suction head too high X X X 
9. Insufficent suction head on hot liquids X X X 
10. Insufficient submergence of suction X X X X X X 
11. Sludge concentration higher than assumed X X X 
12. Specific weight of medium higher than assumed X 
13. Impeller or suction line clogged X X X 
14. Wrong direction of rotation X X X 
15. Impeller clearance too high X X 
16. Damaged impeller X X X 
17. Thermal overload tripped, control switch off X 
18. Motor damage XXXX 
19. Low voltage X X X X 
20. Attachment loose X X 
21. Coolent loss X 
22. Bearing worn out X 
23. Impeller out of balance X 
24. Impeller dragging against suction cover X X X 
25. Thick sludge and tight impeller clearance X 
26. Air or gas on impeller backside X X 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

WEIR 

4.2. Maintenance and Service 

4.2.1. General 

Before doing any work on the pump unit, switch off main isolator switch and remove fuses from 
panel. The following checks (Section 4.3.) can be done in the field. When a repair is indicated, send 
the pump unit to Weir Service Australia. 

Caution: 

When disconnecting the power cable at the control panel, take care that the cable ends 
CANNOT come in contact with water. Replace the plastic cable-end shipped with the pump 
(if this is no longer available, wrap the cable ends inside a plastic bag, and seal with tape) 
for water-tightness during handling and shipping. 

4.2.2. Pump Cooling 

Hidrostal immersible motors can be operated on continuous duty eigher submerged in the liquid or 
totally outside of the liquid (as in dry-pit installation). 

Opening "R" 
Opening "MOT" 
Opening "F" 

Internal Cooling 

Opening "F" 

Opening "R" 

Opening "MOT" 

Opening "OIL" 

fig 5. 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

This type transfers motor heat from the stator into a cooling oil which is circulated through a 
cooling jacket surrounding the stator housing. The oil then transfers this heat to the pumped media 
through the motor seal chamber (pump backplate), which acts as a heat-exchanger. The oil is 

circulated by an impeller on the motor shaft. 

4.2.3. Impeller Clearance Adjustment for Wear 

The impeller gap should be checked and readjusted whenever a significant decrease in pump 
performance is noticed, or at least once every year (until experience indicates how often this will be 
required). 

Excessive clearance can cause a drop in performance. 

Less clearance than the minimum listed can overload the motor and/or cause vibration due 
to a too great friction. 

When pumping thick sludges or high consistency material, it may be necessary to double the 
clearances in Fig 7. 

Regulable pumps are adjusted by means of a movable liner (421); its position is regulated by 
three external regulator nuts (422) found on the suction casing (416) or volute casing (400). 

Loosen and back off hex nuts (413) on end of each regulator nut (422). Now slowly and 
evenly screw in each large threaded regulator nut just until pump shaft cannot be turned (this 
will eliminate all clearance between the impeller and the liner). Be sure to take the same 
number of turns on each threaded regulator nut; this keeps the liner concentric to the 
impeller. 

Note: If impeller tip is binding, see section 4.4.12. 

Now back off the threaded regulator nut a bit. Holding each threaded regulator nut from turning, 
tighten the three hex nuts (413) (this pulls liner (421) away from impeller (401) the required 
clearance, and also locks the regulator nut in place). 

With a feeler gauge, check the actual clearance between impeller and liner (reaching in through the 
suction of the pump). If the clearance "C" is significantly different to the table (Fig. 7), it is possible 
that the wear is excessive or not uniform: disassembly and inspection is recommended. 

400 or/oder 416 

fig 6. 
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BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

Clearance 
Pump 
size "C" mm "B" mm 

I 0.7 0.6 - 1.0 

4.3. Field Tests 

4.3.1. Visual Checks 

shim (411) 

B 

back cone clearance 
studs (419) 
511 

impeller tip 
clearance 
1 to 2 mm 

Fig 7. 

C 

impeller 
clearance 

Check pump and motor for possible mechanical damage. Pay attention to the cable. 

If pump volume or pressure are not acceptable, check impeller clearance (see manual for 
hydraulic). 

Check overload relay, fuses and time relays (if any) for correct setting. 

Check correct function of level control. 

Check insulation resistance of motor windings and cables with a high-voltage ohm-meter 
("megger"). 

This initial test should be made from the point where the cables attach to the motor starter. Check 
from each winding lead to the other two winding leads and to the ground lead. 

Insulation Chart 

Condition of Motor and Cables OHM Value Megohm value 

A new motor 2 000 000 (or more) 2 

A used motor which can be re-installed in well 1 000 000 (or more) 1 

Motor In Pit. Ohm readings are for cable plus motor. A motor in 
the pit in reasonable good condition 

500 000 - 1 000 000 05 - 1.0 

A motor which may have been damaged by lightning or with 
damaged laeds. Do not pull the pump for this reason 

20 000 - 500 000 0.02 - 0.5 

A motor which has wet or damaged cable or windings. The pump 
should be pulled soon and repairs made to the cable or the motor 
dried and replaced. The motor will not fail for the reason, but it 

- 10 000 20 000 - 0.01 0.02 

Hydrostal Pump I 0 Instructions - rev A. doc 21 February 2006 47 of 61 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 60 of 416



BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

will probably not operate for long. 

A motor which has failed or with completely destroyed cable 
insulation. The pump must be pulled and repaired or the motor 
replaced. 

The motor will probably not operate for long. 
The motor will not run in this condition 

Less than 10 000 0 - 0.01 

Caution: 

Do NOT "Megger test" control leads when thermistors are fitted: Voltages over 2,5 V will 
cause thermistors to fail, and may destroy the winding. Any reading less than 1.0 Megohm 
could indicate failure of cable or winding insulation. If failure is indicated, remove pump 
with cable and proceed to Section 4.3.6. for further tests. 

4.3.2. Motor Housing Test 

This test consists of a check on the condition of the motor side mechanical seal and/or motor 
housing "0"- rings. Stand pump vertically on its suction flange. Remove screw plug "MOT" (Fig. 
7) with copper washer (536) so that any liquid can run out. Do the following repairs according to 
what comes out of the motor housings: 

WATER 
MIXTURE WATER/OIL = General overhaul with change of bearings and seals 

OIL = Change motor side mechanical seal (Pos. 516) 

NO LIQUID (DRY) = Stator housing is OK. No defect. 

Caution: 

This screw plug must be completely watertight. Sealing surfaces must be clean and smooth 
before assembly. Heat new copper ring to dull red and immediately quench in water to 
soften copper ring for best seal. All copper rings supplied by Hidrostal are softened. 

4.3.3. Oil Check 

This is a check on the condition of the pump side mechanical seal. For pump units supplied with a 
moisture probe, total failure of the pump side seal will be indicated by activation of the resistance 
relay. A failure can be detected by the following oil check, even without this circuit. 

Oil checking must be done after the first 1'000 hours of operation and once a year thereafter. 

Immediately before checking, run the pump for a few minutes to distribute any impurities 
throughout the oil. Raise the pump out of the sump and clean it with a water hose. 

Oil Level Check 

Stand pump with shaft vertical and remove screw plug "R". Oil level must be at the level of opening 
"R" (Fig. 8). 

If coolant is far below this level, the pump side mechanical seal may have leaked and may require 
replacement (section 4.4.1.). If oil level is only a small amount below this level, proceed with 
following test. Top-up with new oil and recheck in 200 to 500 hours. 
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Serpentine Rd / Q1112-SA-005 

Opening "R" 

full - replenish oil, 
check seal 

Fig 8. 

checked vertically 

Oil quality check 

Lay pump down horizontally with opening "OIL" (536a) upwards. Remove screw plug "OIL". 
Insert a tube or rubber hose, place a fmger over top of tube and remove it with a small sample. 
Repeat until a sufficient quantity has been collected for observation. Evaluation will show one of 
three conditions: 

a) If oil is clear there are no problems with the pump side seal. Top up with oil and close 
opening "OIL" with screw plug and a new softened copper seal ring. 

b) If there is just a little water in the oil but the oil is clear, repair of the pump is not necessary. 
Remove oil and separate water from oil (Section 4.3.4.). 

Pour back the clean oil into the mechanical seal housing and close opening with screw plug 
"OIL" and softened copper seal ring (536). However, check oil quality again after 500 hours 
of operation. 

With a new mechanical seal (515) it is possible that during the run-in period a small amount 
of water could enter into the oil chamber. Thus, if at the first check after start-up a small 
quantity of water is detected, it can be neglected. Oil with a small amount of water will be 
milky in appearance, but will still be of very low viscosity, that is, it will still run much more 
freely than motor oil, almost as thin as kerosene. 

c) If too much water has entered the oil, the viscosity will be much higher, then oil will be as 
thick as motor oil or even thicker. In this case, or when sludge or sewage smell are detected 
in the oil, the pump side mechanical seal (515) must be repaired or replaced. 

For oil removal as indicated in (b) above or for prior to a major repair refer to Section 4.3.4. 

Replace oil with new oil only if strongly contaminated, otherwise separate water from oil and re-use 
oil. Required oil must be extremely low viscosity. Factory uses the following oil: 
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Specific Gravity at 20 °C 

Viscosity at 20 °C 

Viscosity at 40 OC 

Solidfication point 

Flash point 

Burning point 

Evaporation point 

Solubility in water 

0.812 g/ml 

6.750 mm2/s (cst) 

3.520 mm2/s (cst) 

-38.000 °C 

132.000 °C 

142.000 °C 

251.000 kJ/kg 

none 

Other recommended oils: 

MEM 

Shell Pella A or S5585, Gulf mineral seal oil 896 or others with equal specification as above: The 
specified low viscosity is very important for proper cooling. 

4.3.4. Oil Change for Internal Cooled Motors 

Remove screw plugs "OIL" and "R" (Fig. 9) and drain oil chamber casing and cooling jacket 
completely by turning the pump around slowly, until openings "OIL" and "R" are upside down (Fig. 
9). When oil has completely drained, re-install screw plug "OIL" with softened copper seal ring. 
Place pump vertically. 

Opening "OIL" (536a) Opening "R" (536) 

Fig 9. 

Refill with separated oil or new oil of correct specification. The pump is full when the oil is flush 
with opening "R" (536) and the motor is in vertical position. Re-install screw plug "R", with 
softened copper seal ring. 

4.3.5. Greasing Instructions 

Hidrostal motors use bearings which are grease lubricated. For re-lubrication, grease is hand packed 
into the bearings when the motor is disassembled during a major overhaul. Sufficient grease is 
provided initially and at each overhaul to allow for the number of operating hours between 
overhauls ("Overhaul Chart", Section 4.3.8.). The overhaul should be done by an authorized 
Hidrostal service center. 

Caution: 

Hydrostal Pump I 0 Instructions - rev A. doc 21 February 2006 50 of 61 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 63 of 416



WU BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

The overhaul of Ex-proof-motors must be done in the factory or in an authorized Hidrostal 
service center, otherwise the Ex-certification will be invalidated. No other lubrication 
service is required between overhauls for these motors. For regreasing we recommend: 

STABURAGS NBU 8 EP by Kluber-Lubrication. 

This grease is of a mineral oil base containing a barium complex as thickener. 

Typical characteristics: 

Colour 

Apparent dynamic visc. (approx) 

Operating temperature range 

Max. temperature (short time) 

Consistency class (NLGI) 

Penetration DIN ISO 2137 (0.1 mm) 

Dropping point DIN ISO 2176 

Corrosion protection DIN 51802 

RPM-parameter (n x d m) 

beige mPas 

6000 o 
C 

-30..150 °C 

170 

2 

280 

>220 oC 

0 

5 x 105 

4.3.6. Motor Cables 

Whenever opening motor housing, it is imperative that all 0-rings have to be replaced with new 
items supplied from Hidrostal. 0-rings glued-up from bulk stock are totally unsatisfactory for this 
critical application; the glued joint will inevitably leak water into the motor after a short time. 

If tests conducted through the cables in the field (Section 2.6.3.1) showed insufficient insulation 
resistance, and if humidity relay has not tripped (continuity exists between lead 1 and 2), it can be 
assumed that the insulation failure is in the cable rather than in the stator. Remove fasteners (509) 
and carefully lift off cable cover. 

Cut the leads between cable and winding and now make a separate "megger" test on cable and 
winding. If windings are at fault, send the entire motor to the nearest authorized Hidrostal service 
station. If cable is at fault, a new cable set can be installed. 

4.3.7. Re-connection of Cable 

Place 0-ring (525) into position around the seal face on cover (500). Cables should be re-connected 
to the winding leads, using new insulated splices. Take care that this insulation is rated for 110° C. 

4.3.8. Test for Leaks 

Before putting the pump back into operation after opening of the motor (as when changing cables), 
a test for leaks should be carried out as follows: 

Connect source of dry air (from air compressor or bicycle hand pump) to opening left by removal of 
plug "MOT" (Fig. 7). Air pressure should be a maximum of 0.5 bar (7 psi). Motor should then be 
totally submerged in a test tank. 

Caution: 
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Do not immerse loose end of cables. If any continuously escaping bubbles are detected, 
motor cover is not water-tight. The preceding procedure for cable installation should be 
repeated to eliminate leaks. 

Caution: 

The overhaul of Ex-motors must be done in factory or in a authorized Hidrostal service 
center, otherwise the Ex-certification will be invalidated. 

Motor Type Motor side seal Pump side seal Seal oil lit. 
Hrs before 
regreasing 

IETZ4 / IETZ5 100 100 106 18'000 

4.4. Assembly Disassembly 

4.4.1. Replacement of Mechanical Seal 

Pump Side Mechanical Seal 

Stainless-steel-shroud seal - type "X" 

Remove all three small setscrews from outer body of rotating part. Remove snap ring (546). Oil the 
shaft for ease of disassembly. Now the seal rotating part can be pulled off the shaft by hand. 

, 110 
4.1 

illPF 

Fig 10. 

Remove static part of the mechanical seal as follows: 

Unfasten nuts (534) and carefully remove back cover or mechanical seal plate (507) from oil 
chamber casing. Make sure that the static part of the seal (515) does not hit the shaft so that the ring 
can't be damaged. Now the static part of the seal can be carefully pushed out of the chamber from 
the back side. Some Hidrostal seals can be repolished or repaired (Consult WSA). When sending a 
seal for inspection or repair, it is important to thoroughly protect the seal faces to prevent damage 
during transportation. 
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505 

104 

533 

514 

109 

508 

516 

545 

507 

515 

209 

511 

546 

111 

K Q 

161 

532 

529 

530 

578 

536a 

536ex 126 

536b 

104 

505 

533 

578 

530 

534 

419 

552 

527 

146 

209 

511 

536a 

527 

536c 

552 

516 

545 

507 

Fig 11. 

Maintenance of Motor Side Mechanical Seal 

Q 

505ex 

514 

127 

536 

534 

536b 

552 

504 

209 

515 

546 

165 

112 

111 

It is IMPORTANT to note that removal of this seal should not be attempted in the field. If leakage 
of this seal has been detected from the motor housing test as described in Section 4.3.2, the entire 
motor should be sent to WSA center for a complete inspection. 

4.4.2. Assembly of Back Cover 

Cleanliness is of utmost importance for this assembly work! All parts must be washed in solvent 
before assembly. All machined mating surfaces must be clean and free from burrs. All grooves and 
seatings for "O" -rings and other static seals must be inspected for nicks or scratches. All threads 
must be clean especially those in holes for studs. All "O" -rings MUST be replaced with new ones 
and they should be lubricated with light oil prior to assembly. 

Warning: 

Never use "O" -rings glued from "O" -ring stock. Our experience is that this glue joint will 
inevitably leak. 

Place a new "O" -ring (527) on the oil chamber casing (504). Carefully assemble back cover 
or mechanical seal plate (507) to the oil chamber casing and fasten with fastening set (534). 

4.4.3. Assembly of Pump Side Mechanical Seal 

Stationary seat (all types) 

Lubricate the rubber circumference of the static mechanical seal part and carefully press all the way 
into its seat in the back cover or mechanical seal plate (507). The ring must fit tightly in place. 
Protect the seal face during this operation. Examine gap between shaft and inner diameter of seal 
face; when face is correctly installed, gap will be uniform all the way around. 

Warning: 

The seal face is very brittle, and can easily snap unless pressure is uniform during 
installation. We suggest pushing in with special tool (Fig. 12). 
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Make sure that the shaft is free of burrs and has no sharp edges, so that the rubber part or the 
mechanical seal cannot be damaged. File groove edges if necessary. 

N(DO Material: PVC (or steel) - pipe 

Dimensions in mm 

R 

1-110 

S T U V W BOLT SIZE 

+/-1 102 +1/-0 120 +/-1 38 130 350 5 M36 

Fig 12. 

Stainless-steel-shroud seal - type "X" 

Lubricate inner rubber 0-rings of seal and put a small amount of oil onto shaft. Install entire seal 
over shaft, and press gently down shaft until rotating face touches stationary face. Now install snap 
ring over shaft, and push until it snaps into its groove. 

If necessary use the special tool (Fig. 12). Then reinstall the three small setscrews into the seal 
rotating part, and tighten firmly. 

4.4.4. Leak Test for Pump Side Mechanical Seal 

Remove screw plug "OIL" (536) and drain the oil from the motor. Connect dry compressed air 
source such as bicycle tyre pump to the opening. Use a pressure reducing valve and relief valve set 
to 0.5 bar (7 psi). 

Warning: 

Make sure that the pressure never exceeds 1 bar. This could displace the seal. 

Immerse the motor into a test tank full of water and watch for continuously escaping 
bubbles. This would indicate leakage past the seal or associated "0"-ring. 

Do not immerse end of cable! 

Correct failure if leakage has been found. After finishing tightness test remove pressure 
connection hose and fill with oil according to Section 4.3.4. 

4.4.5. Disassembly of Hydraulic Parts 

Casing-suction cover assembly should be placed with the suction flange flat on the floor or 
workbench, and the drive unit-impeller assembly removed or lowered into place from above by a 
suitable hoist. Remove nuts (419) around the flange. Lift the rotating assembly including impeller 
from the pump casing. Areas to be examined for wear will be the impeller surface (especially the 
edges) and the conical machined surface in the liner or suction cover. Uniform wear on any of these 
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surfaces can be compensated by reshimming or adjusting according to Section 4.2.3. However, 
excessive or uneven wear will require replacement of the worn parts. 

4.4.6. Removal of Impeller 

Hold the impeller (401) from turning by hand, or by a strap wrench, or by locking pliers clamped to 
the impeller. Inset a hexagonal key wrench into the impeller bolt (415) and with a hammer, tap the 
wrench counterclockwise to loosen the bolt. 

Factory Fitted Impeller Bolts 

Size 1 Hexagon SW Torque Nm 

M36 24 970 

4.4.7. Removal of Impeller Flange 

If existing, disengage tabs on locking washer (167) and remove impeller nut (166) with coupling 
end of shaft secured from rotation. Remove impeller flange (165) by either levering with two screw 
drivers between impeller flange and back cover (507) or seal plate (511) or tapping with a rubber 
mallet at 90° intervals. Or, it may be required to use a gear puller. Remove Woodruff key (112). 

Hydraulic 
size 

Cone 
size 

Impeller 
size 

nut 
wrench size 

Thread 
size "M" 

E 28 - - M12 

E 38 M28 41 mm M12 

Fig 13. 

4.4.8. Removal of Liner 

165 

112 

%--167 
166 

This pump has an externally-adjustable liner (421), held in place by the volute casing (400) or the 
suction casing (416) which is bolted to the volute casing (400) by studs and nuts (417). This 
construction can be recognized by the presence of three large regulator nuts (422). If the conical 
surface is worn, the liner need be replaced. It can be removed while the volute casing or suction 
casing remain attached to the piping. Alternately, the suction casing may be removed by removing 
nuts (417). 

Removing of liner: completely remove nuts (413). To force the liner out, push the three studs 
through the holes in the large regulator nuts (422), or the large regulator nuts can be turned all the 
way into the casing. 

Do not yet disassemble the regulator studs (412)! They are loctited in place, and must be 
heated with a torch to break the loctite bond after removing of the liner. 
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WEIR 

The wear ring (408) should only be removed from suction casing or volute casing if badly damaged. 
Therefore heat the mating surfaces with a torch to destroy the special adhesive between these two 
parts. Then press out suction ring with a hydraulic press (Fig. 14). 

419 

424 

401 

400 

405 - 

409 -- 

420 - 
406 - 
422- 

412 - - - 

413 -- - - 

Fig 14. 

4.4.9. Assembly of Impeller Flange 

411 

423 

415 

417 

431 

430 

--- 421 

- 408 

If existing, put in Woodruff key (112), coat the shaft taper with an anti-rust paste, put on the 
impeller flange (165), the locking washer (167) and the nut (166). The nut must be tightened to 120 
Nm (90 ft-lbs) by using torque wrench. Bend over locking washer tab. 

4.4.10. Assembly of Impeller 

If impeller (401) with impeller flange (165) is used, mount it so that the pin (410) on back of 
impeller will fit in the corresponding hole on flange. Before fitting a new impeller or a new impeller 
bolt, length "L" of impeller bolt should be checked as follows: 

By measuring of the impeller and the impeller bolt, it must be secured that: 

a) thread reach "L" is 1.25 x thread diameter, e.g. M16: 

16 x 1.25 = 20 mm. 

b) end of thread "Gl" on impeller bolt is sufficient (re-cut the thread). 

c) end of thread "G2" in the shaft is sufficient (shorten impeller bolt, see point 1.). 

Attention: 

Oil shaft taper slightly with a shred. NEVER use thick oil, grease or anti-size compound! Install 
impeller directly onto shaft. Coat the impeller bolt thread with grease or anti-size compound. 
Tighten screw with torque according table 3.3.2. 

Note: 

If torque wrench not available, torque can be approximated with an extension pipe and 
weight. 

Hydrostal Pump I 0 Instructions - rev A. doc 21 February 2006 56 of 61 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 72 of 416



BRISBANE CITY COUNCIL 
Brisbane Water 
Serpentine Rd / Q1112-SA-005 

4.4.11. Assembly of Liner 

Glue three regulation screws (412) into liner (421). Thoroughly grease 0-ring (430) and install into 
grove in suction casing (416). This groove is nearly hidden by the wear ring in some pump models. 

If wear ring (408) was removed, glue it firmly back into place. Tap wear ring into suction casing 
with a lead hammer, until wear ring is flush with flange surface. 

Grease the external threaded portion of large regulator nuts (422), and install these into the suction 
casing (416), hex-side toward the outside, direction to the suction flange. Screw these into the 
suction casing until they are flush with the inside. 

Now grease 0-ring (431) and install it into groove of wear ring (408, if there is no wear ring, this O- 
ring is not used). 

Now place liner into suction casing or volute casing, engaging the three stud bolts into the holes 
through the three regulator nuts. 

Note: 

The three stud bolts are not spaced evenly around the liner, so there is only one orientation 
of the liner where the bolts will correctly fit through the regulator nuts. 

Install suction casing into down-side of the volute casing with fastening set (417). 

Caution: 

Since up-side and down-side of the volute casing are machined identically in some models, 
it is potentially possible to assemble the volute casing in a wrong way. Form of the volute 
casing. 

4.4.12. Final Assembly 

When ONLY a new impeller is fitted, the following clearance check must be done: install drive 
unit-impeller assembly into volute casing. If the tip of the impeller touches the wear ring (408) or 
the lip in the liner (or suction cover) or if there is less than 1 mm clearance between the tip and the 
lip (the spiral edge of the impeller is firmly seated against the conical taper inside the liner or 
suction cover), then the impeller tip must be ground off, parallel to the suction flange, until 1 to 2 
mm clearance is obtained (Fig. 15). 
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impeller tip clearance: 1 to 2 mm 

fig 15. 

If (411) is a spacer ring in lieu of shims place it over the spigot of the drive unit. Grease 0-ring 
(209) and place into groove on spigot of the drive unit. Now install drive unit-impeller assembly 
into volute casing. Install and tighten nuts (419). See Section 3.2 for correct setting of regulator 
nuts, or for placement of shims (411) for final adjustment of impeller clearance. 

4.5. Recommended Spare Parts 

Description Part Number Qty Item 

Impeller Flange HID 2SF-1100/C 1 165 

Impeller HID 411-110KM 1 401 

Impeller Bolt HID 4B6-36/17 1 415 

Suction Casing HID 4H1-110KM 1 416 

Liner HID 4K2-110KM 1 421 

Wear Ring HID 4R2-110K 1 408 

Mechanical Seal HID 8DM-X100/B 2 515/516 

Oil Seal HID 8DS-135/160HMS4 1 555 

Bearing HID 8LW-7324BGU0 3 121 

Bearing HID 8LW-U2214C 1 513 
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4.6. Section Arrangement 

4.6.1. Pump 

424 405 419 410 401 411 400 

420 409 417 442 416 430 

Fig 16 

415 421 413 422 406 423 
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Description Part No. Qty Pos 

Woodruff key 2FK-100 1 112 

Impeller flange 2SF-I100 1 165 

Impeller nut 2FM-72 1 166 

Socket head cap screw 8FI-08R016 1 167 

Volute casing 4G1-110K/B 1 400 

Impeller 110K-M 411-110KM 1 401 

Inspection cover A 451-INSP.A 1 405 

0-Ring 8D0-7/545G 1 406 

Wear ring 4R2-110K 1 408 

0-Ring 8D0-5/115 1 409 

Dowel pin stainless 8FZ-16R33 1 410 

Set of shims 8UR-16 12 411 

Regulating screw 4 S1-16C150 3 413 

Spring washer 8FF -16R 8 3 413 

Hexagon nut 8FM-16R 3 413 

Impeller bolt 4B1-36/17& 1 415 

Suction casing 4H1-110KM 1 416 

Fastening Set 8BB-16/045C 12 417 

Fastening Set 8BB-16/045B 12 419 

Fastening Set 8BB-12/035B 2 420 

Liner 4K2-110KM 1 421 

Regulating nut 4V1-16C093/B 3 422 

Hexagon socket pipe plug 8F0-1/2 1 423 

Plug 8F0-1 1 424 

0-Ring 8D0-7/338G 1 430 

0-Ring 8D0-5/570G 1 442 
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4.6.2. Motor 
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Fig 17 

Description Part No. Qty Pos 

Disk M.S 5DA-7 1 574 

Protecting cap 8EH-08 2 0 

Seeger-spacer ring 8RS-120/3.5 1 104 

Angular contact ball bearing 8LW-7324BGUO 3 121 

Lock nut for shaft 5LM-M120T 1 126 

Greasing nippel 8NF-1/4K1 1 131 

Hexagon socket pipe plug 8F0-1/2 1 134 

Spacer ring 8RS-100/3.5B 2 157 

0-Ring 8D0-7/532 1 209 

Motor cover 5DM-T 1 501 

Stator lamination 8EG-TZ4X530E3E 1 502 

Shaft 8ER-TLG4/B 1 503 

Oil chamber casing 5GO-T1E/D 1 504 

Bearing cap 5DL-T 1 505 

Bearing cap 5DL-TX 1 505 

Back cover 5GD-1100/C 1 507 

Roller bearing 8LW-U2214C 1 513 

Mechanical seal 8DM-X100/B 1 515 

Mechanical seal 8DM-X100/B 1 516 

Bartec cable entry 5EG-24L4 1 519 

thread plug 5FV-M24 1 519 

Spring washer 8FF-06 4 520 

Hegxagonal bolt galvanized 8FS-06/025 4 520 

0-Ring 8D0-7/500 1 524 

0-Ring 8D0-5/290 1 525 

Ring rolled 5RD-7 1 526 

0-Ring 8D0-7/532 1 527 

0-Ring 8D0-7/600 1 529 

0-Ring 8D0-7/430 1 530 

Fastening Set 8BB-20R075G 8 532 

Fastening Set 8BB-12/030B 4 533 

Fastening Set 8BB-20R050G 11 534 

Copper-Sealing ring 8FD-1/2CU 1 536 

Copper-Sealing ring 8FD-1/4CU 3 536 

Hexagon head screw plug 8FV-1/2R 1 536 

Hexagon head screw plug 8FV-1/4R 3 536 

Spring washer 8FF-08 8 537 
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WWI 

Description Part No. Qty I Pos 

Socket head cap screw 8FI-08/016 8 537 

Fastening Set 8BB-20R060G 8 538 

Snap ring (Seeger) 8RF-A100 1 545 

Snap ring (Seeger)I 8RF-A100R 1 546 

0-Ring 800-5/078 2 547 

Socket set screw 8FG-08/12R 2 550 

Plug 8F0-1 1 552 

Oil seal 80S-135/160HMS4 1 555 

Statorhousing 5GM-T1E/B 1 557 

Cooling jacket 5KG-T/B 1 558 

Spring ring 5RF-7 1 559 

Impeller for circ. of cool. Liquid 5K1-S/4P100 1 560 

Guidance sheet 5KB-T/4POL 1 561 

Fastening Set 8BB-08R020G 4 568 

Spring washer 8FF-06 2 569 

Hexagon bolt galvanized 8FS-06/012 2 569 

0-Ring, 5x120mm 800-5/120 1 570 

Copper-Sealing ring 8FD-1/8CU 1 572 

Hexagon nut 8FM-1/8 1 572 

Snap ring (Seeger) 8RF-I115 2 573 

Inspection cover 50I-T 1 575 

Disk for switch 5EB-6 1 577 

Moisture probe internal 8EF-INTERN/EX 1 578 

Grease retaining disc 5SS-T 1 583 

Grease retaining disc 5SF-7MS 1 588 

Grease retaining disc 5SF-7MS/1 1 588 

Teflon disc 80L-7 1 588 
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OPERATION and MAINTENANCE MANUALS 

Equipment List 
SP300 SERPENTINE ROAD 
SEPE NUMBER 0412004 
ENGINE DEUTZ BF8 1015C 

SERIAL NUMBER 9153326 
ALTERNATOR STAMFORD HCI 534 D 

SERIAL NUMBER X04B060206 

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) 

14860 SP300 Manual Cover Page and Contents.doc 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 85 of 416



 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 86 of 416



 Please read and observe the information given in 

this Operation Manual. Thus you will prevent the 
occurrence of accidents, preserve the warranty 
granted by the manufacturer and keep an efficient 
engine ready for operation. 

This engine has been exclusively built for the 
application provided in the scope of supply - as 
defined by the equipment manufacturer - (use in 

accordance with the intended purpose): any use 
exceeding that scope is considered to be contrary 
to the intended purpose. The manufacturer will not 
assume any responsibility for any damage 
resulting therefrom. The risks involved are to be 
borne solely be the user. 

Use in accordance with the intended purpose also 
implies compliance with the conditions laid down 
by the manufacturer for 'operation, maintenance 
and servicing. The engine may only be used by 
persons familiar with engines and informed about 
the risks involved. 

The relevant accident prevention regulations and 
the other generally accepted safety and industrial 
hygiene regulations must be observed.. 

Unauthorized changes on the engine will exclude 
any liability claims against the manufacturer for 
resulting damage. 

Likewise, any manipulations on the injection and 
the control system may affect the performance 
and exhaust emission characteristics of the 
engine, thus no longer ensuring compliance with 
anti-pollution regulations. 
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Operation Manual 
1015 

0297 7011 en 

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. 

K D ?-120VANTON 

DEUTZ SERVICE 

KH 
DEUTZ 
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Dear Customer, 

Liquid-cooled DEUTZ engines are designed for a 

broad spectrum of applications.Consequently, a wide 
range olf 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 Manual 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 SERVICE INTERNATIONAL GmbH 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 89 of 416



1. General 3.5 Operating Conditions 6.4 Combustion Air Cleaner 

3.5.1 Winter Operation 6.4.1 Cleaning Interyals 
2. Description of Engine 3.5.2 High Ambient Temperature, High Altitude 6.4.2 Dry-Type Air Cleaner 
2.1 Model Designation 6.4.3 Removing Cyclone-Type Precleaner 
2.1.1 Rating Plate 4. Operating Media 6.4.4 Cleaning Oil Bath Air Cleaner 
2.1.2 Location of Rating Plate 4.1 Lube Oil 6.5 Belt Drives 
2.1.3 Engine Serial Number 4.1.1 Quality Grade 6.5.1 Checking Alternator V-Belt 
2.1.4 Numbering of Cylinders 4.1.2 Viscosity 6.5.2 Retensioning/Renewing Alternator V-Belt 
2.2 Engine Illustrations 4.2 Fuel 6.6 Adjustments 
2.2.1 Cyl. Bank A BF6 M 1015 4.2.1 Quality Grade 6.6.1 Checking/Adjusting Valve Clearances 
2.2.2 Cyl. Bank B BF6 M 1015 4.2.2 Winter Grade Fuel 6.6.1.1 Valve Clearance Adjustment Schematic 
2.2.3 Cyl. Bank A BF8 M 1015 4.3 Coolant 6.7 Accessories 
2.2.4 Cyl. Bank B BF8 M 1015 4.3.1 Water Quality for Coolant Preparation 6.7.1 Battery 
2.3 Lube Oil Circuit 4.3.2 Coolant Preparation 6.7.2 Three-Phase Alternator 
2.3.1 Lube Oil Circuit Schematic 1015 4.3.3 Cooling System Protective Agents 6.7.3 Lifting Tackle 

3. Operation 5. Routine Maintenance 7. Troubleshooting 
3.1 Commissioning 5.1 Maintenance Schedule 7.1 Diagnosis Chart 
3.1.1 Filling in Engine Oil 5.2 Maintenance Chart 

3.1.2 Filling Oil Bath Air Cleaner with Engine Oil 5.3 Completed Maintenance Jobs 8. Engine Preservation. 
3.1.3 Filling the Fuel Tank 8.1 Preservation 

3.1.4 Filling/Bleeding the Cooling System 1015 6. Service and Maintenance 

3.1.5 Other Preparations 6.1 Lubrication System 9. Specification Data 

3.2 Starting 6.1.1 Oil Change Intervals 9.1 Engine Specifications and Settings 

3.2.1 Electric Starting 6.1.2 Changing Engine Oil, Checking Oil Level 9.2 Torque Wrench Settings 

3.3 Monitoring Systems 6.1.3 Renewing Oil Filter 9.3 Tools 

3.3.1 

3.3.2 

Engine Oil Pressure 

Coolant Temperature 

6.2 

6.2.1 

Fuel System 

Renewing Fuel Filter 10. Service 

3.3.3 Coolant Level 6.3 Cooling System 

3.3.4 Lube Oil Level 6.3.1 Cleaning Intervals 

3.4 Stopping 6.3.2 Draining Cooling System 

3.4.1 Mechanical Shutdown 6.3.3 Filling/Bleeding Cooling System 

3.4.2 Electric Shutdown 6.3.4 Cleaning engine 
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DEUTZ Diesel Engines 

are the product of many years of research and 
development. The profound know-how so acquired, 
combined with high quality standards, guarantee 
their long product life, high reliability and low fuel 
consumption. 

It is self-understood that the high demands regarding 
protection of the environment are also fulfilled. 

Beware of Running Engine 

Shut the engine down before carrying out 
maintenance or repair work. Make sure that the 
engine cannot be started accidentally - Accident 
Hazard -. 
When the work has been completed, be sure to refit 
any safety devices 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. 

Service and Maintenance 

Sound service and maintenance practices assist in 

ensuring that the engine will satisfy the require- 
ments. 

Observance of the prescribed maintenance intervals 
and careful performance of the service and 

maintenance jobs are therefore essential. 

Special care should be taken under abnormally 
demanding operating conditions. 

Safety 

When reading through this Manual, 
you will find this symbol marking all 
safety instructions, and then you 
should proceed with special care. 

Pass on these safety instructions to 
your operating personnel as well. 

General safety and accident prevention regulations 
imposed by law must also be observed. 

DEUTZ SERVICE INTERNATIONAL GmbH 

In case of operational trouble or questions concern- 
ing spare parts please contact one of our authorized 
service representations. Where necessary, our 
trained specialists will ensure quick and reliable 
repair, using genuine parts. Genuine parts from 
DEUTZ SERVICE INTERNATIONAL GmbH are always 
manufactured according to latest technical stan- 
dards. 

A table of DEUTZ SERVICE contact numbers is given 
at the end of this Operation Manual. 

Asbestos 

Gaskets used for this engine do not 
contain asbestos. Please use suitable 
spare parts when carrying out mainte- 
nance and repair work. 
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s. 

2.1 Model Designation 
2.2 Engine Illustrations 
2.3 Lube Oil Circuit 
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2.1.1 Rating Plate 

lit.. 

i_ I 
41.7-- 

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 crankcase. 

2.1.3 Engine Serial Number 

The engine serial number is stamped on the crank- 
case iteself (arrow) and on the rating plate. 
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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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2.2.1 Cyl. Bank A - BF6M 1015 

15 

14 

13 

12 

11 

26 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 Flame-type heater plug (B-side) 
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2.2.2 Cyl. Bank B - BF6M1015 

23 

22 

21 

20 19 18 

16 

17 

26 3931 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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2.2.3 Cyl. Bank A - BF8M 1015 

126 412 

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) 
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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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2.3.1 Lube Oil Circuit Schematic 1015 
Wet Sump Lubrication 

24 27 21 12 13 

25 26 22 28 1 9 8 

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 

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 cran ;e 
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3.1 Commissioning 
3.2 Starting 
3.3 Monitoring Systems 
3.4 Stopping 
3.5 Operating Conditions 
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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 3.1.3 Filling the Fuel Tank 
with 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. 

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! -"- not 
spill any fuel! 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 102 of 416



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. 

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. 

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. 

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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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' 

r 

an I 

O 

0 
126 4001 0 

without Cold-Starting Aid 

O Disengage the clutch to separate the engine from 0 Insert key. 

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. 

0 Turn key clockwise. 

- Position 1 = operating voltage, 

- Pilot lamps light up. 

O Turn key further clockwise against spring action. 

- Position 2 = starting. 

O Release key as soon as the engine starts firing. 

- Pilot lamps go out. 
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with Cold-Starting Aid 
Flame-Type Heater Plug System 

a - 

26 4111 0 

0 Insert key. 0 Turn key further clockwise against spring action to 

- Position 0 = no operating voltage. - Position 2 = starting 

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 Release key as soon as the engine starts firing. 

- Pilot lamps go out. 
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3.3.1 Engine Oil Pressure 

Oil Pressure Pilot Lamp Oil Pressure Gauge 

3.3.2 Coolant Temperature 

O 

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. 

25754 I 0 

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

26246 1 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 Diagnosis Chart (see 7.1). 
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3.3.3 Coolant Level 

min 
(26 291 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. 

min 
[26 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) 

O 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.: larrip goes out 

- Lube oil level not o.k.: lamp does not go out. 
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3.4.1 Mechanical Shutdown 

O Set speed control lever 1 to low speed position. 

O Actuate shutdown lever 2 until engine comes to 
standstill. Charging-current and oil pressure pilot 
lamps light up when engine has come to standstill. 

3.4.2 Electric Shutdown 

0 Turn key counter-clockwise (to position 0) and pull 
off. Pilot lamps go out. 
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3.5.1 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. 

O 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 tempera- 
ture, but proves also useful at temperatures 
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. 

I 26248 I 0 
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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 Berating had been considered 
necessary, or simply contact your service repre- 
sentative. 
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4.1 Lube Oil 

4.2 Fuel 

4.3 Coolant 
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4.1.1 Quality Grade 

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

API Classification 

American Petroleum Institute 

O Turbocharged engines: CD, CE, CF-4 

CCMC Classification 

Committee of Common Market Automobile Constructors 

O Turbocharged engines: D4, D5 (SHPD-Oil)* 

* Sulfate ash' 1.8 % by wt. 

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 lengthy periods of time 
in order to keep wear down to a minimum. 

For all-year application you should use multi-grade 
oils. 

F 86 

77 

68 a +20 

59 

50 s + 10 

41 

32 

23 

14 -10 

+30°C 

-13 

- 22 p -30 

-31 

- 40 -40 
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0 

O 
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0 

Cl) 

-37710 
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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 appro- 
ved: 

CEN EN 590 or DIN/EN 590 

DIN 51 601 (Feb.1986) 

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 re- 
commended 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 additives (Super Die- 
sel") is frequently also on sale for use at tempe- 
ratures down to -20 °C (-4 °F). 

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 at the right. 

If summer-grade diesel fuel has to be used at 
temperatures below zero (+32 °F), up to 60% kero- 
sene 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. 

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

+32 

+23 

+14 

+5 

-4 

-13 

-22 

0 

-5 

-10 

-15 

-20 

-25 

-30 

20 30 40 501 60 
B 

Illustration legend: 

I Summer diesel fuel 

II Winter diesel fuel 

Ill Super diesel fuel 

A Ambient temperature 

B Percentage of kerosene added 

s-, 
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4.3.1 Water Quality for Coolant 
Preparation 

Th'e values given below must not be exceeded. 

A test kit (order number 1213 0382) can be obtaned 
from DEUTZ SERVICE INTERNATIONAL GmbH to 
check the quality of the water available. 

Water quality min. max. 

ph-value at 20°C 6,5 8,5 

Chloride ion content [mg /dm3] - 100 

Sulfate ion content [mg /dm3] - 100 

Total hardness NI 3 12 

4.3.2 Coolant Preparation 

The preparation and monitoring of the coolant in li- 
quid-cooled engines is especially important because 
corrosion, cavitation and freezing can lead to engine 
damage. 

The coolant is prepared by admixing a cooling system 
protective agent with the cooling water. 

The cooling system must be monitored continuously 
(see 5.1). The water level and the cooling system 
protective agent concentration should both be 

checked. 

The cooling system protective agent concentration 
can be checked with a tester commercially available 
(e.g.: gefo glycomat®). 

When nitrite-based cooling system 
protective agents are mixed with 
amine-based agents, harmful nitro- 
samines are formed. 

4.3.3 Cooling System Protective 
Agent 

Cooling system protective agents must be disposed 
of in accordance with anti-pollution regulations. The 
cooling system protective agent (nitrite-, amine- and 
phosphate-free, obtainable under order no. 0101 
1490 in 5-liter containers) provides effective 
protection against corrosion, cavitation and freezing. 

The concentration of the cooling system protective 
agent in the coolant should not fall below/exceed the 
following limits: 

Cooling system protective agent Water 

max. 45% by vol. 
min. 35% by vol. 

55% 
65% 

For the quantity, see table and section 9.1. 

Other cooling system protective agents, e.g. 

chemical corrosion inhibitors, can, in exceptional 
cases, be used in the coolant; in consultation with 
DEUTZ SERVICE. 

Order the cooling system protective agent from: 

DEUTZ SERVICE INTERNATIONAL GmbH 

Cooling system protective agents 
must be disposed of in accordance 
with anti-pollution regulations. 
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Cooling System Protection 

Protective 

agent 

[°/0 by vol.] 

Protection 
against freezing to 

[°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 

. , 

50 -45 9,0 10 11 ' 12,5 ' 13,5 ' ' "15:i' ' '1:5' ':` -17:5: 

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

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

Once after 
2) 

50-150 

every 

1 0 1311 

or daily 125 

In 

250 

Running 
every 

500 

Hours (h 

1000 

1) 

2000 

check 

see 
section 

clean 

renew 
. i,:.. 

Job 
.., -H:. .. Oil level 9) 6.1.2/ 3.3.4 

0 MN .. 
.;;;,;,; ,,,,,, 0 Visual inspection of engine for leaks 

r. 4 ,- - 
:::, .. 

.. Oil bath and dry-type air cleaners 3) 4) 6.4.2 / 6.4.4 

,.:i.:.,: ,.... , .; 

* ' 
0 Battery and battery cable connections 6.7.1 

0 0 ,7y, 0 ::-...- 0 
t 

Cooling system (dep. on engine use) 3) 8) 6.3.1 / 6.3.2 

0 4 0 0 0 0 0 ' 0 Drain holes in V-space 8) 6.3.1 / 6.3.4 

-....,,,r.:;41,,:.,,, -,.,- 
0 0 ;,:,;,,,,y..,,..,...:.,-.".--:,--,.:;.,:,-,:. 0 Engine oil (dep. on engine use) 5) 6.1.1 / 6.1.2 

'145_14. ,. ,i,:, 0 Oil filter cartridge 6.1.3 

0 -, 

.,.. ,. 

0 Fuel filter cartridge 6.2.1 

0 
,1:-':' `:'''.1149.., 

tN 
'')----i, ,i',V ,....1 0 Valve clearance (readjust if necessary) 6.6.1 

0 , 0 Engine mounts (retighten if necessary) 9.2 

0 ,.,..,,,, --,,,,,,S 0 V-belts (retension if necessary) 6.5.1 
AK 0 ..:',., 0 0 Alarm system 3.3 

1 ' ..... Fuel. prefilter 4.2 
0 .-.24.ce.z2A,f,t Fastenings 9.2 

_1 - - - --; Flame-type heater plug system 4) 

Z' :.,... 

:,;. - 
.,. 07) . ' i '2' ' ' 0 Coolant 8) 6.3.2 / 6.3.3 

0 0 Coolant additive concentration 4.3.2 / 4.3.3 

0 Coolant level 3.1.4 / 3.3.3 

. 0 Hoses/clamps 
1) Max. permissible guide intervals 

2) After commissioning of new and overhauled engines 

3) Clean if necessary, see Section 6.3 

4) Renew if necessary 

Service acc. to service indicator if provided 

5) For oil change intervals, see Section 6.1.1 

6) Check additive concentration every 500 h (antifreeze or chemical corrosion inhibitor) 

7) or renew every 2 years 

8) System cleaning 

9) During run-in period, check 2x daily 
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5.1 Maintenance Schedule 
5.2 Maintenance Chart 
5.3 Completed Maintenance Jobs 
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I Running hours Date Signature / Stamp Running hours Date Signature / Stamp 

50* - 

125 250 

375 500 

625 750 

875 1000 

1125 1250 

1375 1500 

1625 1750 

1875 2000 

2115 2250 

2375 2500 

2625 2750 

* after commissioning of new and overhauled engines 

Duly completed maintenance jobs can be recorded and signed off in the above table. 
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Running hours Date Signature / Stamp Running hours Date Signature / Stamp 

2875 
. 

3000 

3125 3250 

3375 3500 

3625 3750 

3875 4000 

4125 4250 

4375 4500 

4625 4750 . 

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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... . 

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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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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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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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. 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 124 of 416



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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6.1.1 Oil Change Intervals 

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 

O 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. 

O 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 
temperature approx. 80 °C / 176 °F). 

Equipment engines 
Oil Change Intervals (running hours) 

Turbo Charged Engines 

Oil Grade 
API Classification CD / CE CF-4 

CCMC Classification D4 D5 (SHPD) 

Light duty, e.g.: 

250 500 Road vehicles, cranes, construction equipment, 
rail traction units, ships, generating sets, pumps 

Heavy duty, e.g.: 

125 250 Combine harvesters, underground mining, 
road sweepers, winter service equipment, 
emergency sets, emergency pumps 

Equipment engines 
Oil Cange Intervals (km) 

Turbo Charged Engines 

Oil Grade 
API Classification CD / CE CF-4 

CCMC Classification D4 D5 (SHPD) 

Service 
Group 

Annual 
Performance 

(km) 

Mean Driving 
Speed 

approx. (km/h) 

up to 30.000 20 5.000 10.000 

II 
above 30.000 
up to 100.000 

40 10.000 20.000 

III above 100.000 60 15.000 3C - - ) 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 126 of 416



IMF 

6.1.2 Changing Engine Oil, 
Checking Oil Level 

+ 80°C 
+176°F 

L OIL 
126 0221 0 

Position engine or vehicle on level surface. 

Run engine until warm. 

- Lube oil temperature approx. 80 °C. 

Stop engine. 

Place oil tray under the engine. 

Screw out drain plug. 

Drain oil. 

Refit oil drain plug with new sealing ring and 
tighten firmly (for torque, see 9.2.). 

Fill in fresh lube oil. 

- For oil quality grade / viscosity, see 4.1. 

- For filling volumes, see 9.1. 

Start engine and run at low idle speed for about 2 

min. 

OIL 

,-MAX 
M I N 

125729 1 0 

Stop engine. 

Check oil level. 

- If necessary, top up with oil as far as the upper 
dash mark. 

Take care when draining off hot oil: 
danger of scalding! 
Do not let used oil run into the soil 
but catch it in .a container ready for 
proper disposal! 
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6.1.3 Renewing Oil Filter 

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

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

O Catch any escaping oil. 

Beware of hot oil: 
Danger of scalding! 

O Clean sealing surface of the filter carrier if 
necessary. 

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

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

0 Tighten oil filter cartridge tightly by giving a final 
half turn. 

O 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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6.2.1 Renewing Fuel Filter 

-16._12170 

125880i 0 

0 Close fuel stopcock. O Clean sealing surface of filter carrier if necessary. O Tighten fuel filter cartridge firmly. 

0 Undo fuel filter cartridge with commercial tool and 0 Apply light film of oil or diesel fuel to rubber gasket 0 Open fuel stopcock. 
of new fuel filter cartridge. 

Check for leaks. 
spin off. 

0 Catch any escaping fuel. 

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

Do not smoke! 

O Screw in the cartridge finger tight against the 
gasket. 

Bleeding of the fuel system is not necessary. 
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6.3.1 Cleaning Intervals 

The degree of soiling of the cooler units is 

dependent on the type of engine application. 

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. 

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 

Place tray under drain plug 1. 

Remove drain plug 1 and sealing ring below 
coolant inlet. 

Drain coolant. 

Filling / bleeding as under 6.3.3 

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

Check for leaks. 

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

O Fill with coolant and bleed cooling system accor- 
ding to manufacturer's instructions. 
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iE 

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 

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

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. 

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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6.4.1 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. 

O 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 I is fully visible when the engine 
is off. 

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

O 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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rt 

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 instruc- 
tions. 

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! 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 133 of 416



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. 

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 

O 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 necessary, 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. 

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 regi""ons! 
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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- liblt 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 

O Slacken hex. bolts 1, 2 and 3. 

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

O Tighten bolts 1, 2 and 3. 
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Slacken hex. bolts 1, 2 and 3. 

Turn lock nut 2 in direction B as far as it will go. 

Now the new V-belt can be easily placed in 

position. 

Tighten bolts 1, 2 and 3 until correct V-belt tension 
is attained (see Section 6.5.1). 
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6.6.1 Checking / Adjusting Valve 
Clearances 

ir4 

Yyt 

fi 

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). 

O Position crankshaft as per schematic, see 6.6.1.1. 

O Slacken bolts 1. 

O Remove rocker cover 2 together with gasket 3. 

0 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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 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. 

Refit rocker cover (together with new gasket if 

necessary). 
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Al A2 A3 

Bl B2 B3 
1111® a 

1111 ® 

1 A2 A3 A4 

B1 B2 B3 B4 

111111111M 

Al A2 A3 

B1 B2 B3 

111 ID fp 11 

II 

Al A2 A3 A4 

B1 B2 B3 B4 
11 

1111 

126 407 0 

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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6.6.1.1 Valve Clearance Adjustment Schematic 

Firing Order BF6M 1015: 
Al - B3 - A3 B2 - A2 -131 

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

Sequence i 

c 

, 

_ 

Zt' s 

, r - . 

---- 

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 
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6.7.1 Battery 
6.7.1.1 Checking Battery and Cable 

Connections 

O Keep battery clean and dry. 

0 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 6.7.1.3 Checking Specific Gravity of 
Electrolyte 

O Remove cell caps 1. 

If 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. 

Fit cell caps back in position. 

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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Specific Gravity 

in [kg/I] in [°Be (degrees [hole) *] 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 Baurne) 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! 
not place tools on battery! 
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C. 

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. 

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, 

0 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. 

0 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 

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

O Remove lifting tackle. 

- Do not start engine with lifting tackle fitted. 

Always use the proper lifting tackle! 
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7.1 Diagnosis Chart 
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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. 

O 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 
vernor removed. 

,,isconnect battery terminals! 
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Troubles Remedial Measure 

Engine fails (or difficult) to start Check 

Adjust 

Renew 

Clean 

Top up 

Lower level 

Bleed 

P 

E 

W 

R 

A 

S 

i L 

Engine starts, but runs unevenly or stalls 

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

Engine gives poor 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 . : 
,L ,..,, e . ., Not declutched (declutch where possible) Operation 

Below start limit temperature p 

, 
-,,-, 

, '''' ;'-',, Engine shutdown lever still in stop position (shutdown solenoid defective) p 
. 

.;i f 0 0 Oil level too high p 

. , t:k 

P 

C a. x 
N 

Oil level too low S 
. etZ 

` 0 0 o *--. Excessive inclination of engine P / E 

0 t 7 'A ' 
l,' 
..,, S 

'r,' 
- Speed control lever set to middle position P / E 

0 0 0 0 0 Dirty air cleaner / defective turbocharger Combustion Air P / W 

-,, 0 0 ' - 
- 

,,,,,t- 
r-t 0 Air cleaner service switch/indicator defective P 

, 0 LDA defective (leaking line) p 

t, 0 0 0 Charge air pipe leaking P / W 

..,.,2 Coolant pump defective Cooling System P / R 0, 0 Charge air cooler dirty 
: P / R 

,_ 

: ii Coolant heat exchanger dirty P / R 

, , : et 
,.,. 

.z4- Coolant thermostat does not open p 
... ?.::,, ,.,. ir 

. :f 

, 

.f.' 
X Battery defective or discharged Electrics 

* LDA = manifold pressure compensator Table 1 of 2 
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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 poor performance 

Engine not working on all cylinders 

Engine has little or no oil pressure 

Engine oil consumption excessive 

Engine smokes - blue 
I 

- white 

- black 

Causes Section 
;.,.', 

' Cable connection to starter loose or oxidized Electrics P 
.... 

,. Starter defective or pinion does not engage P 

0 0 0 0 Incorrect valve clearance Engine E 

0 0 0 r ' Leaking injection line 
I 

P 

a 
,,, -,. Vent pipe clogged (coolant heat exchanger) P / R 

, Flame-type heater plug system defective P 

0 0 0 0 0 w , 0 0 Injector defective P/ W 

0 0 0 0 ,,.. i',, Air in fuel system (lack of fuel) P / L 

0 0 0 0 :,i, 
Fuel filter / prefilter contaminate P/R/W 

0 4 .g ' Incorrect lube oil SAE class or quality grade Operating Media W 

0 0 eta 0 0 l Fuel quality grade not corresponding to specification under 4.2.1 P / W 
,,... 
... 

:,,,. 0 
.. .....-- ., . Lack of coolant P / A 

Thole 2 of 2 
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8.1 Preservation 
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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. 

O 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% 
nti-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. 

0 Fill in coolant according to instructions of radiator 
manufacturer. 

O Start up engine. 
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V-belt Tension Gauge 

26002 I 0 

The V-belt tension gauge can be obtained under order 

number 91 107 from: 

Fa. WILBAR 
Posifach 14 05 80 
D-42826 Remscheid 
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DEUTZ SERVICE INTERNATIONAL GmbH 

Deutz-Miilheimer-Str.107 
Postfach 80 05 09 

D-51057 Ktiln 

Region Switzerland 

Germany 
Austria 

Easteurope 

North-, West-, Southeurope 
North America 

Asia 
Australia 

South America 
Algeria 
Africa 

Greece, Turkey 

Sales service products 

Telephone (0221) 822 5247/ 5281 (0221) 822 5224 (0221) 822 5245 

Telefax (0221) 822 3674 / 5462 (0221) 822 2909 

Telex 8812 253 KHD D 

Order processing 

Telephone (0221) 822 5580 / 5556 

(0221) 

(0221) 822 5557 / 2737 

822 2700 / 822 5304 / 822 

I 

2665 

(0221) 822 5559 

Telefax 

Telex 8812 251 KHD D 

Service Engineering 
DEUTZ 

Telephone (0221) 822 3209 

Telefax (0221) 822 3204 

Telex 8812 241 KHD D 

Give us a ring and we furnish you with the address of the DEUTZ SERVICE INTERNATIONAL GmbH outpost nearest to your facility. 
A SERVICE REGISTER WORLD" can be ordered under: No. 0297 7099 

A List of Service Documentation WORLD" can be ordered under: No. 0297 5198 

SERVICE phone for technical questions: (0221) 822 5454 

Direct dial direct from 8.00 a.m. and 5.00 p.m. 

At night, on weekends and holidays automatic phone answerer. 
(We shall responds the next working day.) 
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hit ifie..-etectitinies.s 

. . 

Control niiii.S.,are,PrecfselY set ib'the individnal 
n.gihe.'::-and.. areinarked%.witlf.the:'engine;-ribmber.. 
very i Eye may....0.01-y be .0 p efated. r.with th 

-corresp.Onding.ebntrolUnit-,--- 

:.Installation; instruCticinsi-for, control' ,units----.and 
jnforinatibryon the-'ObseryanCelot.etctrornagnetid- 
compatrtiility" ".(EMC)" .can b62.-taken :_frOnl',the 

',.i.fis.tallationguidelifies pi-DEUTZ 

The plug7tn connections of 
. 

units areiYulVitlitWend watetprOtiwh'e.n - 

the mating dOinitottirs.,areinSertedEtintil 
:Cnietin4, 6innifecto-r are' 

;units.must-b.e.-prelected .against sprey.!-: 

3. ,Stilinly..yottnge. 

DEUTZ "control are equipped:. With a self- 
'diagnOsis-feattire,-. 

- - 

which-can: be activated in tWo different ways: -: 

1..-with'fa-ult 
- NOte: -the', fault lamp must. be- Wired .,up'-by:-the. 

.".. ,-. 
2::--using ,diagnoSis"Corinector:with the help' of 

SEkDiA (See-service diagnoSis-paCkage). 
:-Note:,,the.AliagnOsiS-connector -must. be- 

- connected by-thecUstbmer. . 

Setidee.AiagndsiS package 
p-cr4ofb, interface-and SERDIA folim-an integrated 
speCiaTIO01. = -- - . - - 

SERDIA,Sei-Vicediagnosis--softWare 
.one,::s.oftware.for EIVAR:-MVS.anct EMS 

.0 trite.fface connector.. for" -diagnosis 
connection --(authorisedusertelp) 

- - - - 

-Available from: liVilbar 
Postfabh,14- 05.8.0 

,D.-42826 -Rem-Scheid 
'DELITZ-diesel erigines-equippied'with controf,units 

.:canrcit,' be operated wiltiC00.1/'-or'24Vd-TOMY'' 
Failure df the-,s.apdVditage- causes the 

tdcometoa.standstilqtnis.also-applieS,With 
EMS,` -_i(the-ehgine .shut -down activated). The 

.,::Cerresponding ndminal.valUeand-tolerancelimits 
.:.can.:be. _taken' from TheTS-ystem.'descriPtion:_oiliv 
IhoSe -voltages fbr which :the engine is' designed. . 

Cpssin.Ofltiles-ceruteutevfailifre of 
the:zoiitraurtit: . 

0 For operation, .necessary.Aorninal value 
-s-ensors - (pedal ..sensors). of" -a :.(e.g. 
-construction and .agrieuttural.fnaChinery.)..must 
be.c..Ohnected to-the vaiitWwiifingi.harnes.s,and. 
:calibrated -with- SERDVOlie wiring -'and pin 
'assignment Of the !farness can be- 

- Taken the onneetiOn ;diagram. of the 
correspdnding -system.averview.H 

01The saved-Ouring the engine' 
installation phaSe.mustbelfeleted:using SERDIA 
so that themehieleorp-tarif-is deliVeredfatilt-free--;- 

5 Electric welding work 

TO:avoid ciamagin the control units; "tile thug ini 
.connection. lb -the c. o-n-trOl "unit Must -be" removed 
.beforeefectrie welding--w-ork.i8,car_ried.out... 
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Die in dieser Ersatzteilliste aufgefuhrten Bauteile sind nur fur 
Reparatur von Deutz Motoren der bezeichneten Baureihe zu 

verwenden (bestimmungsgemal3er Gebrauch). 
fiber den fachgerechten Einbau von Ersatzteilen informieren 
die Betriebsanleitung (Wartungsarbeiten) and das Werkstatt- 
handbuch (Reparaturarbeiten) ausfuhrlich. Fur Schaden oder 
Verletzungen von Personen, die aus der Nichtbeachtung der 
entsprechenden Anleitung fuhren, abernimmt der Hersteller 
keine Hartung. 

The parts contained in this Catalogue are type:specific and 
shall be used only for repairing engines belonging to the 
DEUTZ engine family given on the cover. 
Full particulars for the correct installation of parts are to be 

found in the relevant Operating (maintenance work) and 
Workshop Manuals (repair). The engine builder shall not be 

liable for any damage or injury resulting from non-compliance 
with guidelines given in the manuals. 

Le present Catalogue des pieces de rechange enumere les 
composants a .utiliser uniquement a des fins de reparation 
pour moteurs Diesel de la serie indiquee (utilisation specifi- 
que). 
Les Instructions de service (travaux d'entretien) et le Manuel 
d'atelier (travaux de reparation) apportent de plus amples 
informations sur le montage approprie des pieces. Le fabricant 
decline toute responsabilite decoulant de dommages ou de 

blessures aux personnes resultant du non-respect des pre- 
sentes instructions. 

Los componentes indicados en esta lista de repuestos se 

emplearan exclusivamente para la reparaciOn de motores 
Deutz de la serie indicada (uso conforme a la finalidad). 
Respecto al correcto montaje de los repuestos, veanse as 
manuales de instrucciones de manejo (trabajos de manteni- 
miento) y el manual de taller (trabajos de reparation)`' fabri- 
cante no responders por dews o lesiones de personas resul- 
tantes de la inobservancia de la instruction correspondiente. 

As pecas e panes componentes relacionadas nesta lista de 

peps sobresselentes sera() utilizadas (uso a que se destinam) 
somente para a reparacao de motores Deutz da serie desi- 
gnada. 
0 manual de instrucbes de servico (trabalhos de manutencao) 
e o manual de oficina-(trabalhos de reparacao) proporcionam 
informacoes pormenorizadas quanto a montagem tecnica- 
mente correcta de peps sobresselentes. 0 fabricante nao as- 
sume qualquer responsabilidade por danos ou lesdes pessoa- 
is resultantes da inobservancia das instrucOes corresponde- 
tes. 

I componenti elencat(in questa lista di pezzi di ricambio devo- 
no essere utilizzati soltarito per la riparazione di motori Deutz 

della serie denominata,(uso conforme alla destinazione). 
II libretto di istruzioni:,(lavori di manutenzione) ed it manuale 
per officine (lavori di riparazione) forniranno delucidazioni 
dettagliate sul montagqio corretto dei pezzi di ricambio. II fab- 
bricante non si assume nessuna responsabilita per danni o le- 

sioni a persone dovuti all'inosservanza delle relative istruzioni. 

De constructiedelen in deze onderdelenlijst mogen alleen wor- 
den gebruikt worden reparatie van Deutz motoren uit de ver- 
melde bouwserie (gebruik volgens de voorschriften). 
Uitvoerige informatie over de correcte inbouw van onderdelen 
is te vinden in de gebruiksaanwijzing (onderhoudswerkzaam- 
heden) en de werkplaatshandleiding (reparaties). Voor schade 
of persoonlijk letsel dat te wijten is aan niet-naleving van de 

desbetreffende voorschriften, is de fabrikant niet aansprake- 
lijk. 

De i denna reservdelslista upptagna komponenter ska endast 
anvandas vid reparationer pa Deutz-motorer av angiven typ. 
Ur instuktionsboken framgar utforligt hur reservdelarna ska 
monteras. FOr motor- och personskador som orsakas av fel- 
montering ansvaras ej. 

De i denne reservedelsliste angivne komponenter ma kun 

anvendes tit reparation af Deutz motorer i den anforte serie 
(formalsrelevant anvendelse). 
Detaljer vedrorende den korrekte montering af reservedele 
fremgar af instruktionsbogen (service) samt vwrkstedshand- 
bogen (reparation). Producenten patager sig intet ansvar for 
skader pa personer eller ting som folge af, at bestemmelserne 
i den relavante vejledning ikke er overholdt. 

Tassa varao'saluettelossa lueteltuja komponentteja tulee 
kayttaa vain ilmoitetun tyyppisten Deutz-moottoreiden kor- 
jaustOissa (kayttotarkoituksen mukainen kayttO). 
KayttOohjeesta (kohdasta Huoltotyot) ja korjaamokasikirjasta 
(kohdasta Korjaustyot) kay yksityiskohtaisesti ilmi, kuinka 
varasoat asennetaan asianmukaisesti. Valmistaja ei vastaa 
vahingoista tai henkiloiden loukkaantumisista, jotka johtuvat 
siita, etta vastaavaa ohjetta ei ole noudatettu. 

To CIVTOAACIKTI.KO nvo ava(ptpov-rat OTOV 11OPOVTO KOTOAOY0 nptnci 
va xpnoiponoioOvrat povo yto Tnv ErTIOKEUT) TWV KIVTITT)pwv 

octpdq povTtAwv oTnv OrlOi avckptpovTot (xpflon oUcpwva pc 

TOV npooptopO Touq). 

To acooTO povTdpiopo TWV OVTOXXOKT1KWV ClUTWV ncpiypOpeTai 

cnioraptvci oTic Oonyicc Acrroupyiac (Kc(pdAcii: Epyaoicc 
ouvAprionq) Kat OTO EYXE10610 OEPPlc EITIOKEUWV (kccpdAor 

Epyaoicq eTtokeunc). 0 KCITOOKEUOOTI)c 6EV EXEIEUeOVEc via icc 

OE UAIKO Kal oTuxrjpaTo npoowniko0 n avolanigxpriorci.w, nou 
npotpxovrot one) Triv pri ouppOnwon npoq Tic avaoycq oat' yieq. 

flpmeegeHHbie B HaCTOF1 utem cucke 3anacHux HacTetii 

neTarim r.1011)KHbl 14C110111330BaTbCR TOT1bK0 gnfl peMOHTa 

gemraTeneci ,1110k111," yKa3aHHOM KOHCIpyKTI4BH010 

pn ga (mcnonb3oeamie no Ha3Ha4eHm0). 

flogpo6HaR 11HOopmain4R 0 npaennbHoci ecTpocuce 

3anacHbix HacTe6 COgepOITCR B pyKoeogcTee no 

3Kcnnya-rawiti (patiarbi no TexwHecKomy oacnyhweaHilio) 

11 B cnpaeoLiHmKe pemoHTHoil macTepcKok (pemoHTHble 

pa6oTbi). 1/1310TOBIlTeflb He nepeHmaeT OTBeTCTBeH- 

Hocrvi 3a noepmgeHkui Nnr1 Tpaembi nepcoHana, 

Bb13BaHHble Heco6niogeHmem COOTBeTCTBy101101X 

14HcTpyKw1ci. 

. -J. .1_, - f9, r. 
L.1 r 1 )U 
r ) 

j 
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Spare Parts Catalogue 

0297 7292 

Engine 
Serial No: 

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

This Spare Parts Catalogue is subject 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. 

7 

:,;',1R-A'k4t.4444f kiARTOTO, 
DEUTZ SERVICE 

P 

Dealer's stamp 

HD 
DEUTZ 
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Dear Customer, 

watercooled DEUTZ diesel engines are developed to meet the requirements of a wide range of applications. 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 between 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 SERVICE INTERNATIONAL GmbH 

8 
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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 best ratings as re- 
gards environmental protection. 

DEUTZ SERVICE INTERNATIONAL GmbH 

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. 
The genuine parts from DEUTZ SERVICE INTERNA- 
TIONAL GmbH are of assured high quality and 
state-of-the-art technology. 

DEUTZ Spare ,Parts 

are subject to equally stringent quality require- 
ments as the engines themselves. Improvements in 

engine design certainly also pass into the DEUTZ 

spare parts. To ensure that your engine will retain 
its functions and high reliability, you should use 
genuine DEUTZ spare 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. 

9 

DEUTZ Exchange Components 

are a Cheap alternative to genuine 
DEUTZ spare parts. Of course, they 
are subject to the same high 
quality requirements as new 
parts. And as regards functions 

and reliability, .DEUTZ exchange components 
equal DEUTZ spare parts. 
When carrying out repair, watch out for the "0" that 
identifies the exchange component. 

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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1. Maker's Nameplate 

25 611 2 

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. 

10 

3. Engine Serial No. 

The engine serial No. D is stamped on the crank- 
case and also on the nameplate. 
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Order Specifications 

O When ordering spare parts or exchange compo- 
nents, be sure not to forget any of the following 
particulars: 

- Engine model 

- Engine serial No. 

- No. of this Spare Parts Catalogue 
(see p. 7) 

- Assembly group No. 

(at top right or left of the illustration) 

- Page 

- Item No. of part 

- Quantity 

O Delivery of spare parts and exchange compo- 
nents shall be subject to our general Conditions 
of Sale. 

O The charts of this Spare Parts List are arranged 
according to assembly groups. 

Each section is preceded by a table of assembly 
groups. 

Spare Parts Order Specimen 

Engine model: BF 6 M 1015 C 

Engine serial No.: 9113 500 

Spare Parts Catalogue No.: 0297.. 

11 
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DEUTZ SERVICE INTERNATIONAL GmbH 
(DSI) is represented in 150 countries throughout 
the world. Around 15,000 specialists provide 
competent servicing of 
DEUTZ and DEUTZ MWM engines 
at approximately 3,000 service bases. 

For control purposes, the service network is divid- 
ed into three trading areas with coordinated logis- 
tics. 
The structure generally provides every country 
with a comprehensive dealer network which 
is coordinated by country-specific service 
companies and service agencies. If necessary, 
specific support is provided by the Original 
Manufacturer's Service (Service Centers). 
For the purpose of trouble-shooting and rapid 
assistance in the event of accidents, emergency 
services are available around-the-clock by the 
local service offices and in the DSI headquarters 
in Cologne. 

The DSI service registers are adapted to the struc- 
ture of the trading area or the regional situation. 
As a result, quick updating is possible in the event 
of regional changes. 

In detail, the following registers are available (see 

also the diagram opposite): 
"World" 
Total overview of the service network and 
Trading Area I. 

The Trading Area I is complemented by the 
regional registers 
- Germany - Great Britain 
- Italy - France 

- Spain - Russia 

World 

Trading Areal. 

A 
77 

North/Central America and Caribbean 
Trading Area II 

"Asia Pacific" 
Trading Area III 
The Trading Area HI will be supplemented by 
the regional register 
- Japan 

All of the service registers can be obtained from 
your local service agent or from DSI in Cologne. 

North/ Central:America.and.Caribbea 

Trodilig Area II. 

RUS 

=1 6.= 

12 
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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 

V 90° 

11906 15874 

4-stroke TC 

830 

190 -240') 

counter 

Consult I. 

1060 

250 -320') 

." inlet 0.25 

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

1-8-4-5-7-3-6-2 
Al-B4-A4-B1-B3-A3-82-A2 

tension , 

400 / 2 

500 / 3 

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

etension after running for 15 minutes under load. 

ee- 

132 

145 

17 

ng 

-cl 

ea 

1) 

'/E 

0 b 

1) 

ret 

00- 

00- 

BF6M 1015 C BF8M 1015 C 

6 8 

angle 

11906 15874 

ne/direct injection 

rckwise 

(quarters 

830 

228 -300') 

1060 

304 -400') 

+01 !xhaust 0.3 

ar 

1-6-3-5-2-4 
Al-B3-A3-B2-A2-B1 

ension 2) 

I's' 

1-8-4-5-7-3-6-2 
Al-B4-A4-B1-83-A3-82-A2 

300 

Is° 400 
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Model 1015 

Cooling system 

Coolant quantity [approx. lit.] 

Perm. cont. coolant temperature engine outlet 

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. lit.] 

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

BF6M 1015 BF8M 1015 

/ co( 

17 +16K. 

liquid-cooled 

21 + MFK. 

m 

r 

13-16 17-22 

forced-fe 

1 

27 

29 

31 

3) 

3) 

3) 

30 3) 

32 3) 

34 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 

*MFK Engine radiator 

ling 

ax.1 

nax.: 

87 i2 

102 

4) 

ed lu 

W 4 

1,0 

BF6M 1015 C BF8M 1015 C 

system protection 

17 +MFK. 21 "FK' 

3 

brication 

16-22 21-30 

0 

27 3) 

29 3) 

31 3) 

30 3) 

32 3) 

34 3) 
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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 30 45 

Mount 

flexible mounting 106 

Air intake manifold 21 

Exhaust manifold 61 

Oil drain plug 195 

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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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 thisManual which were 
correct at time of printing, may now be due for amendment. Information included 
must therefore not be regarded as binding. 
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FOREWORD 
. ne 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 
BARRACK 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 HAYDOCN 

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 it also conlorms to the relevant standard 
(EN 50081 1) REFER TO FACTORY FOR DETAILS 

ii) The Low Voltage Directive 73/23/EEC as amended by 93/69/EEC 

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

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/50Hz or 60Hz 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, 
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. 

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 444C 
HC M5 3 4C 
NC- I 6 3 4G 
HC I 636G HCM7 3 4G 

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-1EXCITER 
STATOR 

ROTATING 
DIODES 

OUTPUT 

EXCITER 
ROTOR 

MAIN 
STATOR 

SHAFT 

MAIN 
ROTOR 

The main stator provides power for excitation of the exciter field 
via the SX440 (or SX421) AVR which is the controlling device 

iverning the level of excitation provided to the exciter field. The 
/R 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 

PMG 
ROTOR 

AUTOMATIC 
VOLTAGE 

REGULATOR 

ISOLATING 
TRANSFORMER 

(if fitted) 

I EXCITER 
STATOR 

ROTATING 
DIODES 

OUTPUT 

MAIN 
STATOR 

SHAFT 

EXCITER 
ROTOR 

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, 
om the main stator winding. By controlling the low power of the 
xciter field, control of the high power requirement of the main 

tield is achieved through the rectified output of the exciter 
armature. 

5 

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, 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 V 
ALL ACCESS COVERS 

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

LABEL 
P.N.S. COVER 

LAB L 

ADJACENT TO ALL COVERS 

POSITIONS FOR WARNING LABELS HC/MV 

LABEL 'A' 

REFER TO SERVICE MANUAL 
BEFORE REMOVING COVERS 

ABNEHMEN DER ABOECKUNGEN NUR 
GEIAAESS HANDBUCH ANWEJSUNG 

LEGGE RE IL MANUALE DI ASSISTENZA 
PREMA DI RIMUOVE RE I COPERCHI 

CONSULTAR MANUAL ANTES 
DE RETIRAR TAPAS 

VOIR MANUEL DE SERVICE AVANT 
CFENLEVER LES COUVERCLES 

tiedl,AK 

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 
0.25" 

1030 cfm 1240 cfm 

HCK4 0.61m3/sec 0.73m3/sec 6mm water gauge 
25" 0. 

1292 cfm 1546 cfm 

HC5 1.04m3/sec 1.31m3/sec 6mm water gauge 
0.25" 

2202 cfm 2708 cfm 

HCK5 1.16m3/sec 1.4m3/sec 6mm water gauge 
0.25" 

2457 cfm 2965 cfm 

HC6 1.62m3/sec 1.96m/sec 6mm water gauge 
0.25" 

3420 cfm 4156 cfm 

HC7 1.68m3/sec 2.12m3/sec 6mm water gauge 
0.25" 

3559 cfm 4481 cfm 

HCK7 3.1m3/sec 3.72m3/sec 6mm water gauge 
0.25" 

6550 cfm 7860 cfm 

If specified at the time of ordering, the generator itself may be 

fitted with air filters. 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. 
f 

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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However, vibrations induced by the engine are complex and 
contain frequencies of 1.5, 3, 5 or more times the fundamental 

quency of vibration. These induced vibrations can result in 

nerator vibration levels higher than those derived from the 
generator itself. It is the responsibility of the generating set 
designer to ensure that the alignment and stiffness of the bedplate 
and mountings are such that the vibration limits of BS5000 Part 3 
are not exceeded. 

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 

d generator. A substantial bedplate with engine/generator 
)unting 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. 

s the responsibility of the generator set manufacturer to ensure 
mpatibility, 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 

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 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 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. Chains 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. 

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 

-7a-ssembly 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 

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

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

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

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

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

1. On the engine check the distance from the coupling 
mating face on the flywheel to the flywheel housing 
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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. 

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. 

I PRE-RUNNING CHECKS 

4.4.1 INSULATION CHECK 

Before starting the generating set, both after completing assembly 
9 

and after installation of the set, test the insulation resistance of 
windings. 

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

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 fan, operating 
within a conventional full size drive end bracket fan housing. 
TYPE HC 6 & 7 GENERATORS. 
These machines are fitted with an inclined bladed fan , operating 
within a conventional full size drive end bracket fan housing. 
TYPE HCK 4, 5, & 7 GENERATORS. 
These machines are fitted with a inclined bladed fan, operating 
within a voluted drive end bracket designed to optimise the fans 
performance. 

4.4.2.2 DIRECTION OF ROTATION 

TYPE HC GENERATORS. 
These machines can be operated in either 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. 

Phase Rotation 

The generator is supplied to give a phase sequence of U V W 
with the generator running clockwise looking at the drive end 
(unless otherwise specified at the time of ordering), If the generator 
phase rotation has to be reversed after the generator has been 
despatched apply to factory for appropriate wiring diagrams. 

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. 1 for location of selection links. 

lTFrequency selection terminals 
50Hz operation LINK C-50 
60Hz operation LINK C-60 

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 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. 2 for location of selection links. 

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

2.Stability selection terminals 
Frame HC4/5. LINK 6-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. 3 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 
norm al operation. 

K2 K1 P2 P3 P4 XX X 3 

TRIM 

2 2 1j 0 
r1-1 

A2 

DROOP 9 51 

SX440 
-1 
1 

VOLTS 2 

3 

4 

5 

6 

7 

L8_ 
FREQUENCY 

INDICATOR SELECTION 
LED 

0 
UFRO STABILITY SELECTION 

0 e X50 C 60 
I e I 

[c B AI 0 

50Hz 

60Hz 'LY 

Fig. 1 

Y_Y 
Y_ Y 

90kW -550kW 

OVER 550kW 

0 

K2 K1 P2 P3 

SX421 

OVERN 

Ie11E0 Et BO B11 

0 

0 

VOLTS 

I P4 XX X 6i 17 8 1 2 
L L. I I 

0 

INDICATOR 
60Hz LED n, 

UFRO F-A 50Hz 

0 m r I FREQUENCY 
150 C 60 
- - - J SELECTION 

DIP 

STABILITY 
SELECTION 

lel 

I ad 

RMS1130 

STABILITY 

DROOP \ TRIM 
-1 r 

ID C B A' IS1S2A1A2i 9 0 

Fig. 2 
K1-K2 Linked for 

norm aloperation. 

90kW-550kW 
OVER 550kW 

O K2 K1 P2 P3 P4 XX X 3 2 2 1 j 

MX341 

DIP 

I® I 

INDICATOR 
LED 

0] 

TRIM 

DROOP 

VOLTS 

[(D 

e I 

I (D I 

EXC TRIP 

I®! 
FREQUENCY 
SELECTION 

0 
Ali 

A2 
S11 

S2 

--1 
1 

2 

3 

4 

5 

6 

7 

L8 

UFRO STABILITY SELECTION 

0 8 IL 3 2 1 

1 
A 

.J 
0 

Y 4P/60Hz Y--Y 90kW -550kW 

4P/50Hz yy OVER 550kW 

Y___Y 6P/60Hz 

NO LINK 6P/50Hz 

Fig. 3 
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4.4.4.4 TYPE MX321 AVR 

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

Refer to Fig. 4 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 

3. Excitation Interruption Link 
Linked at auxiliary terminal block. 

LINK 2-3 
LINK 1-3 

NO LINK 
LINK 1-2 

LINK B-C 
LINK A-B 

K1-K2 

AUTOMATIC VOLTAGE REGULATOR 
LINKING AND ADJUSTMENTS 

MX321-2 

0 reTi K2 K1 P2 P3 L _ 
RAMP 

OVER /V 

ED El BO Ell 
L. _ J 0 e I 

0 
VOLTS 

7 E P4 XX X 6 7 8 1 2 
7 

L J L 
NO LINK 6P/50Hz 

INDICATOR 
.c7, 6P/50Hz 

A-7, I 4P/50Hz I/LIMIT 
LED UFRO 4P/60Hz -7 FREQUENCY 

FIlD 3 2 1 

_J SELECTION 

e 

le) 

DIP 

DWELL 

0 

e 
RMS 

STABILITY 
SELECTION 

TRIP 
EXC 

U V W - 111 
Fel C B A - FS 1S2 51S2 

L _ALPJ 

a 
STABILITY 

0 

DROOP TRIM 

e e 0 
Y Y UNDER 90KW 

Y__Y 90KW - 550KW 

y__y OVER 550KW 

Fig. 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. 

11 

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. 5a, 5b, 5c 
or 5d 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. 5a, 5b, 5c or 5d 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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K1-K2 Linked for 

normal operation. 

0 1 2 K1 P2 P3 P4 XX X 3 2 2 1 1 

SX440 

INDICATOR 
LED 

0 

TRIM 

DROOP 

VOLTS 

FREQUENCY 
SELECTION 

lel 

a) 

0 
rAt 

A2 

S1 

LS2 

UFRO STABILITY SELECTION 

j 
I e I 

5D C 60 e 1O B AI 

2 

3 

4 

5 

6 

7 

0 

50HzY Y 
60Hz Y__Y 

Fig. 5a 

90kW 550kW 

'LI OVER 550kW 

0 :K2 Kl P2 P3 0 
VOLTS 

FP4 XX X 7 8 1 2 8 0 

INDICATOR A-A UFRO 
LED ,lam \...13 

SX421 
50Hz 

a) r - - - -.' FREQUENCY 
50 C 6q 

_ SELECTION 

OVERN 

E0 El 80 B1, 0 9 0 

DIP 

STABILITY 
SELECTION 

DROOP TRIM 
r 

ID C B A S1S2A1q 

9 

RMS 9 

STABILITY 

9 9 0 

T_Y 90kW - 550kW 

Y__T OVER 550kW 

Fig. 5b 
K1-K2 Linked for 
norm elope ration. 

0 
r 
K2 K1 P2 P3 P4 XX X 3 2 2 1j 

MX341 

DIP 

ICI 

INDICATOR 
LED 

0 
UFRO 

0 . 
2 1 

1 

/ STABILITY SELECTION 

TRIM 

DROOP 

VOLTS 

1,71) 

181 

EXC TRIP 

ICI 
FREQUENCY 
SELECTION 

0 
I-FT11 

A2 
Si 

ILS2 

2 

3 

4 

5 

6 

7 

LB_ 

IC B 0 

Y 4P/60Hz t_Y 90kW - 550kW 

Y_Y 4P/50Hz yy OVER 550kW 
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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. 5a, 5b, 5c or 5d 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. 
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4.7.1.1 UFRO (Under Frequency Roll Off) (AVR Types 
440, SX421, MX341 and MX321) 

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

>3 I 

100 

95 

90 

85 

80 

Clockwise 
Adjustment 

Knee 
Point 

Anticlockwise 

Slope 
shown is 
typical 
setting 

75 80 85 90 95 100 

% Speed (Hz) 

Fig. 6 

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. 

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. 

'.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 
XX. 

4.7.1.3 OVERN (Over Voltage) AVR Types SX421 and 
MX321 

Over voltage protection circuitry is included in the AVR to remove 
nerator excitation in the event of loss of AVR sensing input. 

e 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 +1-5% across terminals E1, 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. 

DIP-AVR Types SX421, MX341 and MX321 

13 

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

Knee 
Point 

11) 

100 

Anticlockw se 
95 Adjustable Adjustment 

Slope 

90 
Clockwise 
Adjustment 

85 

80 
75 80 85 90 95 100 

% Speed (Hz) 

Fig. 7 
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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. 

100 

95 

90 

85 

80 

Adjustable 
Slope 

Anticlockwise 
Acustment. 

MOrtiv- 
IlaV Clockwise 

Adjustment 

Instant of Load 
Application 

Fig. 8 

Time 

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

Failure to refit covers can result in 

Warning ! 
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. 14 
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5.1 GENERAL 

SECTION 5 
INSTALLATION - PART 2 

5.3 EARTHING 

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 
t-r if specifically ordered on the left hand side) viewed from the 

in 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. 

Incoming cables should be supported from either below or above 
the box level and at a sufficient distance from the centre line of 
the generating set so as to avoid a tight radius at the point of 
entry into the terminal box 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 5Mw the windings must be 

dried out as detailed in the Service and Maintenance section of 
this manual. 

hen making connections to the terminals the incoming cable 
termination should be placed on top of the winding lead 
termination(s) and 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. 

15 

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. 

5.4 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. 

5.5 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 matrix indicates availability of accessories with 
the differing AVRs. 

AVR 
Model 

Parallel - 

ing Droop 
or Astatic 

Manual 
Voltage 

Regulator 

VAr/PF 
Control 

Current 
Limit 

SX440 .0 X v X 

SX421 ... X .0 X 

MX341 .0 .0 .0 X 

MX321 

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. 

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. 

16 

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. 2 

No. 1 

kVAr 

No. 1 Droop less than 
No. 2 Droop 

Fig. 9 
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Generally 5% droop at full load current zero p.f. is sufficient to 
ensure kVAr sharing. 

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 
?quency + 4% depending upon type of governor and nominal 

voltage. Apply available load to rated current of the generator. 
Adjust 'DROOP' control potentiometer to give droop in line with 
above table. Clockwise rotation increases amount of droop. Refer 
to Fig. 9a, 9b, 9c or 9d for potentiometer locations. 

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 

store 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. 

Should the generator be required to be converted from standard 
droop to 'astatic' control, diagrams are available on request. 

The setting procedure is exactly the same as for DROOP. 
(Subsection 6.2.1.1) 

Important ! When using this connection arrangement a 

shorting switch is required across each 
C.T. burden (terminals S1 and S2.) 
The switch must be closed a) when a 

generating set is not running and b) when 
a generating set is selected for single 
running. 

6.3 MANUAL VOLTAGE REGULATOR (MVR) - MX341 
and MX321 AVR 

This accessory is provided as an 'emergency' excitation system, 
in the event of an AVR failure. 

Powered from the PMG output the unit is manually set, but 
automatically controls the excitation current, independent of 
generator voltage or frequency. 

The unit is provided with 'MANUAL', 'OFF', 'AUTO' switching 
facility. 

'MANUAL' 
- position connects the exciter field to the MVR output. Generator 
output is then controlled by the operator adjusting the excitation 
current. 

18 

'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 generators. 

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 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 
removal 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 . 

potentiometer on the AVR. Refer to Fig. 9d for location. If current 
limit transformers are supplied with the generator the limit will 
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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. 

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 

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. 

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 

The condition of the windings can be assessed by measurement 
of insulation resistance to earth. 

The AVR should be disconnected during this test and any 
resistance temperature detector (RTD) leads grounded. A 500V 
'Megger' or similar instrument should be used. 

The insulation resistance to earth of all windings should be in 

excess of 1.0 Mw. 

Should the insulation resistances be less than these values, 
drying out of the generator windings is essential. 

Drying out may be carried out by directing warm air from a fan 
heater or similar apparatus into the generator air inlets and/or 
outlets. 

Alternatively, the alternator main stator windings may be short 
circuited with a bolted 3 phase short at the main terminals and 
the generating set run with the AVR disconnected at terminals X 
and XX. A dc supply is connected to the leads X and XX (X must 
be connected to the positive of the dc supply and XX to the 
negative of the dc supply). The dc supply must be variable from 
0 - 24 volts and capable of supplying 1.0 amp. An ac current clip- 
on ammeter or similar instrument is required to measure the 
winding lead current. 

Set the dc supply voltage to zero. Start the generating set and 
slowly increase the dc voltage to pass current through the main 
stator winding. The current level should not exceed the rated 
current of the generator. 

Normally 30 minutes is sufficient to dry out windings by this 
method. 

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. 
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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 1.0Mw is not obtained, drying out must 
be continued and the test repeated. 

7.2 BEARINGS 

All bearings are sealed for life but are regreaseable if dis-mantl 
for inspection during a major overhaul. Refer to subsection 7.5.L. _ 

for regreasing instructions. Periodic checks for overheating or 
noise during the life of the bearings are recommended. If 

excessive vibration develops after a period of time this may be 
due to bearing wear - the bearing should then be examined for 
damage or loss of grease and replaced if necessary. Refer to 
subsection 7.5.3.3. 

In any event the bearing should be replaced after 40 thousand 
hours in service. 

Important ! 

Important ! 

Important ! 

Important ! 

Bearing life is subject to working 
conditions and environment. 

Long stationary periods in an environment 
where there is vibration can cause false 
brinnelling which puts flats on the ball and 
grooves on the races. Very humid 
atmospheres or wet conditions can 
emulsify the grease causing corrosion. 

High axial vibration from the engine or 
misalignment of the set will stress the 
bearing. 

Grease nipples may be fitted at customers 
request. In these cases overgreasing must 
be avoided as this will lead to excessive 
bearing temperatures and reduction in 
bearing life. 

Important ! Use only Lithium based grease Mobilux No 
EP2 or Shell Alvania R3. 

7.3 AIR FILTERS 

These are offered as optional extras and may be of two distinct 
types. The most commonly fitted filter is a dust filter and these 
do require periodic maintenance. Refer to Section 7.3.1. 

A moisture removing filter is also available. These filters a. _ 

effectively maintenance free although it is important that the fine 
mesh and water drain holes, are kept clean. 
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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 
oil SAE 20/50. Oils of higher or lower viscosity are not 
recommended. 

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. 

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. 

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. 
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7.4.3 MX341 AVR - FAULT FINDING 

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 prodedure. 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. 

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 
to build up 

1. Check setting of ramp 
potentiometer. Refer to 4.7.1.5 

Loss of voltage 
when set running 

First stop and re-start set. If no 
voltage or voltage collapses after 
short time, follow Separate 
Excitation Test Pro.cedure. Refer to 
subsection 7.5. 

Generator voltage 
high followed by 

collapse 

1. 

2. 
Check sensing leads to AVR. 
Refer to Separate Excitation Test 
Procedure. Refer to subsection 7.5. 

Voltage unstable, 
either on no-load 

or with load 

1. 
2. 

Check speed stability. 
Check "STAB" setting. Refer to 
Load Testing section for procedure. 
Refer to subsection 4.6. 

Low voltage 
on-load 

1. 
2. 

Check speed. 
If correct check "UFRO" setting. 
Refer to subsection 4.7.1.1. 

Excessive 
voltage/speed dip 
on load switching 

1. Check governor response. Refer to 
generating set manual. Check "DIP" 
setting. Refer to subsection 4.7.1.4. 

Sluggish 
recovery on load 

switching 

1. Check governor response. Refer to 
generating set manual. Check 
"DWELL" setting. Refer. to Load 
Testing section 4.7.1.4. 
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7.4.5 RESIDUAL VOLTAGE CHECK 

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

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

Start the set and measure voltage across AVR terminals 7-8 on 
SX460 AVR or P2-P3 on 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. 

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. 10. 

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

0 

1000v 
1ADIODE 

12V Battery 

Important ! 

Fig. 10 

XX 

1 X 

0 

AVR 0 

0 

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 7 and 8 on SX460, 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. 

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. 
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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. 

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. 
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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 -421b 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 0.174 

5 - 4D 1.77 17 0.174 

5 - 4E 1.96 17 0.174 

5 - 4F 2.16 17 0.174 

6 - 4G 1.44 17 0.158 

6 - 4H 1.54 17 0.158 

6 - 4J 1.73 17 0.158 

6 - 4K 1.95 17 0.158 

7 - 4E 1.25 17 0.096 

7 - 4F 1.4 17 0.096 

7 - 4G 1.64 17 0.096 

7 - 4H 1.75 17 0.096 

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 

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 balance 
and within +/-10% of the value given below:- 

MAIN STATOR SECTION RESISTANCES 

4 POLE GENERATORS 

SECTION RESISTANCES 

FRAME 
SIZE 

WINDING 
311 

WINDING 
12 

WINDING 
17 

WINDING 
07 

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

4 - 4D 0.007 N/A 0.01 N/A 

4 - 4E 0.0055 N/A 0.0075 N/A 

4 - 4F 0.005 N\A 0.0052 N/A 

5 - 4C 0.0068 N/A 0.0105 N/A 

5 - 4D 0.0057 N/A 0.0079 N/A 

5 - 4E 0.0043 N/A 0.0068 N/A 

5 - 4F 0.0037 N/A 0.0049 N/A 

6 - 4G 0.0037 0.0148 N/A 0.011 

6 - 4H 0.0027 0.0108 N/A 0.0072 

6 - 4J 0.0024 0.0096 N/A 0.006 

6 - 4K 0.0019 0.0076 N/A 0.0052 

7 - 4E N/A 0.0076 N/A 0.0104 

7 - 4F N/A 0.0056 N/A 0.008 

7 - 4G N/A 0.0044 N/A 0.006 

7 - 4H N/A 0.0036 N/A 0.0044 

6 POLE GENERATORS 

SECTION RESISTANCES 

FRAME 
SIZE 

WINDING 
311 

WINDING 
12 

WINDING 
17 

WINDING 
07 

6 - 6G 0.0135 :0.054 N/A 0.045 

6 - 6H 0.0095 0.0378 N/A 0.0306 

6 - 6J N/A 0.0294 N/A 0.0207 

6 - 6K 0.0059 0.0234 N/A 0.0165 

7 - 6E N/A G.0162 N/A 0.0126 

7 - 6F N/A 0.0108 N/A 0.0096 

7 - 6G N/A 0.0084 N/A 0.006 

Measure insulation resistance between sections and each 
section to earth. 

Unbalanced or incorrect winding resistances and/or lo 
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 +/-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 
personal injury. 

7.5.3.1 REMOVAL OF PERMANENT MAGNET 
GENERATOR (PMG) 

1. Remove access cover. 

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

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. 
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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. 

7.5.3.2 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. 

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 
of the stator bore. 

Removal of the bearings may be effected either after the rotor 
assembly has been removed or more simply by removal of 
endbracket(s). Refer to subsection 7.5.3.4. 

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. Remove circlip (single bearing generators - non drive 
end) or wave washer (two bearing generators - drive 
end). 

4. Remove bearing cartridge housing complete with 
bearing. 

5. Remove bearing from cartridge. 

If the bearings are to be refitted the bearing(s) and housing(s) 
must be thoroughly flushed out with clean solvent before re- 
assembly. 

When refitting or replacing bearings they must be refilled with 
lubricant as follows:- 

Recommended lubricant:- Lithium-based Grease Mobilux No. EP2 
or Shell Alvania R3. 
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Temperature range: -30°C. to +120°C. 

Quantity: Frame 4 Drive end 
Frame 4 Non-drive end 
Frame 5 Drive end 
Frame 5 Non-drive end 
Frame 6 Drive end 
Frame 6 Non-drive end 
Frame 7. Drive end 
Frame 7 Non-drive end 

108cm3 
108cm3 
108cm3 
108cm3 
162cm3 
108cm3 
162cm3 
162cm3 

One third of the quantity specified above is to be "thumbed" into 
the bearing, one third to be placed in the bottom quadrant of the 
bearing cap cavity and the remaining one third to be placed in 

the bottom quadrant of the bearing cartridge cavity. 

7.5.3.4 MAIN ROTOR ASSEMBLY 

SINGLE 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. Remove the 4 bolts retaining the non drive end bearing 
cartridge in the non drive end endbracket (outer 4 bolts). 

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. 

26 

MINIMUM ROTOR ASSEMBLY WEIGHTS 

FRAME 

HC4 
HC5 
HC6 - 4 pole 
HC6 - 6 pole 
HC7 - 4 pole 

HC7 - 6 pole 

WEIGHT 

473 kgs 
681 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 

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 tha 
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). 

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. 

27 
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SECTION 8 
SPARES AND AFTER SALES SERVICE 

8.1 RECOMMENDED SPARES 

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

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 E000-24030 
SX421 AVR E000-24210 
MX321 AVR E000-23212 
MX341 AVR E000-23410 

3. Bearings 
Drive End Non-Drive End 

Frame 4 051-01065 051-01068 
Frame 5 051-01067 051-01068 
Frame 6 051-01064 051-01065 
Frame 7 051-01062 051-01063 

When ordering parts the machine serial number or machine 
identity number and type should be quoted, together with the 
part description. For location of these numbers see paragraph 
1.3. 

Orders and enquiries for parts should be addressed to: 

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

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

or any of our subsidiary companies listed on the back cover. 

8.2 AFTER SALES SERVICE 

A full technical advice and on-site service facility is available from 
our Service Department at Stamford or through our subsidiary 
Companies. A repair facility is also available at our Stamford 
Works. 

28 
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PARTS LIST 
TYPICAL HC SINGLE BEARING GENERATOR 

Plate Ref. Description Plate Ref. Description 

1 N.D.E. Bracket 25 Auxiliary Terminal Board 
2 N.D.E. Cover 26 D.E. Cover 
3 D.E. Bracket 27 Coupling Disc 
4 Main. Rotor Key (Not illustrated) 28 Coupling Pressure Plate 
5 Main Frame 29 Coupling Spacer 
6 Main Stator/Bar Assembly 30 Coupling Bolt 
7 Main Rotor Assembly 31 Circlip N.D.E. 
8 Fah 32 PMG Rotor Stud 
9 Shaft 

10 Exciter Stator 
11 Exciter Rotor 
12 Rotating Rectifier Assembly 
13 PMG Cover 
14 PMG Stator Assembly 
15 PMG Rotor Assembly 
16 N.D.E. Bearing Arrangements may 
17 N.D.E. Bearing Cap differ. Serial No. 
18 N.D.E. Bearing Cartridge required for identity 
19. Terminal Box Side Panel 
20 Terminal Box Lid 
21 AVR (Automatic Voltage Regulator) 
22 AVR Mounting Bracket 
23 AVR Cover Plate 
24 Main Terminal Board 

N.D.E. 
D.E. 
PMG 
AVR 

Non Drive End 
Drive End 
Permanent Magnet Generator 
Automatic Voltage Regulator 
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Fig. 11. 
TYPICAL HC SINGLE BEARING GENERATOR 
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PARTS LIST 
TYPICAL HC TWO BEARING GENERATOR 

Plate Ref. Description Plate Ref. Description 

1 N.D.E. Bracket 25 Main Terminal Board 
2 N.D.E. Cover 26 Auxiliary Terminal Board 
3 D.E. Bracket 27 Bearing D.E. 
4 Main Rotor Key (Not illustrated) 28 Wave Washer (Bearing D.E.) 
5 Main Frame 29 Bearing Cartridge D.E. 
6 Main Stator/Bar Assembly 30 Bearing Cap Outer D.E. 
7 Main Rotor Assembly 31 Screen D.E. 
8 Fan 32 Drip Proof Louvres (Fitted as option) 
9 Shaft 33 Gasket (Fitted as option) 

10 Exciter Stator 34 Lifting Lug 
11 Exciter: Rotor 
12 Rotating Rectifier Assembly 
13 PMG Cover 
14 PMG. Rotor Stud 
15 PMG Stator Assembly 
16 PMG Rotor Assembly 
17 N.D.E:-Bearing Arrangements may 
18 N.D.E. Bearing Cap differ. Serial No. 
19 N.D.E. Bearing Cartridge required for identity 
20 Terminal Box Side Panel 
21 Terminal Box Lid 
22 AVR (Automatic Voltage Regulator) 
23 AVR Mounting Bracket 
24 AVR Cover Plate 

N.D.E. 
D.E. 
PMG 
AVR 

Non Drive End 
Drive End 
Permanent Magnet Generator 
Automatic Voltage Regulator 
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EXCITER ROTOR CORE 

Fig. 13. 
ROTATING RECTIFIER ASSEMBLY 

A RECTIFIER ASSEMBLY MUST COMPRISE 
OF DIODES FROM ONE MANUFACTURER ONLY 

ENSURE PLAIN WASHER 
IS FITTED BELOW NUT ON 
TERMINALS AS SHOWN 

SECTION A-A 

DIODE LEADS AND EXCITER ROfOR 
LEADS ARE TO BE CLAMPED TOGETHER 
USING M5 NYLOC NUTS AS SHOWN 0 

Plate Ref. Description Quantity 

1 Moulded Base 1 

2 Rectfier Fin 2 

3 Diode (Reverse) 3 

4 Diode (Forward) 3 

5 Varistor Assembly 1 

6 Hexagonal Head Bolt M6 X 65 4 

7 Plain Washer M6 4 

8 S.C. Lock Washer M6 4 
9 Hexagonal Head Screw M5 X 20 2 

10 Hexagonal Nut M5 11 

11 Plain Washer M5 15 
12 S.C. Lockwasher M5 3 
13 CH. HD. Screw 1 

14 Nyloc Nut 6 

M5 HARDWARE TO 
BE TIGHTENED TO 
A TORQUE LOAD 
OF 3Nm 

INSTRUCTIONS ON FITTING DIODES: - 
TORQUE LOAD FOR DIODES 36/42 lb/IN 4,06/4,74 Nm 
UNDERSIDE OF DIODES TO BE SMEARED WITH MIDLAND SILICONS 
"HEAT" SINK COMPOUND TYPE MS2623. THE COMPOUND MUST NOT 
BE APPLIED TO THE THREADS. CODE No 030-02318 

HC4/5 are fitted with one Varistor 
HC6/7 are fitted with two Varistors (Matched Pair) 

1. A rectifier assembly must comprise diodes from one 
manufacturer only. 

2. When fitting replacement diodes the undersides should if 
possible be smeared with .Midland Silicone Heat Sink 
compound Type MS2623 or similar (available from our 
Nupart Dept.) IMPORTANT This compound MUST NOT 
be applied to the diode stud threads. 

3. Diode tightening torque: 4-4.8N-m (36- 421bf -in). 
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This manual is available in the following languages on request: 
English, French, German, Italian and Spanish. 

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

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

Sur simple demande, ce manual vous sera fourni dans l'une des langues suivantes: anglais, franca's, allemand, italien, 
espagnol. 

Dies.es Handbuch ist auf Anfrage in den folgenden Sprachen erhaltlich: Englisch, Franz6sisch, 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, frances, alernao, italiano e espanhol. 

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

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

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

AUTO TO eyxci.pi6to oorlyLci)v xpnocwc 61a-ri.Ourat crTts aK6Xouesc *ix:meg KOTOTI1V CUTilaevq: AyyX1K6, roxxLKQ 
rEppavoth, iTaxika, ionaviKa. 
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A.C. GENERATOR WARRANTY 

WARRANTY PERIOD 

AZ. 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.1. 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 on Clause 12, and is found 
on examination by us to be solely due to defective material and workmanship; provided that the 
defective part is promptly returned, carriage paid, with all identification numbers and marks 
intact, or our works or, if appropriate to the Dealer who supplied the goods. 

Any part repaired or replaced, under warranty, will be returned by N.I. free of charge (via sea 
freight if outside the UK). 

We shall not be liable for any expenses which may be incurred in removing or replacing any part 
sent to us for inspection or in fitting any replacement supplied by us. We shall be under no 
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 

A;:zat.PMIAMMO,mr 
Mafgai.,,SSIVer, 

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. 
RotenbrOckenweg 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 

5?-.14kUtedM._ 

7 NORWAY: 

8 SINGAPORE: 

9 SPAIN: 

10 U.S.A.: 

2," 

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

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 

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 SI, N.E. 
Fridley 
Minnesota 55421 
Telephone: (1) 800 367 2764 
Fax: (1) 800 863 9243 

1998 Newage International Limited. 
Printed in England. 
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FANUC 

gEfan C A u to fr1 tio 

The Series 90TM-30 PLCs 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 9r-30 PLC's 

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 change your application software. 

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

A variety of Series 90-30 field bus interfaces enables distributed control and/or I/O. Choose from Ethernet EGD, Profibus -DPTM 

Genius ®, DeviceNetm and Interbus -STM modules. Field Bus interface modules are easy to install and quick to configure. 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 meet your needs: Windowe-based 
IEC programming, advanced C or State Logic ®. Floating point math, PID, indirect addressing, array moves and sequencing are just a 

few of the over 200 instructions available. 

The Series 90-30 stands out among small controls for offering redundancy options. The Series 90-30 is the low-cost solution for 

high availability applications, with redundant CPUs and power supplies. 

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 controller. With Logic Developer PDA, you can 

monitor/change data, view diagnostics, force ON/OFF, and configure machine setup - saving you time and increasing productivity. 
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Ordering Information 
usedpu. 
Discrete Input 10693M01.230 120 VAC Isolated Input (8 Points) 

Modules IC693M01.231 240 VAC Isolated Input (8 Points) 

120 VAC Input (16 Points) 

24 VACNOC Input (16 Points) 

125 VOC Input 18 Points) 

24 VDC Input, Neg/Pos Logic (8 Points) 

24 VOC Input, Neg/Pos Logic (16 Points) 

120 VAC Output, 0.5 Amp 112 Points) 

120/240 VAC Output, 2 Amp (8 Points) 

120 VAC Output, 0.5 Amp (16 Points) 

120/240 VAC Isolated Output, 2 Amp (5 Points) 

12/24 VDC Output, 2 Amp, Positive Logic (8 Paints) 

12124 VDC Output, 2 Amp, Negative Logic (8 Points) 

12/24 VDC Output, 65 Amp, Positive logic (8 Points) 

12/24 VOC Output, 0.5 Amp, Negative Logic 18 Points) 

Discrete Output 

Modules 

Relay Output 

Module 

Mixed Discrete 

Module 

Analog Input IC693ALG220 

Modules IC693ALG221 

Analog Output IC693ALG390 

Modules ..1.1:693ALG391 

Mixed Analog IC693ALG442 

Modules 

Motion Modules IC693APU300 

IC693APU301 

IC693AP11302 

Specialty IC693MDL760 

Modules IC693PCM301 

IC693PCM311 

IC693PTMI00 

Communications IC693BEM331 

Modules IC693CMM302 

IC693CMM311 

IC693CMM321 

Controllers 112693CPU311 

IC693MDL240 

IC693MOL241 

IC693MOL632 

IC693M01634 

IC693MOL645 

IC693M01.310 

IC693MDL330 

IC593MDL340 

IC693M01390 

IC693M01.730 

IC693M0L731 

IC693M01732 

IC693M01733 

IC693M0L734 

10693M01930 

IC693MD1931 

IC693M00390 

IC693CPU313. 

IC693CPU323 

IC693C P 0350 

Backplanes IC693CHS391 

IC693CHS392 

IC693CHS393 

Power Supplies IC693PWR321 

IC693PWR322 

IC693PWR328 

IC693PWR330 

IC693PWR331 

Accessories IC693ACC301 

IC693ACC302 

IC200ACC003 

IC693ACC310 

IC693CBL300 

Programming and IC646MPP00I 

Trouble Shooting IC646MPS001 

Tools 

FANUC 

125 VDC Output, (6 Points) 

Relay Output, Isolated, 4 Amp 18 Points) 

Relay Output, 8 Amp Form B/C contacts, Isolated in 2 Groups of 4 (8 Points) 

Mixed I/0, 24 VOC Input (8 points), Relay Output (8 points) 

Analog Input, Voltage/Current, 4 Channels 

Analog Input, Current, 4 Channels 

Analog Output, Voltage, 2 Channels 

Analog Output, Current, 2 Channels 

Analog Combo Module 418120UT 

High Speed Counter (HSC) 

Axis Positioning Module (APM), I Axis 

Axis Positioning Module (APM), 2 Axis 

Solenoid Valve Output (II Points)/24 VDC Output, 0.5 Amp, Positive Logic (5 Points) 

Programmable Coprocessor Module, 192 KB (47 KB Basic or C Program), 2 Serial Ports 

Programmable Coprocessor Module, 640 KB (640 KB Basic or C Program), 2 Serial Ports 

Power Transducer Module, CT and PT Interface inno VAC (0.5m Cable) 

Genius Bus Controller (Supports I/O and Datagrams) 

Communication Module, Genius (I Kbyte) GCM (Nollatagram Support) 

Communications Module, CCM, RTU, SNP, and SNPx Protocols 

Ethernet Interface TCP/IP Module, IIIMbs (Supports SRTP and Modbus TCP/IP, No EGO) 

5-Slot Base with CPU in Base (6KBytes User Program), Not Expandable 

5-Slot Base with Turbo CPU in Base (Logic Execution is .6 msec), 1K Registers, 

(12KBytes User Program), Not Expandable 

10-Slot Base with Turbo CPU in Base (logic Execution is .6 msec) 12Kbytes 

User Program, Not Expandable 

CPU 350 Module (32KBytes User Memory, 4K 00, 8 Racks), No Built-In Serial Ports, 

Logic Execution is .22msec/K 

Casa, CPU, 10 Slots, Use with CPU331/CSE331 and above 

Base, Expansion, 10 Slots 

Base, Remote Expansion, 10 Slots (700 ft.) 

Power Supply, 120/240 VAC, 125 VOC, Standard, 30 Watts 

Power Supply, 24/48 VOC, Standard, 30 Watts 

Power Supply, 48 VOC, Standard, 30 Watts 

Power Supply, 120/240 VAC, 125 VOC, High Capacity, 30 Watts 

Power Supply, 24 VDC, High Capacity, 30 Watts 

Replacement Battery, CPU & PCM (Qty. 2) 

High Capacity Battery Pack 

EZ Program Store Flash Device (for CPU374 only) 

filler Module, Blank Slot 

Rack to Rack Expansion Cable, 1 Mater 

Login Developer - PLC Professional 

Logic Developer - PLC Standard 

n Automa 10 

'::.'. 
.C414410. 4.1W; 

IC693MO1646 24 VDC Input, Neg/Pos Logic, I msec Filter (16 Points) 

IC693MOL648 48 VDC Input, Neg/Pos Logic, 1 msec filter, Nag/Pos Logic (16 Points) 

24 VDC Input, Neg/Pos Logic, 2msec Filter (32 Points) 

5/12 VDC aro Input Neg/Pos Logic, (32 Points) 

24 VDC Input, Neg/Pos Logic, 1 ms, (32 Points) 

Input Simulator Module (8 Points) 

IC693MDL653 

IC693MDL654 

IC693MDL655 

IC643ACC300 

IC693MOL740 

IC693MDL741 

IC643MOL742 

IC693M 01748 

IC693MDL750 

10693M01151 

IC693M01752 

IC693MDL753 

IC693M 0194 

IC693MAR590 

IC693ALG222 

IC693ALG223 

IC693ALG392 

IC693APU305 

IC693DSM302 

IC693CSM314 

IC693PTM101 

IC693TCM302 

IC693TCM103 

IC693PBM200 

IC693PBM201 

IC6930NM200 

IC693DNS201 

IC633CPU360 

IC693CPU363 

IC693CP0364 

IC693CPU374 

IC693CHS397 

IC693CHS3913 

IC693CHS399 

IC693PWR332 

IC693ACC340 

IC693ACC341 

IC633ACC350 

IC693CBL301 

IC693CBL302 

IC693C131312 

IC693C8L313 

IC693C8L314 

IC646MPH101 

12/24 VDC Output, 0.5 Amp, Positive Logic (16 Points) 

12/24 VDC Output, 0.5 Amp, Negative Logic (16 Points) 

12/24 VDC Output, 1 Amp, Positive logic (16 Points), Fused 

48 VDC Output, 0.5 Amps, Positive Logic (8 Points) 

12/24 VDC Output, Negative Logic (32 Points) 

12/24 VDC Output, Positive Logic (32 Points) 

5/12/24 VDC (TTL) Output Negative logic, (32 Points) 

12/24 VDC Output, Posnive Logic (32 Points) 

Relay Output, 2 Amp (16 Points) 

Mixed I/0, 120 VAC Input (8 Points), Relay Output (8 Points) 

Analog Input, Voltage 16 Single/8 Differential Channels 

Analog Input, Current, 16 Single Channels 

High Density Analog Output (8 Channels) 

High Speed Counter with Gray Code Encoder or an A QUAD B Encoder Input 

Digital Servo Motion Controller, 2 Axis 

Digital Servo Motion Controller, 1.2 Axis of Digital Servo or 1-4 Axis Analog Servo 

Power Transducer Module, CT and PT Interface 1201240 VAC pm cable) 

Temperature Control Module. (8) TC In and18) 24 VDC Solid State Outputs 

Temperature Control Module Extended Temperature Range, (0) TC In and 

18) 24 VDC Solid State Outputs 

Profibus DP Master Module 

Profibus DP Slave Module 

DeviceNet Master Module 

OeviceNet Slave Module 

CPU 360 Module (240KBytes Configurable User Memory, 48 I/0, 8 Racks), 

No Built-In Serial Ports, Logic Execution is .22msec/K 

CPU 363 Module 1240KBytes Configurable User Memory 4K I/0, 8 Racks), 

2 Built-In Serial Ports, Logic Execution is .22msec/K 

CPU 364 Module (240KBytes Configurable User Memory 41( 1/0, 8 Racks), No Built-In Serial Ports, 

Built-In 10Mbs Ethernet, Supports SRTP, Channels and EGD, Logic Execution is .22msec/K 

CPU 374 Module 12413KBytes Configurable User Memory), No Built-In Serial Ports, 

Built -In 10/100Mbs with Built-In Switch, Ethernet Supports SRTP, EGO and No Channel 

Support Logic Execution is .22msec/K. 

Base, CPU, S Slots (use with CPU331/CSE331 and above) 

Base, Expansion, 5 Slots 

Base, Remote Expansion, 5 Slots (700 ft.) 

Power Supply, 12 VDC, High Capacity, 30 Watts 

Redundant Power Supply Base (FIPSEilwith 0.1 meter cable to connect to Power Supply Adapter Module 

Redundant Power Supply Base with 0.5 meter cable to connect to Power Supply Adapter Module 

Redundant Power Supply Adapter (RPSA) Module. The RPSA replaces the power supply 

on a CPU base or expansion base and connects to a Redundant Power Supply Base. 

Rack to Rack Expansion Cable, 2 Meters 

Rack to Rack Expansion Cable, 15 Meters 

Rack to Rack Expansion Cable, 0.15 Meters, Shielded 

Rack to Rack Expinsion Cable, 8 Meters 

Rack to Rack Expansion Cable, 15 Meters, Shielded 

Logic Developer PDA Software Tool with Cable Adapter 

tr3 2003 GE Fanuc Automation Americas, Inc. All Rights Reserved. 

Series 97, VersePro and LogicMaster are trademarks and Genius is 

a registered trademark of GE Fanuc Automation Americas, Inc. 

Profibus-OP is a trademark of Profibus International. DeviceNet is a 

trademark of the Open DeviceNet Vendor Association, Inc. lnterbus- 

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 Palm, Inc. 

For detailed technical specifications 
and product ordering information, please 

visit the GE Fanuc e-catalog at: 

milw.gefanuc.com 
G. 
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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 Worlcrnaster 

©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/0 Specifications Manual for Class I Div 2 Hazardous Locations. 

1. EQUIPMENT LABELED WITH REFERENCE TO CLASS I, GROUPS A, B, C, and D, 
DIV. 2 HAZARDOUS LOCATIONS IS SUITABLE FOR USE IN CLASS I, DIVISION 2, 

GROUPS A, B, C, D OR NON-HAZARDOUS LOCATIONS ONLY. 

2. WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTS MAY 
IMPAIR SUITABILITY FOR CLASS I, DIVISION 2: 

3. WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT UNLESS 
POWER HAS BEEN SWITCHED OFF OR THE AREA IS KNOWN TO BE 
NON-HAZARDOUS. 

4. ALL UNUSED SLOTS IN ALL BASEPLATES MUST BE POPULATED WITH FILLER 
MODULES, 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 90TH -30 High Speed Counter User's Manual 

GFK-0401 - Workmaster® II PLC Programming Unit Guide to Operation 

GFK-0402 - Series 9OTM -30 and 90-20 PLC Hand-Held Programmer User's Manual 

GFK-0412 - Genius® Communications Module User's Manual 

GFK-0466 - Logicmaster 90TH Series 90TH -30/20/Micro Programming Software User's Manual 

GFK-0467 - Series 9OTM -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 90TM PLC Serial Communications User's Manual 

GFK-0631 - Series 90Th' -301/0 LINK Interface User's Manual 

GFK-0641 - CIMPLICrfY® 90-ADS Alphanumeric Display System Reference Manual 

GFK-0664 - Series 90Tm-30 PLC Axis Positioning Module Programmer's Manual 

GFK-0685 - Series 90Th' Programmable Controllers Flow Computer User's Manual 

GFK-0695 - Series 90Tm-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 90Tm-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 90Tm -30 I/O LINK Master Module User's Manual 

GFK-0828 - Series 90TH -30 Diagnostic System User's Manual 

GFK-0840 - Motion Mate"' APM300 for Series 90Th' -30 PLC Standard Mode User's Manual 

GFK-0867 - GE Fanuc Product Agency Approvals, Standards, General Specifications 

GFK-0898 - Series 90TH -30 PLC I/O Module Specifications 

GFK-1028 - Series 90TH -30 I/O Processor Module User's Manual 

GFK-1034 - Series 90Tm -30 Genius® Bus Controller User's Manual 

GFK-1037 - Series 90Th' -30 HP Remote I/O Scanner User's Manual 

GFK-1056 - Series 90Th' -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 90Th' 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 90Th' -30 PLC User's Manual 

GFK-1541 - TCP/IP Ethernet Communications for the Series 90Th' 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 

II 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 

GE Fanuc 
Series 90-30 

O PWR 

O OK 
O RUN 

O BATT 

01 
101 

101 

I0 

HIGH CAPACITY 
POWER SUPPLY 

)ROGRAMMABLE CONTROLLER 
INPUT 

103340 VAC 
ROM HZ BONA 

-© 
www 

24 VDC 
OUTPUT 

_0.8A MAX 

a 
A 

T 

a 
Y 

1 L-J I 

Chapter I Overview of the Series 90-30 PLC 1-3 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 316 of 416



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/0 modules to baseplate slots 2 through 5. 

Figure 1-4. 110 Module 
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When assembled, the system will look like this: 
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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/0 Bus Expansion 
Cables, shown below, have a double connector on one end to facilitate these connections. 

Female Connector 

Male Connector 

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/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) 

-)n 

.P I 

gmlnimmlumi 

MI111111111 

:P111161111111 

Figure 1-9. Connecting Expansion and Remote Baseplates 

4 

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 

ONIMPAIIMINIPPIIIMMEN1111111 . 

I 1111111111111 

Shielded, Twisted-Pair Cable, 7,500 
Feet (2,286 Meters) Maximum Length 

Series 90-30 PLC 

! ,=11M1111111111TIMINIMIIIIIII . 

1111111111111 

Emmple2-CMM 

Series 90-30 PLC 

"NEIN 0 
Serial Cable, 4,000 Feet (1,219 
Meters) Maximum Length 

Series 90 3D PLC 

IIMIMMINIIMINIIMINIIII . 

111111111111 

Figure 1.10. Connecting PLCs Using GBC or CMM Modules 
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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 
1 

0 0 0 

11111111141113111 
IC693CPUxxx 
CPU MODULE 
25 MHZ 

LISTED 0 
XXXXXXX 

123456789 

O -0- 
1111E1111 
123456789 

0 

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 (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 

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. 1/0 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 

e43 055A 

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. 

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/0 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 OO 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. 

JACKING 
LEVER 

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 

A1234 5678 
F 

81 23 4 5678 

Removeable Terminal Board 

Holding Screw 

I 

0 

0 
0 
0 
0 
j 

II 0 
0 

L 
11u 

"4"-- Hinged Cover 

T- Module Catalog Number 

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/0 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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IC693ACC313 Recessed Mount Adapter Bracket. Used to recess mount a baseplate inside 
a 19" rack. A baseplate mounts on the rear panel of this adapter bracket using four 8-32 

(4mm) screws, nuts, lock washers, and flat washers. The Adapter Bracket bolts through its 

four slotted holes to the face of the 19" rack using applicable hardware (lock washers 
recommended). 

IGHT SIDE OF 
BASEPLATE 

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. 

DIMENSIONS IN INCHES (MILLIMETERS IN PARENTHESES) 

Figure 2-8. Dimensions for 19-inch Rack Mounting Using IC693ACC308 Adapter Bracket 
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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. 

a Ground conductors should be as short and as large in size as possible. Braided straps or 
ground cables (typically green insulation with a yellow tracer - AWG #12 (3.3 mm2) or larger) 
can be used to minimize resistance. Conductors must always be large enough to carry the 
maximum short circuit current of the path being considered. 

SERIES 90-30 
PLC CABINET 

MOTOR 
AND OTHER 
ELECTRICAL 

CONTROL 
EQUIPMENT 

DRIVES MACHINERY 

RACK H° 
RACK H° 

1-° 
= 

EARTH CENTRAL 
GROUND GROUND POINT 

Figure 2-10. Recommended System Grounding 

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 

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 (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. 

GFK-0356Q Chapter 2 Installation 2-13 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 335 of 416



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. 

44A735970-001R01 

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 264 
THREAD ROLUNG SCREWS 

(N666P900486) 

USE 2 AS 
THREAD ROLLING SCREWS 

(N666P1300686 

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 ground. 

STARON 
CONNECTOR 

CPU363, CPU364, 
or CPU374 

ounim EMI 
BOTTOM 

OF CPU MODULE 
USE 1 OS 

MACIBNE SCREW 

44A735970-001RDI 

Figure 2-14. CPU 363, CPU364, or CPU374 - Attaching Ground Wire 

ON 
GROUNDED 
ENCLOSURE 

Additional Modules with Shield Grounding Requirements 

SS TAPPED HOLE 

REMOVE PAINT UNDER 
MO 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 
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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 minimise 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 110 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 1/0 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 nun2) 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/0 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 

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. 
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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 (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 1/0 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. 

Chapter 2 Installation 2-21 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 343 of 416



 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 ACIDC Power Supplies 

GFK-0356Q 

Warning 

If the same AC power source is used to provide AC power to other baseplates 
in a Series 90-30 PLC System, ensure that all AC input connections are 
identical at each rack. Do not cross Line 1 (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 
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 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 

le 

0 
0 

INPUT 

100-240 VAC 

50160MS9 VA 

125 VDC, 5OW 

-e 
24 VOC 

OUTPUT 

CAA MAX. 

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 

101 
0 

INPUT 

100-240 VAC 

50950142 90VA 

125 VDC, 50W 

Five-Terminal Board 

24 VOC 

OUTPUT 
0.8AMAX 

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. 

IC693PWR321S (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 1EC950). 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 

L1 

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 

Ll 

N 

PE 

L 

NIPE 

Ll 

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)AfAx 

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 
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GFK-0356Q 

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/0 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 Terminl 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/0 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 Fantle 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 
ProLoop 
Workmaster 

CLMSTAR 

Series Six 
Logicmaster 
C1MPLICITY 90-ADS 
Series Three 
CIMPLICITY PowerTRAC 
Genius Power TRAC 

© Copyright 1993 GE Fanuc Automation 
Inc. 

All Rights Reserved. 

Helpmate 
ampucrrY 
Series One 
Genius 
VuMaster 
Series. Five 

North America, 

Safety Considerations 

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 90TH 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 Programniing 
Software User's Manual (GFK-0466) 

Series 90Tm-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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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 juniper .1131, 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 
HHP 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 R UNmode 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. 

o 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. 

o 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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safety considerations, related publications GFZ-0085 
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( 3 ) 
CAN CPU 

COMMUNICATE 
WITH LM90? 

NO 8 
)(PAGE 

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. 

NO 

IS FAULT 
SYS CONFIG 

ISMATCH? 

YES 

IS RUN LED 
ON? 

NO 

YES 

(PAGE 7.) 
5 

PAGE 4 

IS SYSTEM 
OPERATIN 

OK? 

PROBLEM 
SOLVED! 

DIA3ODL 

(PAGE1) 

START ) 
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PAGE 5 

331/341: 
REMOVE POWER 
REMOVE CPU 
REMOVE & REPLACE SYSTEM PROM 
REPLACE CPU 
APPLY POWER 

iSTAR1. 
(PAGE 1) 

*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 
1), 

DIA30EL 
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RACK GND 
EQUAL 

PROGRAMME 
GND? 

NO 
p. 

VERIFY RACK AND 
PROGRAMMER 
GROUND 
ARE THE SAME. 

YES 

REMOVE POWER FROM CPU 
APPLY POWER TO CPU 

CAN CPU 
COMMUNICAT 

ITH LM90? 

NO 

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 CPU 
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 

PAGE 6 (PAGE 5) 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 

CHANGE LM90 
CONFIG OR 

HARDWARE SO 
BOTH ARE THE 

SAME. 

PAGE 7 
(START 

(PAGE 1) 

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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( 2 ) 
YES ARE LM90 

LOGIC & CONFIG 
EQUAL TO 

PLC? 

NO 

((PA8GE 6) 

YES 

NO 

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) 

SELECT UTILITIES IN LM90 
STOP PLC 
STORE CONFIGURATION TO PLC 
START PLC 

USE LM90 OR HHP 
TO PLACE PLC IN 

RUN MODE. 

PAGE 8 

VERIFY: 
INPUTS APPEAR IN REF TABLES. 
FORCED OUTPUTS ENERGIZE 
FIELD DEVICES 

PROGRAM LOGIC 

((PAGE 1) 
START 

DIA3OHL 
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 REMOVE POWER 
REPLACE CPU 
APPLY POWER 

IS POWER 
LED ON? 

NO 

(PAGE 2) 
IX1 

YES IS OK LED 
STEADY ON? 

YES CAN CPU 
COMMUNICATE 
WITH LM90? 

YES 

* REMOVE ALL MODULES EXCEPT 
POWER SUPPLY AND 331/341 CPU 

PAGE 9 

REMOVE POWER 
- REMOVE MODULES 

FROM RACK* 
APPLY POWER 

IS OK LED 
STEADY ON 

CAN CPU 
COMMUNICATE 

WITH LM90? 

('AGE1C) 

11 

rep 

NO 

START 
(PAGE 1 

DIA30JL 
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C) 
REMOVE POWER 
REPLACE BACK PLANE 
REPLACE POWER SUPPLY 
REPLACE 331/341 CPU 
APPLY POWER 

PAGE 10 

1) 
START 

(PAGE 
) 

irg.°74 

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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EQUI 
ESTABLISHED 1981 

DIESEL STANDBY GENERATOR 

LOCAL CONTROL PANEL 

FUNCTIONAL DESCRIPTION 

FOR 

Brisbane Water 

May 2005 
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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 

1.2.3. 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. 

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 374 of 416



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. 

4.13.5.1.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. 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. 

14860 BRISBANE WATER FUNCTIONAL DESCRIPTION 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 379 of 416



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 :- 

6.5.21. 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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A I C D H 
1 

LEGEND 
DESCRIPTION 

ENGINE DEUTZ BF8M1015C 
ALTERNATOR STAMFORD HC534E 2 

3 
4 
5 A/V MOUNTS (6 OFF) 

CONTROL SWITCHBOARD 
RADIATOR 

ENGINE DRIP TRAY 

1 

STARTING BATTERY (382) 
EXHAUST SILENCER 

9 EXHAUST PIPE FLEXIBLE 075 
10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23. 
24 
25 
26 
27 
28 
29 
30 
31 

32 

FUEL TANK BASE FRAME 1000 L 

FUEL GAUGE (MECHANICAL) 
FUEL FILL POINT (INSIDE ENCLOSURE 
ACOUSTIC ENCLOSURE (70dbA © 7m) 
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 
DOOR CATCH 
CATCHMENT TRAY DRAIN 
CONTROL BATTERIES 2 x 12 VOLT 
BATTERY CHARGING SOLAR PANEL 
DRAIN POINT LOCKABLE COVER 
EXHAUST PROTECTOR CAGE 
OUTPUT Sc CONTROL SOCKETS T.B.A. 
SAFETY BARS 

NOTE: - 
ENCLOSURE COLOUR : MIST GREEN 

BASE TANK COLOUR : MIST GREEN 

SKID BASE COLOUR : MIST GREEN 

2 

3 

4 

5 

Division of Southside Engineering 
47 PROPRIETARY ST. 
TINGALPA 
BRISBANE, QLD. 4173 
Phone: (07) 3890 1744 
Facsimile: (07) 3390 4631 
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A B C D E F H J 

THIS DIODE B ONLY 

FITTED TO GENERATORS 

THAT HAVE A 24V 
START BATTERY 

1 3 3 

BATTERY 
D 

ORI 

START 

BATTERY 

41 

ALT. 

42 

C81/1 

IR1/1 LR2 

4 

2-1 

51 

04143Pfit 
11M5 

P#161-1 
VW 
1 

No iIR2 

LRT1 

33 

082 /1 
6A 

02 

101 

083 /1 
81 I 

61 

DI 

2-3 

c83/2104 

112 

102 

o o TO ALT. 

=11 NEUTRAL 

100 

CONTROL 

BATTERY 

CB4/1 

EA 

CB5/1 
6A 

ICI 

2-4 

100 

+ 
03141ROL 

BATTERY 

CHARGER 

101 

103 

64 

CB4/2 

65 

ws /o 

cri/i u 

c26/1 6A-- 66 

PE CELL 
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INSPECTION & TEST PLAN 

Project 14860 
AUSTRALIA TRADE COAST PROJECT 

Generator Sets 
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Leighton Contractors 
For 

Brisbane Water 

SEPE Document No. ITR 14860 
Supply Contract Q1112-SA-009 

Prepared by S E_Power Equipment 
47 Proprietary St., Tingalpa 

Brisbane, Old, 4173 
Telephone: (07) 3890 1744 
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INSPECTION AND TEST PLAN 

Document Control 

A`;'..7L ,410:0,ii 1:Sig I ' -r h,,,,', , , ': . ,' .t? _ t: ''.1N 
C 13.12.04 David Cooper Jim Pringle 

Initials List 

All personnel performing tests or signing ITP shall enter their name and sample signature and initials below. 

Atit /-1Z/WAP- _SZ" 19606i2 </WI 
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4,laypfr 

INSPECTION AND TEST PLAN 

mam tux kngiial&Vm*,40 
Subject. Ap-ectkpaliichestiregtigoil%sii ta11' 

..111.4401p4im _ 

6Ig1:210i iP.4-zra vgareafjp feeeaariesio 
rVISPOT fialireetkip 

1. PURPOSE 

1.1 Description of methods and processes involved in the Manufacture, Testing and delivery of 
the Lytton Road, Viola and Serpentine pump station generators including factory testing of 
the generators resulting in the production of an ITP. 

2. SCOPE 

2.1 Detailed design mechanical G/A and electrical schematic. 
2.2 Drawing of major components. 
2.3 Manufacture skid tank base, switchboard and enclosure. 
2.4 Assembly of skid tank base, switchboard and enclosure as approved in drawing package. 
2.5- Workshop visual inspection and pre-testing of the works. Including factory testing up to pre 

commissioning stage. 
2.6 Site delivery. 
2.7 Site acceptance testing. 

3. REFERENCES 

3.1 All Drawings as per specifications supplied by Leighton Contractors Package for the 
Australia Trade Coast project. 

3.2 All Design Drawings supplied by S.E. Power. 
3.3 S.E. Power ITP and factory test sheets. 
3.4 S.E. Power site acceptance testing document and test sheets. 

4. DESCRIPTION 

4.1 The project consists of three separable parts, Lytton, Viola and Serpentine Rd pump 
station generators. 

4.2 The generators will be tested separately in the workshop. 
4.3 The installation of the generators will follow the process of, manufacture, painting, assembly 

and factory testing. 

5.. PROCEDURE 

5.1 Drawings for comment - One set of completed drawings for Lytton, Viola and Serpentine will 
be issued for comment. 

5.2 A schematic showing the calculated design will be issued to Leighton Contractors for 
approval. Following approval of these drawings and return of the "For Comment" drawings, 
design will proceed. 
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INSPECTION AND TEST PLAN 
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5.3 Fabrication - Following approval to proceed and any amendments notes marked on the 
drawings that may affect final approval the sheet metal drawings will be issued for 
construction to the relative supplier. 

5.4 Purchasing of materials - Major components and associated items will be purchased. 
5.5 Sheet metal inspection - During construction the generators will be inspected for 

compliance to the approved drawings and specifications. 
5.6 Factory Testing - Factory tests to the requirements of S.E. Power's factory test sheets will 

be fulfilled. This testing includes requirements detailed within the specifications. BW / 
Leightons Contractor's representative will inspect and confirm the process has been carried 
out and the generator is ready for delivery. 

5.7 Delivery to site - Delivery to site will be via a specialised contractors for all of the 
generators. Leighton Contractors will approve delivery is acceptable prior to despatch. 

5.8 Installation of generators and cables - By others. 
5.9 Site acceptance testing - All installed equipment will be tested to the requirements of the 

specification prior to the starting of commissioning tests. 
5.10 Site Commissioning - All site comrnissioning_mill be carried out by BW staff. S.E. Power 

and Leighton Contractors staff will assist with the operation of generators and controls. 

. 
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INSPECTION AND TEST PLAN 
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BASE TANK FABRICATION CHECKLIST 

Sfr P 300 Form 011 

1 Check drawings Fuel - P/U and delivery socket .1 

2 Tack perimeter I - fill point j 
3 Check sizing I - gauge I 
4 Weld frame I - breather J 
5 Weld tank sheets - level switches . 

6 Test tank SEPE Form 0078 - drain I 
7 Weld ancillary gear 

. i I - bung drain 

8 Remove all splatter and clean up J - locking point 1 
9 Remove sharp edges I A/V Mounting j 

10 Check all sockets Battery tray ,./ 

11 Have bungs installed. Canopy bolt down holes 

12 Weld on SP No to RH Rear I Switchboard mounting I 
bottom flange Earth studs I 

Bolt down holes 

Lifting lugs 

Radiator stools ./ 
Tie back plates 

Cable tray stools I 
Ready for Painting 

Colour: (1,51 efifal.) 
Type.- Spray 2Pack 

- Powdercoat I 
Special 

SEPE Form 011 Base Tank Fabrication Checklist 13.12.04 
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151.411.13Urb 

ENCLOSURE FABRICATION PROCEDURE CHECKLIST 

3O Form 012 

Item Procedure Complete Details Complete 

Check drawings and plan cutting sizes J Check 0/A Dimensions i 
2 Wall Panels - Cut punch notch fold 

i1 

throughout fabrication 

3 Weld corners and clean up Captivated hoold down bolts / 
4 Assemble and stand up panels J Oil drain socket / 
5 Weld and clean up Silencer mounting 

6 Gables and roof panels Door switch plates / 
7 Doors and louvres Door catch plates 

8 Air ducts - exhaust penetration through roof / 
9 Check all welds 

Ready for painting 

Colour: Mai £e.41 / 
Type - Spray 2 Pack 

- Powdercoat 

Special 

SEPE Form 012 13.12,04 
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ENGINE/ALTERNATOR ASSEMBLY PROCEDURE CHECKLIST 

P Soo Form 013 

D6J/Z- Engine g1 4 PI f0/9 Alternator 

Model: 13(--Sti lotv- Serial No: Model: 1464 nil' P Serial No: X04/61 94 
Item Procedure Complete Details Complete 

1 Record serial numbers above Mount if Required: 

2 Check correct SAE - magnetic pick up / 
3 Clean bolting flanges and drive plates - fuel filter I 
4 Obtain correct bolts and washers - fuel pump 

5 Position and bolt together , - governor/actuator 
. 

6 Replace guards and covers - oil temp sender unit 

7 Stick safety labels and Ser# plate to alternator - oil temp warning switch / 
All bolts are secure and tensioned correctly - water temp sender unit 

9 Touch up damaged paint work - oil temp shutdown switch 

- switch gauges ' 

- water level switch / 
- relay mount plate 

I 
for electricians , 

- exhaust guard if reqd i 

AS - Std SE Power Procedure 

- Specification- . 

tai 
Approved: QA Inspected: _AZ 

SEPE Form 013 Engine/Alternator Assembly Procedure Checklist 13.12.04 
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1131,01-1511ED 

TANK BASE ASSEMBLY PROCDURE CHECKLIST 

PO J Form 014 

Item Procedure Complete Electrical Complete 

1 Check paint work Bolt switchboard to stand 1/, 

2 Cover paint on floor area DC Engine wiring 1 

3 Select AN mounts AC Engine wiring 

4 Bolt down Eng/Alternator 

5 Fuel - P/U and Return tubes . 

- Flex lines 

- Breather pipe 

- Fill pipe and cap / 
- Level gauge 

- Level Switches LOW 

- Level Switches EMPTY / 
6 Battery - Mount and clamp I 

- Cover I 
- Isolator switch 1 

- Leads 

7 Cable Tray 

8 Seal drain bung 

9 Bolt to skid rails 

10 Mount switch board stand 

SEPE Form 014 Tank Base Assembly Checklist 13.12.04 
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EVARLEMEOMI 

ENCLOSURE ASSEMBLY PROCEDURE CHECKLIST 

S P Form 015 

Item Procedure Complete 

1 Clean out cavities 

2 Cut and position insulation 

3 Mount muffler 

4 Wrap with high temp insulation 

5 Cut and rivet pert sheets I 
6 Insulate and pert doors I . 

7 Door seal and rubber on openings 

8 Swing doors / 
9 Position splitters if required 

10 Position plenium wall 

11 Electrical - A. Power I 
- B. Lights I 
- C. Door Sw . 

- D. Solar panel . 

12 Tape base to accept enclosure 

13 Lift and position on base 

14 Tighten hold down bolts 

15 Check door operation 

16. Mount door catches / 
17 Mount door open catches / 
18 Complete exhaust rain hood 

19 Rain flap 

20 Exhaust protection cage / 
21 ScreW in louvre blades 1 
22 Exhaust flex and piping to engine 

23 Exhaust lagging inside canopy 

24 Hook for SIB key 1 
25 Hook for lead light 

26 Fill in cable entry through wall 

27 Serial # Tags 

28 SE Stickers 

SEPE Form 015 Enclosure Assembly Checklist 13.12.04 
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P'SrABLISHED 1931 

ELECTRICAL FUNCTION TEST SHEET 
AS 3000 WIRING RULES 

Form 016 

CLIENT: At/C/4/7-0/"Vg gP-300 
SERIAL NO: a-f /2 00 4- 

ENGINE TYPE: grd,"// 
ALTERNATOR TYPE: He/ 5-3q 
CONTROLLER TYPE: 

DATE: 3- 02- 05 
JOB NO: / e6- 0 
ENG. SERIAL NO: 9/5- 2.? 2 6 
ALT. SERIAL NO: )t. Olk OG 02- 66 

, . , i Y _ 
- - - ..-i'il 

, -4-, ... - .il -'4.-..,1k,,,%,....., rtAgiOrW' -.:,,e, -' - 4MAIMAimwegmwem ,.. 4s,?,,..,2,4,:cal;,..pciel.,:34,-,x2f,.0,..:411.,,,k 

CovA't 0 L, I ie.oitedi CB Tripped / Alt. Overload 
Genset Running 

nine- te 
MEN Fault V 
Remote Start / Stop J d, 
Engine High Temp. Alarm 

. 

Engine High Temp. Shutdown ,- gtAk 
Low Water Level Alarm J I, 
Low Oil Pressure Alarm 1 
Low Oil Pressure Shutdown V gout . 

Start Fail Alarm 
Status Lamps / Controls 

J Emergency Stop V 
Lamp Test 1 1/ 
Fuel Low I I/ 
Fuel Empty / 
Starter Motor Relay / V 
Underspeed Shut Down '1 'rip Otidizrm4 i.766-7 1-01)1402-e 
Overspeed Shut Down - t/i " rpo. '132,Y qtr--,joz- C 

Alarm Shut DOwn v 
Alt. Undervolts 

,// 
/fir_i-rif.,9 f-3-1",ic oz - oz -05" 

Alt. Overvolts i iff.,sTr. /1:.:Piac.... n2. ,n1 -c.c.- - 

Charger AC Failed I , 
Control Batt. Low Volts J 
Start Batt. Low Volts I 
Engine Gauges I V 
Enclosure Doors Open d V- 
Alternator High Temperature 
Audible Alarm / Mute / 7 
Remote ATS Controls I . 

C-grit.° 
a 2-cn.os) 

. 

Code: 
D= Data Recorded 

N/A = Not Applicable 

N/C = Not Compliant 

Signed: 

Technician Name: /-1, 

SEPE Form 016 Electrical Function Test Sheet.doc 
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EQ 
ESTABLISHED 1981 

FACTORY LOAD TEST REPORT 
Form 018 

CLIENT: ,e1C/1-ra,091/5 6.?..7/117-/MC_TOR DATE: OS. C7 2- -arc 
SERIAL NO: CX/ /2 On(f7 JOB NO/CONTRACT NO: /4/ 86 
ENGINE TYPE: Pf.:-cn ENG. SERIAL NO: 9/ ,s-,g s 
ALTERNATOR TYPE: S-rTh/''FOR /T hiC/6 30 ALT. SERIAL NO: )4 0 4g O 0 2. 0 
GOVERNOR TYPE: /4. - CONTROLLER TYPE: ..-,177/e 

OVERSPEED TYPE: /.5".--ikv? UNDERSPEED TYPE: iz->12/ 

SHUTDOWN SOLENOID: /:.;71/7/ ENGINE SHUTDOWN TEMP: r=---ii/7 

LOW OIL PRESSURE SHUTDOWN: /5----g9/ 

kVA: 369 kW: e- 2 A di UNITY PF: 
't, 

. 

A,,,,, 9°0 ogb 100 0 TO tia 0 
$141g 4 ki 

030 . 
ia; tt. E,,i 

L 

' at .i 
AD 

eiiteli. 

500 50 500 
fit2A17 ,/, 

1 
' ' REVAIMU 

97,,, " - 1-z- 
,. 

Oo g o golla 10 s.c 
AA 4-- 
. ,, 

t: P lc. 08 203 Le04 40 ' 

'''''' e2 /ta 2367 q3/ es1 aici zit, 

2 7 

4 la 
27 

tat 

21 

4 lc 

,So 

y/30 

30 
cl../,-7 

2-2, 
._ 

;AMBIENT 

' 
TURE ' 

S'-"D so _CO 

is 
c0 

/0 

CO 

No% 

3-0 
:11:( 

s 
Ax el 9)/ 

, "; ty ; ,, 
, ., 

. ,: eff. 1 

2,E3. .-' 

Zr z13, 

,g_'L,,/ z-:-. 
-'20 `-'.z.0- 

57 
2-,-.5 

Code: 

0= Data Recorded 

N/A = Not Applicable 

N/C = Not Compliant 

Signed: 

Technician Name: 17ffiaL /7 4/k77 

SEPE Form 018 Factory Load Test Report.doc 02/02/05 
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En 
ESTADLMHED1931 

FINAL INSPECTION TEST SHEET 
GENERATING SET ASSEMBLY 

Form 017 

---wtg.r,-,p,:.;,,-,:o7--. -- le: ' ....1Wiig.1..tV1,,',2-/. , ' 

0...w,,,,,,iti,,,,,...,4i,,r,.;6)=.. 
,WzIritIri:Vp,Sr,.ligt. 

gli,,,. sg. v; ,- D 
..C.A, ;:. r ,,,.Fti,,,,:, 

.....4,..,it. 
'Cr- C' ' - !.:141±1,? \ g,t .41, 

..4 -,r 
j yrr 

,,,,,,o,v0Ae. 

op. ,.,.... ..!.., 

PUP.,...., .. .-.,,i,'"'is, , 
,,,:x4;:0W14?:!3'.',5.4.011,' 

4.3-,..:,,,T2,*:17; 
,.., ; w- ..' ''''''.1."" 

--p-, ,- .fob ?.......,..,. , 

''''.2.'.=3kagiWb7rgh . 

.,....i.,,,,.:,,,;:.:ya ,.-.1.-.... 
' '`,)3 P.,1.f:1.- 4.4., r 

y. 

it'..,.4.-,L241-V-'--$7...-A:`...`fit,4;1,.. -...., z.- 
.....iy.,,...,t:,,,,,,,,-- ;-,,,,.,,,,4...,, -- 
r19199,b.,..,, 

-... r ,, - .-.- %.9).70:;e, 
---. q.v-*-4.......,, :i , ,,:i,t",--''',.ii- 

-- ..".34,,11 
A 

.. 

-,5-1-.--,,T - ri a ..,,, 
. ;.4.1 9 zr i-04Y.:,4,4;aitiga:7,411;.is'k.:;4N- 

:,:,AIR.23..vligv: ' - 
- e'f'iia to rg,Ty pe,..q. '-, , 3' ' - itiO4.......:-',;:, .i.1.`5'.,,," - 

,,,,,,.,,Nql- 
°' ' AtIA.. , ;:g 

,,, ..., ,...,, 

6 rAhve.slif,,,,a,.......:: 

Place tick where appropriate and note any comment: 
i 1:._, 'ape., nilik. 7,:i't 4. kf lanitil gM r.F-IP,::'g.i;' ' ' _.,!4. 

1 Welds continuous, neat and clean 
2 Bolts tightened :7- 
3 Bearers completely secured r 4 No sharp corners 
5 Walkway mesh secured (if applicable) Aid- 
6 Levelling bolts supplied and tightened (if applicable) ii/it 
7 Inlet/outlet pipes blanked off for transport (if applicable) /VA 
4670NAMON :'"L''''''' -' -r$ ...4at. :4 510 ";" " %':('-' ..g.: '''' '4 "4 'SREA 

1 Engine and fan correctly mounted 
2 Guards in place and secured 
3 Wiring looms securely fixed 
4 Magnetic pickup fitted and set to correct depth - ,/ 
5 Exhaust pipe and silencer fitted correctly (if applicable) ,q/ 
6 Dip stick in place 1.---". 

7 Oil removed from engine yes n'7 
8 Fuel and oil unions tightened 
9 Ancillary equipment fitted and labelled correctly V 
10 Inlet/outlet flanges blanked off for transport 
11 Instrument panel securely fitted and labelled 
12 Cables and hoses secured for transport L/, 
13 Oil/water leakage around the engine cleaned up 6/ z 
14 Ancillary equipment secured for transport (if applicable) I/ 
15 Batteries disconnected for transport (if applicable) PA 
16 Air cleaner is properly mounted 

l' ''': ittar '1.',6F--1-P 0 111-601,-Agititir z.i, , L . 

1 Alternator correctly mounted V 
2 Alternator leads correctly mounted inside terminal box i/". 
3 AVR mounted, connected properly and correctly set /,,. 
4 Earth stud fitted . I/ 
5 Coupling and adaptor properly fastened V 
6 Cable box extension secured (if applicable) Ivr 

Wint, it NM , :$.0n, 1. - iblirrnitificarMiegkiiiily N, '' -'''',' ' '':,i IF ,: v, 

1 Mounted bolts tightened 
2 Clamps on hoses tightened L7 
3 Ancillary equipment fitted and labelled correctly 
4 Drain plug and filter cap in place 
5 Wiring of ancillary control equipment securely fixed , 

,i10/ no 
tr. 

6 Water and inhibitor filled 
7 Electric wiring securely fixed (if applicable) 
8 All flanges fitted (if applicable) //1 

SEPE Form 017 Final Inspection Checklist.doc Page 1 of 2 
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Erg./V14. 
ESTABLISHED 1981 

FINAL INSPECTION TEST SHEET 
GENERATING SET ASSEMBLY 

Form 017 

9 Inlet/outlet flanges blanked off for transport / 
770145 wiewasomotaMsd T7; :,0;,ts ,Kt,,,4;?ziie,,, :''.1::..,:,,,,,,:,.,..,p-g 

1 Wiring properly terminated and numbered t/ 
2 Control equipment mounting bolts tightened 
3 Equipment labels properly fixed / 
4 Ancillary equipment fitted and labelled correctly 
5 Dust seals correctly fitted around doors 4 
6 Door hinges correctly fitted 
7 Door locks/keys provided 
8 Internally cleaned or vacuumed V 

ge" ARMATRI11011WOR 1 5121%,..,,:fleMC; ta";5%Wiggi 
1 Plant painted to specification V 
2 Any blemishes removed or rectified V, 
3 Touch up pint match original colour V 
Generaitr ''0, ,_..76460r°: u1L.,". '"7''' 1:;.,,; -..;;zr: ,:: ?. 

-. 
:-. 

1 Plant painted to specification 
2 Any blemishes removed or rectified ,/ 
3 Touch up paint match original colour V 
4 Main label fitted V 
5 Doors, locks and keys satisfactory E.,1 
6 Glass windows secured for transport 11/%9 

7 Cable gland plate fitted f./ 
8 All loose equipment removed from inside 
9 Serial number tag fitted V 

atragireetacargErriMaleiglialtitent-W.4t; trAttSf ,,?.;4 - .' '' . `f,:4'''A1.. 
1 Equipment removed from assemblies no 
2 Additional equipment to be transported 

_sfg- 

(6-7S/ no 

v no 3 Equipment properly packaged and/or shrink wrapped 
4 Any special transport markings fitted yes /,,,ilei 

5 Any special documentation attached yes tr 

S E Power Equipment QA Officer: 03-- 02_ ` Date: 

Client Representative (if required): Date: 

SEPE Form 017 Final Inspection Checklist.doc Page 2 of 2 
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EQ 
ESTABLISHED 1981 

TRANSIENT LOAD RESPONSE 
TEST SHEET 

Form 019 

TRANSIENT LOAD RESPONSE TEST SHEET 

Transient Response for Load Changes: Load pf 0.8 

'" ' iiMitir-J TOW 4W4 ":C:3: 

44t,s, ,s4 p,,ngegettrIcal, 
1§dagAr2;d6#4 ttigVar,0 

.11:1 le 
ih ,I,I, ,4 
4''A,..1: 

, 

2 1 A 

''' '%A 

v. ,i, ft 
q 1. 1 

al. .lik '.414 2,i, rw 

'"" h ltm 
1 ie. riv i 

'itt tat. ..44 .:1 1: ..0 

t'.. VI' i .sif....4:1Alii h,A 'D'I. 
)j OA , 

. "On, 

Change in Electrical kW 

"Yo Change Hz 
4 '2, 1 /', r 

% Change Volts '9 0 
Recovery Secs 'D ( 

" ii1.' 1.1:04-rt; ,Igetr, .ii.;, ,z E. 
0 egoc,....,(_,.. ,,,$!'s4,.1.14,' - Ti/ angetypc,-"Np.l.,. 

- ,. '',& '''''aill'efiStat: 4 

!: , ",14" ,., 
' -411 t.?; 

i., .1. it 0, 
- 1,4.', V,;:?4, 

, :1.4 
* 

'' ' ' 1, ._, t" . Zilli 

, + 
t" lit, O. 

.- k% 
1..- 

'A il,, ii 

,,,' ' 
6. 

iz I ,,, 
;a .i!' ' 

r 

:, .r- ,- 
Ix ' .41 :,it4 

,si. -, t lii-:v 

1 ''. i:72.1' 1i.,,,fe 

Change in Electrical kW 

% Change Hz / 4, 2. 

cY0 Change Volts 6 v. 3 
Recovery Secs / e 

SEPE Form 019 Transient Load Response Test 
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EQI.JV 
ESTABLISHED 1981 

SOUND PRESSURE LEVEL 
FACTORY TEST 

Form 020 

CLIENT: DATE: 

JOB NO: JOB TYPE: 

ENGINE TYPE: ALTERNATOR TYPE: 

SOUND PRESSURE LEVEL REQUIRED dbA @ 

A 

B 

D 

C 

4, 
. 

S 

:1-7'.' 

7 

.74F 

A' - , 

RP:0:0 01 
re;',.; PA 

, :( S. 
TL 

+6 ,, 

1 

m 

L ri,' "c'' 

ck, 

Tr; 

'2 ' 

A A 

B B 

C C 

D D 

TESTING OFFICER: 

SEPE Form 020 Sound Pressure Level Test.doc 2/02/2005 
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FLASH 
FLASH ET 

Instructions 
English 

ELECTREX hereby declares that Its range of products complies with the EMC 
requirements of Directive 89/336/EEC and also the requirements regulating 
the energy measurement instruments CEI EN 61326. 

1 SAFETY 

This instrument was manufactured and tested in compliance with class 2 IEC 1010 and 

VDE 411 standards, in accordance with group B VDE 0110 standards for operating 
voltages lower or equal to 250 VACrms phase neutral. 
In order to maintain this condition and to ensure safe operation, the user must comply with 
the indications and markings contained in the following instructions: 
When the instrument is received, before beginning installation, check that it is still Intact 
and no damage was incurred during transport. 
Ensure that the operating voltage and mains voltage set are the same and then proceed 
with installation. 
The power supply must not be earth connected. 
The instrument is not fitted with a protection fuse on the power supply, thus the installer 
must care for the protection. 
Maintenance and/or repairs must be carried out only by qualified, authorized personnel. 
If there is ever the suspicion that safe use is no longer possible, the instrument must be 

taken out of service and precautions taken against any accidental use. 
Operation is no longer safe when: 
1) There is clearly visible damage. 
2) The instrument no longer functions. 
3) After lengthy storage in unfavorable conditions. 
4) After severe damages incurred during transport. 

1.1 OPERATOR SAFETY 

LI 
L2 

L3 

Delta Connection with 2 CTs 

PI MM. PS 

82 

en Imo n 

Li 

Read these instructions carefully before installing and using the instrument L2 

The instrument described in this user manual is intended for use by properly trained staff L3 

only. Maintenance and/or repairs must be carried out only by authorized personnel. 
For proper, safe use of the instrument and for maintenance and/or repair, it is essential that 
the persons instructed to carry out these procedures follow normal safety precautions. 

1.2 SIMBOLS 

READ THE INSTRUCTION 

1.3 POWER SUPPLY 

The instrument is fitted with a separated power supply with extended functionIngrange. 
The terminals for the power supply are numbered (13 and 14). Max 2,5 mm2 cross- 
section cables must be used.. 

500 mAT 

(-)).-- 85-265 Vac 
(100-374 Vdc) The connection terminals of the instrument are held in place by a plastic panel, which must 

be mounted using four screws (supplied). This set-up will prevent the disconnection of the 
current measurement terminals. 

,.:7,_mwmaIL f 
, ic.-10,1-.140..,,1-1 

. _PAW ' 

4 

..... 

v.i. 

.r, 

E. g 

Eii 

CM 

c.,10,-) 9,:cci a6p a IMI 
MffirS9 a 

Delta Connection with 3 CTs 

3 FIXING AND LOCKING 

PCNA315UPPLY 

2 VOLTAGE AND CURRENT MEASUREMENT CONNECTIONS 

Use cables with max cross-section of 2,5 mm2, attach them to the terminals marked with 
VOLTS INPUT according to the below diagrams. It is necessary to use 3 CT with 5A 
secondary. 
Connect the CT amperometric signal to the terminals marked with CURRENT INPUT 
according to the below diagrams. Use cables with a cross-section adequate to the CT 

output and to the distance to be covered. The terminals max cross-section is 2,5 mm2. 

N.B. The CT seconder.), must always short circuit when it Is not connected to the 
instrument to avoid damages and risks for the operator. 

THE PHASE RELATIONSHIP AMONG VOLTAGE AND CURRENT SIGNALS MUST BE 
CAREFULLY RESPECTED. Disregard of this rule or of the wiring diagram will result in 
measurement error. 

LI 

N 

Star Connection. 

vt sewn 
sig.., 32 

A. Cr' [,t., ait±.ZS 

imilAvii.p 

44 " 

.,,' 

-ri-, 

;`, 

Eal 

--j oNol-iils) crir.n ArEIREI 
raM MI .4/ ul m: Wkro... 

4 PULSE OUTPUT 

The instrument is fitted with two impulse outputs proportional to the active and reactive 
power. The max cross- section of the cables to be used is 1,5 mm2. Max values 27 Vdc 27 
mA. The output location is described in figure. 

17 -P 

Rev. 04/04 
r-PF 

C Q P 

15 16 17 

ELECTREX 
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ELECTREX 

5 PROGRAMMING MODE 

The procedure of instrument's programming allows to set-up the functions' parameters. 
To access the programming pages a button 'Program' is available at the instrument rear. 

With this button 

to next page. 

. it is possible to move from a held to another of a page and then move 

6 INSTRUMENT SET-UP 

FLASH 
FLASH ET 

Instructions 
English 

With these 2 buttons it is possible modify the blinking selected field. 

On define field either a functioning parameter or a numerical field. 

With this button 

With this button 

it is possible to move next page. 

it is possible to go back previous page. 

Pressing again the button 'Program' to exit the Set-up allows to memorise parameters. 

If at the first programming page, after pressed the button 'Program', on press the button 

on enter the counter reset page. 

If at the first programming page, after pressed the button 'Program', on press the button 

on enter the average power reset page and maximum demand reset page. 

LOW 

Itqatfirgra/X:C5VAI.flah' 

10000 

E/CEUTIIMEKU-Mlasti 

T R1 

Ink 

itailE314110 

ifira512110:12=O-Xl'laritn:qtagli 

HIGH 

NEIRC11=4,i,;rrallaMi' 

El Page 
IF the comunication port 

A is present 
Al Page 

if the comunication port 
is not present 

,tgrgranrg ea`ZAtAilaS6 

CI r 
VE S 

P 

RESET AVG e M.D. 

and Output 

RESET Counters 
and Output 

rg; 

raliElg9117511:7Mrsiroiw6flaM;. 

U 

SEC 

IOU 

r,i1 :A.ig 

,fflting Trio ,MMfiggh': 

OUTPUT 

Bftig2r2L1112gfIgSti, 

no 

i,65119,16110: 

rit4-1* OUTPUT 
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ELECTREX 
FLASH 
FLASH ET 

Instructions 
English 

7 INSTRUMENT PROGRAMMING 

First programming page allows to set-up network configuration. 

At the beginning on choose between just import In or import-export system: E . 

Then the connection: 4 wires with neutral LIW , star A or 3 wires without neutral, 

delta3W r triangle4 . Default settingis LIW and just import in . 

Next page allows set-up Low or High Voltage and parameters of Potential and Current 
Trasformer. 

After selecting direct L ow on move to page A5, otherwise selecting on move to page 

A5, otherwise selecting HIGH for Medium or High Voltage, next :2 pages allow 

programming primary F1 r and secondary 5EC voltage transformer with reference 

to the values printed on VT plate. 

Default setting is LOW . 

. . . . 

Page AS allows set-up primary p and secondary SEC current transformer as 

piinted on CT plate. Default setting is Pri= 1 and Sec=1. 

Next page allows programming the integration time (from 1 up to 60 minutes) for 
measure of average power and maximum demand. 

Programming in the range from 1 to 60 minutes. 

8 RS485 PROGRAMMING 

WARNING: ALL MODIFICATIONS TO THE SETTINGS OF THE INSTRUMENT 
BECOME ACTIVE ONLY WHEN EXITING THE SETTING MENU WITH THE 
PROGRAM' PUSH BUTTON ON THE BACK. 
The COM port setting pages are following the measuring set uo pages. To join them use the 

push button to go on from one page to the other and the 

back. 

The first page is: 

push button to go 

Where: 
El is the page identifier. 
2 is the Modbus Address of the instrument (can be changed) 

- 0.10 Is a programmable delay in the instrument answere. It is the minimum time from 
request to answere. 
Modbus protocol comunication. 

The second page is. 

Where: 
- E2 is the page identifier 
- B Is the number of bit (Fixed) 

n is the parity (n, 0, 6) 
- 2 is the number of stop bit (1 or 2) 
- 38400 is the comunication baud rate (from 2400 up to 38400) 

9 CONNECTING OPTIONAL COMPONENTS 

2 

AAll the options must be inserted with the instrument off 

The options of the Flash instrument are fixed mechanically to the back anchor plate of the 
instrument, where are accessible the R.145 connectors for the electrical connection. The 
window concerning the setting of the option characteristics appears only when one of the 
options is inserted in the instrument. 

I I 
CN1 = 4-20 mA Module or Hardware Key 
CN2 = RS485 Interface or RS232 Interface 

ELECTREX 
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ELECTREX 
FLASH 
FLASH ET 

Instructions 
English 

2 

3 

10 HARDWARE KEY 

OUr 1 

0012 

COMUNE 

11 DIMENSIONS (MM) 

92 

20 19.5 65.5 a panel cut out 

12 TECHNICAL CHARACTERISTICS. 

Display: backlit 256 segments 63x65 mm LCD with white 
electroluminescent lamp. 

Measurement sections: Voltage input: 500 Vrms (max 1,7 crest factor); 
Input overload: 800 Vrms; max 900 Vrms for 1 second; 
Current Input: 5 Arms (1,7 crest factor); 
Input overload: 20 Arms; max 100 Arms for 1 second; 

Power supply: 85-265 Vac (100-374 Vdc) 
Frequency: 45-65 Hz 
Accuracy: Class 1 on the active power in compliance with CEI EN 

61036; 0,5% on the voltage and current measurements; RMS 
up to the 31 "' harmonic 

Outputs: 2 digital outputs for impulse or alarms (DIN 43864 27 Vdc 
27mA 1000 Imp./kWh) 

Protection level: Front panel = IP51 
Temperature Range: from 0°C to +50°C 
Humidity: Max 90% without condensate 
Counters: power counters with resolution 0,0001 kWh up to 

99.999.999,9999 kWh (serial) 
96x96mm panel CN1 t,. Mounting: 

4 f11715L4131 

Wed 

The use of the hardware key allows to the user to add functionalities to the instrument (for example, 
the key "ET UPGRADE' transforms a Flash in a Flash ET). In order to do so, once the key is Inserted 

into the instrument oft, follow the procedure: 

1) Turn on the instrument and verify if on the display appears "UPG" (if the key is not valid, It is 
showed an error message "Error"); 
2) Wait for the key reading and check the residual credits number (if the number is zero on the 
display appears "dEniEd"); 
3) When the instrument is ready to execute the updating, on the display appears "ConFirm" 

Pressing the button the instrument enables the supplementary functions and updates the 

key decreasing the credits number. 

NOTES: During the updating it is showed "LoAdinG". Pressing any button during the updating, it is 

showed `AbortEd" and the instrument is not updated. It all the supplementary functions which can 
be enabled are already active, on the display appears "no nEEd" blinking. 

1741 ELEGTREX 
ELECTREX S.r.l. via Claudia, 96 - 41096 Savignano s/P (MO) - Italy - Tel. +39.59.796372 Fax. +39.59.796378 

SP300 Serpentine Rd Pinkenba SPS Australia Trade Coast Sewer Project Volume 1 OM Manual

Q-Pulse Id TMS925 Active 10/12/2014 Page 411 of 416



December 4, 1996 

GFK-1003C 

IMPORTANT PRODUCT INFORMATION 

READ THIS INFORMATION FIRST 

Installation Information 
Power Supply and 110 modules 

Wire Connection Information 
Wire connection information for power supply connections and I/O module connections is detailed below. 
Each -ten ninal-c-a-n- accept-solid-or stranded- wiresTbut. the wires-into-any -given-terminal- should-be-the- same-- - - -- 

type and size. 

Power Supply 
Use one AWG #14 (2.1 mm2) or two AWG #16 (1.3 mm2) copper conductors rated for 75 degrees C (167 degrees 
F) only. The suggested torque for the power supply terminal board is 12 in-lbs (1.36 Nm). 

110 Modules 
All 10693 I/O terminal boards have 20 screw terminals and will accept from two AWG #22 (.35 mm2) to one AWG 
#14 (2.1 mm2) or two AWG #16 (1.3 mm2) copper wires rated for 90 degrees C (194 degrees F) only. The 
suggested tightening torque for the terminal boards ranges from 9.6 to 11.5 in-lbs (1.09 Nm to 1.3 Nm). Wires are 
routed to and from the terminals out of the bottom of the terminal board cavity. 

Overvoltage Protection Devices for ACIDC Power Supplies 
Applicable to IC693PWR321 and IC693PWR330. The overvoltage protection devices (MOVs) for this power supply 
are connected internally to pin 4 (fourth screw from top) 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 externally, this feature can be disabled by leaving pin 4 unconnected by 
removing the jumper strap. If you require Hi-pot testing of 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. 

__For mre infoxmatkon_on Hi-pot .tes.ting,_contact the.r.L.0 Technical_Supp.ort_Hodine_at.1-8007GE.FANILC 
(1-800-433-2682), or International direct dial 804-978-6036. 

NOTE 
Jumper to be removed ONLY 
for Hi-pot testing or If overvoltage 
protection provided externally 

\1/4. 

2 

Jumper Strap Connects 
Overvoltage Protection 
Devices to Frame Ground 4 

a47086 

Frame Ground 

NOTE 
I This symbol on the power 7 supply faceplate between 

terminals 3 and 4 is the !EC 
"1- symbol for an overvoltage 

protection device. 

Screw Terminals on Terminal Board 

Overvoltage Protection Devices and Jumper Strap 
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DESCRIPTION 

DEEP SEA ELECTRONICS PLC 

The model 5100 series 3 Amp and 5 

Amp battery chargers are designed 
for permanent connection to automo- 
tive batteries, maintaining them in a 
fully charged condition without over- 
charging. The chargers are also 
capable of rapidly recharging the bat- 
teries at a current up to the full rated 
output. The charger may also be used 
to supply a standing load attached to 
the battery. The charger output may 
be factory set to account for the 
standing load. 

The charger is designed for reliability, 
ease of installation and accessibility 
during routine servicing. It features 
radio frequency suppression and its 
smooth output linear mode design 
has a low ripple voltage making the 

-charger suitable for use-with-electron- 
ic equipment. 

The charger has both Overload and 
Short Circuit protection features, 
achieved by limiting the current to a 
safe value during these conditions. It 

will automatically recover after the 
condition is removed. 

If a short circuit or a severe overload 
is applied such that the voltage falls 
below four volts for longer than 10 
seconds, then the Charge Fail Alarm 
relay will energise and the charge fail 
contact will close. 

If the charger is inadvertently reverse 
connected to the battery then the 
fuse-link on the circuit board will rup- 
ture. This should be replaced with a 
10A quick blow type. 

Note 

The 'Charger On' LED will illuminate 
even if the fuse has ruptured. 

The electronic control circuit 
ensures that the charger can remain 
operating during engine cranking and 
running, operating in parallel with the 
charge alternator where necessary. 

The charger features a boost charge 
facility to enable rapid recharging of 
discharged batteries or to allow peri- 
odic equalisation of battery cells. 
When the 'boost mode select' termi- 
nals are connected together the 
charger output will rise by 0.35V per 
cell. 

CAUTION!: 

Boost mode must only be used in 

accordance with the battery manu- 
-- fa - ctu - rers instructions otherwise cell 

damage or an increased mainte- 
nance requirement will occur. 

SPECIFICATION 

DC OUTPUT: 
12 V DC or 24V DC Nominal 
(specified on- ordering)- - 

AC INPUT: 
220 - 250 V AC 50/60Hz (Specified 
on ordering) 
OUTPUT CURRENT: 
3Amps or 5Amps electronically 
limited 
(specified on ordering). 
OPERATING TEMPERATURE 
RANGE: 
-10 to +60°C 

INDICATIONS: 
'Charger On' LED. 
PROTECTIONS: 
Short Circuit, Over Voltage, 
Over-current, Reverse Polarity, 
Reverse Power 
BOOST MODE: 
+0.35V per Cell above Float voltage. 

OPERATION: 
The charger will supply current to the 
battery until the battery terminal volt- 
age is equal to the set float voltage, 
at which point only a trickle charge 
current is present. When the battery 
voltage falls due to a load being 
applied and the battery being dis- 
charged, the charger will once again 
supply current to restore the voltage 
of the battery to the float voltage. 
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CASE DIMENSIONS 
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" Removed for 3A 

AC MAINS SUPPLY 

CHARGE FAIL WARNING 
CLOSING ON FAULT 

BOOST MODE SELECT 
CLOSE FOR BOOST 

+Ve DC OUT 

-Ve DC OUT 

Battery Type 12Volt 24Volt 
Lead Acid 13.7V 27.4V 

Plante 13.5V 27.0V 
Sealed Lead Acid 13.6V 27.2V 

Nicad (9 or 18 Cells) 13.0V 26.0V 
Nicad (10 or 20 Cells) 14.5V 29.0V 

(These are standard settings. Please ensure that the quoted values are suitable for the intended battery. Refer to battery manufacturer for details.) 

Deep Sea Electronics plc 
Highfield House, Hunmanby Industrial Estate, North Yorkshire, Y014 OPH, England 

Tel: +44 (0) 1723 890099 Fax: +44 (0) 1723 893303 E-mail: sales@deepseaplc.com 
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